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T6MTAT 

Trong nghiSn c&u niy, cSc dieu,fciSn clii§u sdng vk loai miu khSc nliau da dugc sit dung dS tlm hiiu tac dpng cila chfing dfe qud trinh 
cim tag vS tii sinh chii Kt nuoi ciy 16p mong t^ bio cay hoa Thu hai duimg {Begonia spp.). Cay hoa Thu hii duong 6 ttiing tu6i 
duoc Iva chon de thu nh^n phat hoa. cuOng la, than*c6 dudng kinh lin lugt la 3 mm, 3 mm, 10 mm. Cac bO ph§n niy dtrpc khii triing 
tru6c khi Mt thinh 16p_m6ng t^ bio theo chi6u ngang (tTCL) 6.i thu dugc cac mau diy 2 mm r5i dem ciy vio mSi truimg cim iing va 
tii sinh ch6i (MS c6 bo sung 30 g/1 ditftng sucrose; 0,2 mg/l NAA; 0,1 mg/I TDZ va 8 g/1 agar). Sau do cac miu dugc nu6i ciy trong 
g tuin du6i 6 dieu ki$n chieu sing khac nhau (100% LED do, 100% LED xanh, 90% LED d6 + 10% LED xanh, 80% LED do + 20% 
LED xanh, 70% LED di + 30% LED xanh, 50% LED do + 50% LED xanh vi anh sing bujmh quang). KSt qua cho thiy thW gian de 
mSu cam iing (14 ngiy), ti 1$ raSu cam tag (81,82%), so chfli (39 chdiAiiu), trgng lugng tuoi cua choi (58,35 mg) vi trgng Iirgng 
kh3 cua choi (4,47 m ^ li cao nh^t khi nu&i ciy lop mdng li bio phit hoa ciia cay Thu hii dutag du6i ti 1? 80% LED d6 + 20% LED 
xanh. 

Til khoa: Begonia spp, LED d6, LED xanh, qui trinh cim tag, sir tai sinh chSi 

MdDAU 

Ljch su phit trien cOa cflng ngh$ nu6i cly mfl t4 bao thi/c v|l gan ihn v&i sy cai tiln khfing ngCrng cOa dc dieu kî n 
nufli cay. Nlu nhu vai trfl c5c yeu t6 nhu khoang da Iui7rjg,.vl \uqing. nguin cacbohydrat, chit di^u hfla sinh tnr&ng. g\i 
thl ...tSc dflng din qui .trinh nufli cly Qi dirg-c nghiSn cuu khi flay dO thi yeu to inh sing chira du^c dl c$p nhilu 
(Thorpe ef al., 1994), Din huj'nh quang l i ngu6n sing dupc si> dyng ph6 biln hong vi nhin gllng. hjy nhi§n dfln huynh 
quang l̂ i toa tihiflt mgnh v i c6 vOng quang phi phit ra rpng. khflng phii i i ngu&ng hip thy thfch hpp ciia mflt s l loii 
thy^ vit (Kim et al.. 2004). VI thl, sir ra d&i cOa 6in LED (Light-emitting diodes) vfl'i nhOng uu dilm nhu kfch thuAc 
nho, clu tnic rin. tuli thg cao, t6a nhi|t It v i cfl bufl'c sflng xac djnh ducrc xem l i thilt bj chilu sing day triln vgng cho 
cic phflng nuoi cay mfl (Bula etal., 1991). Gin diy, cic nghifln ci>u v l vai h-fl cda inh sing dli v6i si/ting tru£rng sinh 
hpc b Vnifc v|t dang tip tnjng vio bin LED. Cfl the ke din nhu: inh huong cQa LED ISn qui trinh quang hpp 
(Tennesan e( al., 1994) v i su phit sinh hlnh thii*(Hoenecke et al.. 1992). Tanaka v i ding tic gli (1998) 6i cong ba 
ring cic chf tiSu sinh trufl'ng v i phit hiln. him lupng chlorophyll o' cay Dja ian in vitro diu chju tic dflng b&i LED. 

Thu hii dufl'ng (Begonia spp.) l i mpt ioii hoa rat dupc ua chuflng bcri su da dang v l chiing logi v i phong phd v l miu 
sic hoa. Hpn nOa. chting r̂ t thfch hpp vfl'i dieu kifln tring trong nhi nSn dupc lya chgn de trang trf cho cic cao Ic, vin 
phflng b cic do thj ifl'n. Vl$c si> dyng Ifl'p mflng t l bio ciy hoa Thu hii dufl'ng dl tai sinh chii d i dupc nghiSn ciru. Tuy 
nhiSn, cic nghifln cuu niy ch? mfl'i t|p trung tim hllu v l inh hudng cua cic chit dilu hfla sinh tru'fl'ng, logi m§u va kfch 
thupc cOa miu cly dufl'i dilu kign chieu sang huynh quang (Nhi/t ef al., 2005). Trong nghifln ci>u niy, bing vl̂ c kit hpp 
LED xanh va LED dd theo nhOng fa' 1$ thfch hpp. chiing tfli tirp hieu inh hucmg cOa inh sang dpn sac lfln qui trinh cam 
ling v i tii sinh choi tCr nufli cly Ifl'p mong t l bio (tTCL) phit hoa. cuing l i v i thin cOa ciy Thu hii du&ng. TO* dd. tim ra 
dilu ki$n chilu sing phCi hpp nhit cho qui trinh cim i>ng v i tii sinh chll Thu hii dufl'ng tCr cic log! miu cly khic.nhau -
d l phyc vg cho cflng tac nhan giong. - - - .-—— - -

V/iT Llfu VA PHtfONG PHAP 

Nguon mSu 

Phit hoa. cuing i i , thin cua cSy hoa Thu hii dufl'ng 6 thing tuir c6 du&ng kfnh tin lupt la 3 mm. 1mm vi 10 mm dupc 
khu trting bing cich nja sach dufl'i vfli nu&c may 30 phiit roi ngim trong dung djch nucrc n>a chen Sunlight* loang-
khoing 10 phiit v i sau dfl n>a_ sach igi bang nu&c miy 4-5 lln.' Cic mau fla khir trOng so bfl dupc cho vio binh tam 
giic, d§y nip kin v i 6ua vio til cly Sau dfl. mSu dupc ngam fa-ong cin 70° khoang 30 giiy rli n>a Igi bing nufl'C clt 3-
4 lln. Tilp theo. lie khi> trOng miu vfli dung djch HgCiz 0,1% (bl sung thim vai giot Tween 80) fbng th&i gian 6 phdt 
Cudi Cling rtra lai miu vfl'i nufl'C clt 4-5 lan. 

Sau khi khi> triing t i n hinh clt miu theo chilu ngang Ifl'p mflng te bao (tTLC) dl thu dupc mSu phit hoa, miu culiig 
l i . v i mSu thin cfl dfl diy 2 mm. 
Moi truflmg v i dieu ki§n nuoi cay 

Mfli Uir&ng cim irng.vi tii sinh chii Thu hii 6ubng l i MS (Murashige v i Skoog, 1962) cfl b l sung 30 g/l du&ng 
sucrose; 0.2 mg/i NAA; 0.1 mg/l TDZ v i 8 g/1 agar (Nhi/t ef al., 2005). Mfli tn/ong dupc dilu chlnh v l pH 5.8 rli hip khu 
triing & 121 "C. 1 atm hong 30 phiit 

Cic miu dupc nufli cly hong blnh thuy tinh togl 100 ml v&i 20 ml mfli tnrong fa-ong m6i blnh. Mii nghiem thirc gim 20 
blnh. mfii blnh cly 1 miu. 

Nguin sing dupc sir dyng trong thf nghiem l i inbs^ng don sic v i a& chOng l i ddn huynh quang (FL) v&i th&r gian 
chilu sing 16h/ngiy, cu&ng afl chilu sang 40-45 timoI/rnVs, nhi#t dfl 25±2°C. dfl Im tuong dli 50-60%. 
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Thilt bj chilu sing San sic duCTc thilt k l bang cich kit hpp dkn LED dfl (A=650 nm) v i den LED xanh (X=450 nm) voi 
tf [fl lln lupt la: 100% LED do. 100% LED xanh, 90% LED do + 10% LED xanh, 80% LED do *• 20% LED xanh, 70% 
LEDa6 + 30%LEDxanh, 50%LEDd6 + 50%LEDxanh(Tanakaefa/., 1998). 

Bo tn' thf nghiem 

Cic miu lop mflng te bio tO phit hoa, cuong l i v i thin ciia cay Thu hai dufl^g dirpc cky vio moi tarong c3m ung v i 
tii sinh chii. Sau dfl cic mau dupc nuoi cly du&i 6 cfilu ki#n diilu sang khic nhau trong 8 tuan (Hinh le). Myc fa'eu ctia 
cic thl nghi@m la xic djnh dupc logi inh sing thlch hpp cho qui trinh cim Ong va t i i sinh choi fa> ldp mflng te bio phit 
hoa. cuong l i v i thin c ^ Thu hii du&ng. 

Chi tiSu theo doi 

Th&i gian miu cim img. tl Ifl cam ung cua miu, so chii/mlu, trpng lupng tupi cOa chii. trpng lupng khd cOa chii dupc 
ghi nhin sau 8 tuan nudi cly. 

Xii' ly s6 lieu 
Mil thi nghiem dt/pc lip 1̂1 3 lln. mii nghi#m thO'c gim 20 binh, mSi binh cay 1 mau. S i lieu dupc w> \i bing phin 
mim SPSS 16.0 vfli p h ^ thir Duncan fl' mO'c y nghTa a = 0.05. 

KtT QUA VATHAO LUAN 

Kit qua. 

Anh huvng cua cic dieu kifn chieu sing len qui trinh cam irng vi tai sinh choi tir nubi cay Ibp mbng te bio 
phit hoa cua cay Thu hai duvmg 
S i liflu thu dupc sau 8 tu in oufli c l y t h l hi§n anh hufl'ng cCia c i c d i l u ki#n ch i lu s ing \bn q u i fa-inh cam Ong vd tai sinh 

ch i i tir nuflf c l y Idp mdng t l b i o ph i t hoa cua c i y Thu hai dufl'ng dupc fa-inh b i y fl- Bang 1. 

Bing 1. Anh hirotig ciJa cac diSu kien chi lu sang ldn qu i trinh c i m i>ng v i tai sinh choi ti> lo'p mong t l b io phi t hoa cda cay 
Thu hai eubng 

, , Th6i gian d l m3u T l l ^miu „ , . , . , , Trpng lir^mg tiroi Trpng luvng khd 
Ollu mn chi4u sing ^ ^ ^ ^^^^^ ^ ^ ^^^ ^^ S6 cha./m§u ^^^ ^ ^ ^ ^^^^ ^ ^ ^^^ ^^^^ 

100% LED dd 21 29,41 19.33g' 26.e7g 1.52g 

100% LED xanh 20 33.33 29.67d 35,05e 1.74f 

90% LED dfl * 10% LED xanh 17 58.33 31.67c 51.40c 3.10c 

80% LED do • 20% LED xanh 14 81.82 39.00a 58,35a 4,47a 

70% L E D « • 30% LED xanh 16 66.67 34.00b 52.74b 3,42b 

50% LED d6 +50% LED xanh 18 46.15 23,33f 40,50d I.Ofle 

, FL • 19 40.'o'o 25,33e 31,65f 2.39d 

'Cic chO c i i khic nhau (a, b, c . ) trong cdc cpt bieu diin si/ sai khic cd $ nghTa vm a = 0,05 hong Duncan's test 

K i t Qui thu duoc cho th iy , i n h s i n g cd l i e dflng len q u i trinh cdm i>ng v i tz\ z\r,h chbi cua m3u idp mong t l b i o phat 
hoa ciia c i y Thu h i i dudng, Sau 6 t u i n nudi t ^ y dudi d i lu k i fn 100% i n h s i n g LED dfl, thdi gian d l m i u b i t d l u c i m 
ung (21 ngiy) l i dai nh i t v i fa' 1# m i u c i m irng (29,41%). s i ch i i (19,33 ch i i ) . fa-png lupng tuu i cua chdi (26,07 mg), 
trpng lupng khd cua ch i i (1,52 mg) l i t h i p nh iL Dieu nay, cho t h i y i n h sang LED do khflng hi fu qua cho q u i frinh c i m 
t>ng v i t i l sinh ch& ciia m i u Idp mdng t l b i o ph i t hoa cua c i y Thu h i i du&ng. Ket q u i cung cho th iy , du&i d i lu k i | n 
80% i n h s ing LED dd k i t hpp vdi 20% anh sang LED xanh thi t i t ca c i c chf t i iu so s i n h d l u t i t hen c i c dieu klfln 
chi lu s ing cdn Igi (Bing 1. Hinh Ic-d). Khi c i c mau dupc nufli d y duf l i c i c d i l u ki#n 90% anh s i n g LED dfl k i t hpp 
vdi 10% anh s ing LED xanh, 70% i n h sang LED dfl k i t hpp v&l 30% i n h sang LED xanh thi c i c chl tidu so sanh d l u 
cao hon Idii nufli d y du&i i n h s ing huynh quang (Bang 1). Ket q u i nghiSn ciru n i y cho t h i y 80% i n h s i n g LED dd k i t 
hpp vdi 20% i n h s ing LED xanh la nguin s ing tfiich hpp nh i t cho q u i trinh c i m i jng v i t i i sinh ch i i cCa m i u ldp 
mdng t l b i o phat hoa ciia c i y Thu hai du&ng. 

Anh hubng cua cac diiu kifn chieu sang lin qui trinh cim livtg vi til sinh chdi tir nudi cay Ibp mong ti bio 
cvong li dy Thu hai dirbng 

Kit qui cda thi nghiflm cho thay. inh sang 100% LED do v i 100% LED xanh uc chl hoin toin qui fainh cim img v i t i i 
sinh chii ti> nuft dy l&p mdng t l bio cudng l i Thu hii du&ng. Khi kit hpp inh sing LED dd v i LED xanh thl hi#u qua 
qui fainh cim ung va lai smh chfli tiiy thupc vio ti l§ cOa moi logi inh sing LED. Cic miu dupc nufli cly du&i du©i dilu 
ki$n chilu sing cd sv kit hpp giira 80% inh sang LED dd vfli 20% inh sang LED xanh v i 70 inh sing LED dd vdi 
30% inh sing LED xanh igi cho hipu qui cao fa-ong qui trinh cam u'ng va t i i sinh choi Tuy nhiSn, dufli dilu kifln inti 
sing cfl 90% inh sing LED dd kit hpp vdi 10% inh sing LED xanh v i 50% inh sing LED do kit hpp vdi 50% inh 
sing LED xanh thl qui trinh cim irng va til sinh chii khdng xiy ra (Bang 2. Hlnh 1a). (j thl nghifm niy. cic miu Ifl'p 
mflng tfl bio tir cuing l i cua ciy Thu hii dudng cung cd qui trinh cam i>ng va tii smh chii hifu qui nhit khi dupc nudi 
dy dudi dilu kifln 80% inh sang LED Qb vdi 20% inh sing LED xanh vdi cic cht faeu so sanh diu cao hon d c nghifm 
ttiuc bbn Igi (Bing 2) 
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Anh huvng cua cic dieu kien chiiu sang len qui trinh cam irng va tii sinh choi tir nu6i ciy Ibp mbng ti bao 
T f i a n cay T / n r f t i / dubng— ~ "̂  " ^ ~ — — -̂  — 

Trong thl nghifm niy, i n h s ing LED dd t h l hi fn vai trfl trong q u i fa-lnh cam i>ng cOa m i u v i kfch thich tgo chof, dudi 
dieu k i fn 100% anh s ing LED do th&i gian d l m i u cam ifng la ng in nh i t v&i 16 ngiy, ti i f mau cSm iVng v i s l 
ch i i /m lu cung cao nh i t vdi 64.71% va 46.67 ch i i (Bang 3). Khi g i im fi I f i n h s ing LED dd v i tang fa' i f i n h s i n g LED 
xanh thl cac ch! tiSu so s inh k l tren cung ^ i i m theo. Dieu dd chung to i n h s ing LED xanh i>c c h l q u i trinh d m irng v i 
t i i sinh ch i i t ir idp mdng t l b i o t h i n ciia d y Thu h i i du&ng. Cf d i l u k i fn chieu sang cd 80% i n h s ing LED dd k i t hpp 
vdi 20% i n h s ing LED xanh cho thii t i i sinh cd ch i t lupng l i t n h l l v&i fa-png iucrng khfl cao nhi t l i 4,90 mg (B ing 3, 
Hinh lb). 

Bang 2. Anh hud-ng cua c i c d i lu k l in chi lu s ing len qua trinh cam irng va t i f sinh ch&l tir Idp mdng t l b io cudng hoa cay 
Thu hi i-au*ng. 

, . Th&i gian d l mIo T l l f m l u „ , .^,., _ Tnjng lupng tuoi Trpng lupng kho 
Diiuki6ndilausing . . , . , . , „ , , Sochoi/mau , ^ i , , . ,_i,, , 

cam ung (ngay) cam ung (%) cila ctioi (mg) cua choi (mg) 

100% LED dd 

100% LED xanh 

90% LED dd * J0% LED' xanh 

80% LED dd + 20% LED xanh 

70% LED dd + 30% LED xanh 

50% LED dfi + 50% LED xanh 

FL ' ' 21 37.50 15,67c 30,02c 1.99c 

' C ^ chu ci i ktiac nhair (a, b, c . ) bong'cic cflt bilu diin su sai khic cd y nghTa vcri a = 0,05 Irong Duncan's tesL 

Bang 3. Anh h u ^ g cOa c i c dieu ki fn chlSu s ing ISn qu i trinh c i m frng v i tai sinh choi tir Idp mdng t l b io than c i y Thu hai 
dufrng 

, Thdi gian dS mSu Ti I f miu „ . .. j i_i Tnjng lupng hroi Tnjng lupng khfl 
Dieu kien chiSu sing . . , . , . . , - , , Sochoi/mau • L.i /_ i • ui-/_.„4 

. \ cam dng (ngiy) cam ung (%) cua chdi (mg) cua chei (mg) 

100% LED dd I ' 16 64.71 46,67a" 64.05a 3,43b 

100%LEDxarh' 21 22.22 9.67e 17,60e 1.49e 

90% LED aa +10% LED xanh 17 55.56 35.67b ^2.63c 2.56c 

80% LED da + 20% LED xanh 18 52.63 21.33c 57,26b 4.90a 

70% LED do + 30% LED xanh 19 41,18 12.33d 19.75d 1.75d 

50% LED do + 50% LED xanh 20 31,25 10.67da 18,09e . 1.12g 

FO. " 2 1 2 9 , 4 2 8 .33e 16.47f 1,21f 

•Cac chO' c i i khic nhau [a, b, c . ) L̂ ong cic cflt bilu diin sy sai khac cd ]? r.ghia vdi a = 0,05 trong Duncan's test- j 

Qua k i t qua thu dupc b Bang 1. B ing 2 v i B ing 3 cho t h i y c i c iogi mau cay cd k h i Ring d i p dng vdi i n h s ing l i 
kh ic nhau l i m cho q u i trinh cim i>ng v i tai sinh ch i i cfl nh&ng kh ic biet dang k l . 

Thao lugn 

C i c nghiin cdu v l vai trfl cila i nh s ing trong vi nh in g i ing tnr6o d i y deu khang djnh chit lupng. thdj gian y i cudng 
dfl ch i lu s ing l i nhung n h i n t i quan farinp h i n ^ dau. Nh&ng nh in to nay t i c dflng tdi q u i trinh quang hpp, t i ng trudng 
v i ph i t sinh hlnh th i i thuc vf t . V l n d l b 'day Id phai cung <^p v i k i lm soi t lupng v i ch i t cCia i n h s ing mflt c i c h h i fu 
q u i (Langhans, Dreesen, 1988). Ttong nghiSn ciru niy, thdi gian (16h/ngiy} va cudng dfl ch i lu s ing (40-45 jjmoi/m Is) 
l i c6 djnh, cho nen s i / k h i c b i f t d c i c dieu k i fn chieu s i n g t h l h i fn b chat lupng i n h s ing . S y kel hpp giua i n h s ing 
LED dd v i i n h s ing LED xanh thlch hpp sb tgo ra d i i quang p h i cd ch i t lupng t i t nh i t cho q u i fa-lnh ph i t sinh hlnh 
th i i cila c i c m i u nudi d y D i l u n i y 1^ g i i i vt sao a dieu k i fn 80% LED dd v i 20% LED xanb,qui trinh c i m i>ng v i tai 
sinh ch i i cho k i t q u i cao nhi t . Ch i t lupng i n h s ing cd i nh hu&ng tot su kSo d i i t h i n b d y Cue (Zhfzu ef al., 2007), 
si,p hinh th inh ch i i n i ch & c i y Nho (Chee, 1986). D i n LED d budc sdng p h i t ra r i t d f o bift, ch i lu rflng ciia vgch 
quang p h i ng in nSn d5 dupc si> dyng r i t nh i lu trong ITnh vi/c nghifln ciru v l quang sinh hpc nhu i i s y quang hpp 
(Tennsensen ef al., 1994) v i ph i t sinh hlnh th i i (Hoenecke. 1992).... Bula v i d ing t i c g i i (1991) d i bao c i o r ing i n h 

• • s i n g ddn LED l i mf t ngu in n ing lupng d i y hda hen cho phdng nufli d y mfl v i n ing cao k h i n ing tang trudng sinh 
hpc nhd v i o kich thu&c nhd. cd d u tnic r i n , an toan v i t u i i flip cao. Khi nufli c l y c i y Cymbidium, sy ket hpp giiJa i nh 
s i n g LED dfl v i i n h s ing LED xanh da l i m gia t i ng qud fa"inh quang hop, nh& dfl s y sinh tnrbng va phi t b i l n cOa d y 
dupc d i Ihif n d ing k l (Tanaka ef al., 1998) Nhyt v i d ing t i c g l i (2003) cOng d i chii'ng minh dupc c i y D i u t i y in vitro 
sinh hudng v i ph i t t r i ln t i t nh i t khi dupc nufli d y du&i i n h s ing LED v&i fi I f k i t hcrp l i 70% i nh s ing LED do v i 
30% i nh s ing LED xanh. Nam v i d ing t i c g l i (2012) b i o c i o r i n g dud i d i lu k i fn 70% i n h sang LED dfl k i t hpp vfli 
30% i n h s ing LED xanh d i cho hi fu qu i t i i sinh ch i i Cue l i cao nhat 
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A h hire g a h g do' s a oa m u d y en qu i trinh c i m U' g h "• n o ay o'p 
mong te bao cSy hoa Thu tiai dirong sau 8 tuan nufli c l y a.b.C. Qui fainh cam i/ng va tai smh choi tu' Iffp mong t l 
bio cudng la. thin va phat hoa du'ot c ic dieu kif n chieu sing khac nhau (tir trai qua phei 100% LEOao (R). 100% LED 
xanh (B). 90% LED do + 10% LED xanh (9R*1B). 80% LED dd + 20% LED xanh {8R-^ffi). ITiu LED do * 30% LED xanh 
(7R+3B). 50% LED do + 50% LED xanh (5R+5B) v i huj'nh quang (FL); d: Chii l i i sinh ICr k>p mcrg i4 Oao phit hoa flupc 
quan sit dupi kinh hiln vi soi n6i, e: Hf thdng inh sang don sac 

K i t qu i cua nghidn a>u n i y cOng cho thay. d c chi tlSu so s i n h nhu th&i gian m i u c i m ih ig. fa" I f mSu d m img, s i c h i i , 
trpng lupng tuoi , trpng lupng kho cua ch i i d l u cd sy kh ic biet cfl y nghia dum d i l u Idfn chi lu s i n g cd s y k i t hpp gl&a 
LED do vdi LED xanh so vo'i c i c d i iu k i fn ch i lu s i n g cdn Igi. (j ffliu k i fn 80% i n h s i n g LED do k i t hpp vdi 20% 6nh 
sang LED xanh da lam gia tang so luong cung nhu ch i t lupng cua c h i i . BSn canh i n h hudng ciia c i c « l u ki fn c h i l u 
sang d i n qu i trinh cam ung v i tai sinh choi thi tirng iogi mau khac nhau cung cho nht>ng k i t q u i kh ic bi fL Anh sang 




