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TOM T A T 

Tac dong ciia cac dieu kien chieu sang khac nhau dSn sir nhan choi; sinh truong, phai trien va l6ng hpp 
chlorophyll a va b cua cay ciic in vitro da dugc trinh bay trong nghien ciiu nay. Cac dot than va cac chfii dinh 
cue duoc nuoi cky du6i cac di^u kien chieu sang khac nhau hao gflm LED do, LED xanh, LED vang, LED 
xanh la cay, LED tring va LED do kit hop v6i LED xanh iheo nhiSu ty le khac nhau (I0'90, 20:80, 30 70, 
40:60, 50:50, 60,40, 70:30, 80:20 va 9010) Kit qua thu dugc sau 4 hikn nuoi c§y tren moi truong nhan ch6i 
cho thay, chiSu dai la, chieu rgng la, khoi luong tuoi va khoi lugng kho cua choi d^t tot nhSt 6 50% LED do va 
50% LED xanh. Sau 6 tuan nuoi cay frgn moi truimg tao cay cho ihay, khoi lugng tuoi, khoi lugng kho, chieu 
d î la va chieu rgng la ciia cay dat tot nhal 6 70% LED do va 30% LED xanh. Ben canh do, ham lugng 
chlorophyll a va chlorophyll b cua cay dat cao nhal a 70% LED do va 30% LED xanh. Nhu vay, ket qua tir 
nghien cmi cho thay kha n3ng nhan choi tot nhat la cac doi than dugc nuoi cay d 50% LED do va 50% LED 
xanh va sir hinh thanh cay tdt nh^t la cac choi dinh nuoi cSy 6 70% LED do va 30% LED xanh 

Tur khda: Chlorophyll a, chlorophyll b, cdy cue, smh trirdng, LED 

Trong dieu kien moi truong vi nhan giong, 
cuong dp dong photon quang hap co vai tro quan 
trpng trong qua trinh sinh truong va quang hpp a 
nhieu loai thyc vat (Cui el aL, 2000; Kozai et al., 
1997). Tuy nhien, chat lupng anh sang cting dong 
vai tro quan trpng trong qua trinh quang phat 
sinh hinh thai, quang hpp va tong hpp protein 
(Wang el al., 2001), anh huong den sinh tong 
hpp chlorophyll (Tripathy, Brown, 1995). Su 
sinh truong cua thuc vat bieu hien qua cac mire 
dp sinh ly, hinh thai khac nhau dua i cac viing 
quang pho khac nhau (Barreiro et al., 1992). 
Hi?n nay, hSu h6t cac nghien citu nuoi cay mo te 
bao thyc vat su dung nguon chieu sang la den 
huynh quang, khong nhflng tieu ton nhieu dien 
nang, phat nhiet, tuoi thp thap. , . , den huynh 
quang con phat ra nhiing bu6c song khong can 
thigt cho SIT sinh trucmg ciia thuc vat (Kim el al., 
2004). Vi vay, anh s ing don sic LED la mpt 
ngudn nang lupng day hua hpn cho cac phong 

nuoi cay mo voi kha nang nang cao qua trinh 
tang truang sinh hpc nha vao nhung uu diSm nhu 
kich thuoc va thg tich nho, tuoi thp cao, c iu true 
dac, an toan va viing quang pho dupc kiem soat 
(Nhut et al, 2003). 

Trong nganh cong nghiep hoa cat canh, cue 
la loai hoa co gia trj kinh te cao, dung thu hai sau 
hoa hong (Teixeira da Silva, 2004). Trong vi 
nhan giong, anh huang cila LED doi voi cay cue 
dS dupc nghien ciru nhieu nhu anh huong den sy 
sinh truang cua choi, sy keo dai dot than, toe dp 
quang hgp va dac diem khi khong cua cay ciic in 
vilro (Kim et al, 2004, Nhut, Nam, 2009) cung 
nhu sy phat sinh hinh thai cua choi ciic in vitro 
(Kurilcik et al, 2008; Nam et al, 2012). Tuy 
nhien, hau nhu co rat it nghien ciiu ve anh huong 
ciia LED den su tich luy ham luong chlorophyll a 
va b trong cay cue nuoi cay in vitro. Trong 
nghien ciru nay, anh huong cua anh sang LED 
khac nhau len qua trinh sinh truong va kha nang 
tich luy chlorophyll a va b ciia c§y ctic nuoi c l y 
in vitro da dupc khao sat. 
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VAT LIEU VA PHU'ONG PtL\P 

Ngu6n mau 

Ngufin mhi sir dung trong nghien ciiru nhan choi 
la nhiing d6t than co chi6u cao Idioang 1 cm. Nguon 
mau sir dung trong nghien cuu tao cay la nhftng choi 
dinh cao khoang 2,5 cm. Tat ca cac nguon mau tn 
vitro tren hien co tai Phong Sinh hoc phan tu va 
Chpn tao gifing cay trdng (Vien Nghien cuu Khoa 
hoc Tay Nguyen). 

H6 thong nu6i c3y 

Cdc hi thong chiiu sdng dirge sir dung bao gom 

He thong chieu sang LED (Light-emitting 
diode) LED do (R) (610 - 760 nm), LED xanh (B) 
(450 - 500 nm), LED vang (Y) (570 - 590 nm), LED 
xanh la cay (G) (500 - 570 nm), LED tring (W) 
(viing quang pho rpng) va LED do ket hpp voi LED 
xanh theo cac ty le (10:90, 20:80, 30:70, 40:60, 
50:50, 60:40, 70:30, 80:20 va 90 10). 

He thong chieu sang den huynh quang (FL) 
dugc sir dyng lam nguon chieu sang doi chiing 

Mfii trirdng va dieu kien nuoi cay 

Moi truang dugc su dung trong thi nghiem nhan 
choi la moi truang MS (Murashige, Skoog, 1962) co 
bo sung 0,2 mg/l BA, 30 g/I sucrose va 8 g/l agar. 
Moi trudng sir dung trong thi nghiem tao cSy la moi 
truong MS co bo sung 30 g/l sucrose va 8 g/I agar 
Tat ca moi trudng dupc digu chinh v6 pH 5,7 - 5,8 
truoc khi hap khu triing bang autoclave d 121°C, 1 
atm trong 30 phut 

Cac mau dupc nuoi cay d didu kien nhiet dp 25 
± 2''C, dp am 55 - 60%, quang ky 16 gia/ngay, 
cudng dd chieu sang 40 - 45 /jmol.m'^.s''. 

B6 tri thi nghiem 

Anh hie&ng cua dieu kien chiiu sdng LED tin sir 
nhdn choi 

Cac dot than ciic dugc nuoi cSy trong binh thuy 
tinh (250 ml) co chua 40 ml mdi trudng MS c6 bd 
sung 0,2 mg/l BA, 30 g/l sucrose va 8 g/t agar, sau 
do, cac binh nay dupc dat dudi cac he thdng chidu 
sang khac nhau diroc neu d tren. Sau 4 tu4n nudi ciy, 
ghi nhan cac chi tieu: sd choi/mSu, chidu cao chdi 
(cm), s6^ la/chdi, chidu dai la (cm), chidu rdng la 
(cm), khdi lupng tuoi (g), khdi lugng kho (g). 
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Anh hie&ng cua dieu kiin chieu sdng LED len su 
sinh trirtj^g, phdt triin vd hdm lir^g chlorophyll a 
vd b 

Cac chdi dinh ciic dupc c^y trong binh thuy tinh 
(250 ml) CO chua 40 ml moi trud'ng MS cd bd sung 
30 g/l sucrose va 8 g/l agar; sau do, cac binh nay 
dupc dat dudi cac he thong chiSu sang khac nhau. 
Sau 6 tuan nudi cay, ghi nhan cac chi tieu' chieu cao 
cay (cm), so la, chieu dai la (cm), chidu rdng la (era), 
khdi luong tuoi (g), khdi lupng khd (g), ham lupng 
chlorophyll a va b (fig/g) 

X i e dinh h i m lirpng chlorophyll 

Ham luong chlorophyll a va b dupc danh gia 
bang phuong phap phan tich quang phd hip phu cua 
dich chiet la trong dung dich acetone 1 g la cue 
(khoi luong tuoi) dugc cho vao binh thiiy tinh kin 
chita 50 ml acetone va dat d didu kidn tdi trong vdng 
24 h dd dung dich chiet hoan toan lupng chlorophyll 
trong mau truoc khi phan tich quang pho hap phu 
bang may do quang phd UV - 2900 (Hitachi, Nhat 
Ban). Do hap phu (OD) dupc do d buoc sdng 662 va 
645 nm. Ham luong chlorophyll a va b dupc tinh 
theo cong thiic (Lichtentaler, Wellbum, 1985): 

Chlorophyll a = (11,75*A662 - 2,35*A645) 

Chlorophyll b = (18,61*A645 - 3,96*A662) 

X u ly sfi li£u 

Thi nghidm dugc bo tri hoan toan nglu nhien, 
dan ydu to vdi 3 lan lap lai. Cac so lieu thu dupc xir 
ly bang phan mem Microsoft Excel® 2013 va phin 
mdm SPSS 16 0 vdi Duncan's test d mire a = 0,05 
(Duncan, 1995). 

KET QUA VA THAO LUAN 

Ket qua 

Anh hie&ng cua dieu kien chiiu sdng LED lin su 
nhdn choi 

Sau 4 tuan nuoi cay, cac chi tidu vd su nhan choi 
cua cay ciic d cac dieu kidn chieu sang khac nhau dupc 
ghi nhan trong bang 1, Kdt qua thu dupc cho thiy, d 
cac didu kien chidu sang khac nhau, sd chdi hinh thanh 
tren mdi mau, chieu cao choi va sd la trdn moi chdi tuy 
CO sy khac nhau nhung khong cd y nghia vd mat thdng 
kd. Tuy nhidn d 50% LED dd va 50% LED xanh miu 
cay dat ket qua cao nhat vd chidu dai la (0,867 cm), 
chidu rpng la (0,800 cm) ciing nhu ve khdi lupng tuoi 
(0,976 g) va khdi lupng kho (0,068 g) ciia chdi. Dudi 
cac di^u kien chidu sing LED vang, LED xanh la cay. 
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LED trang va LED do, cie chdi hinh dianh cao han han 

so vdi cie nghiem thirc khic; tuy nhien, cac ddt than bj 

kdo dai, la rat nhd ca vd chieu dai la cung nhu chieu 

rdng li (Bang 1, Hinh I). Cie chdi hinh tlianh dudi dieu 

kien chieu sang den huynh quang vi cac ty le LED dd 

ket hpp vai LED xanh thi to khde, cie l i to hon han so 

vai cac nghiem thiic khac. Didu nay cho thay, sy ket 

hpp gi&a LED dd va LED xanh co inh hudng tot len sy 

nhan chdi ciy ciic va d ty Id 50:50 la dieu kien chieu 

sang thich hpp nhat. 

Bang 1. Anh hu'dng ctia dieu kien chieu sang LED len SVF nhSn choi. 

Bigu kien 
ChiSu s^ng 

FL 

Y 

G 

W 

B 

10R.90B 

20R:SOB 

30R:70B 

40R 60B 

S0R:S08 

60R 408 

70R 30B 

60R:20B 

90R:10B 

R 

Sd 
ch6 i /m lu 

1,667bc' 

2,333ab 

2,000abc 

2,333ab 

1,667bc 

2,000abc 

2,333ab 

1,657bc 

1,667bc 

2,667a 

2,333ab 

2,333ab 

1,333c 

2,000abc 

2,000abc 

ChiSu cao 
ch6i (cm) 

1,900fg 

3,067d 

3,267c 

2,367e 

1,967f 

1,867fg 

1,700h 

1,533i 

1,167k 

3,400c 

2,967d 

1,900fg 

1,767gh 

3,e33b 

5,533a 

So la/choi 

7,333cd 

6,667de 

8,667bc 

7,667cd 

8,667bc 

8,333bc 

B,333bc 

6,567de 

5,667e 

9,667ab 

10,667a 

8,667bc 

7,667cd 

6,667de 

10,333a 

ChiSu dai 
la (cm) 

0,733b 

0,333d 

0,533c 

0,667b 

0,633bc 

0,633bc 

0,700b 

0,700b 

0,667b 

0,867a 

0,733b 

0,633bc 

0,667b 

0,533c 

0,367d 

ChiSu rong 
la (cm) 

0,667b 

0,233e 

0,433d 

0,533cd 

0,433d 

0,567bc 

0,667b 

0,600bc 

0,533cd 

0,800a 

0,567bc 

0.633bc 

0.533cd 

0,433d 

0.267e 

Khdi lu'g'ng 
\.\xa\ (g) 

O.SOSde 

0,395fg 

0,452ef 

0,412fg 

0,349ghi 

0,409fg 

0,507de 

0,373gh 

0,2911 

0,976a 

0,859b 

0,557d 

0,328hi 

0,568d 

0,702c 

Khd i lu'p'ng 
kho (g) 

0,032cde 

0,033cde 

0,027efg 

0,023fgh 

0,022gh -

0,028def 

0,030cde 

0,025fgh 

0,021 h 

0,068a 

0,052b 

0,035c 

0,021 h 

0,034cd 

0,050b 

Ghi chii: •CicchttcAi khac nhauta, b.. ) trong ciing mOt cpl biCu thi su khac bift coy nghta lliongke 6 a = 0,05 (Duncan's lest) 

^.^^KJ^ 

•^j^i-m^0^^ 
Hinh 1, Anh huong cua dieu kien chieu sang LED len sy nhan choi a: DiSu ki^n chieu sang FL, B, Y, G, W (tu trai sang 
phai), b Dieu ki^n chieu sing 10R:90B, 20R:80B, 30R:70B, 40R 6QB, 50R:50B (tO' trai sang phai). c: Dieu kien chieu sang 
60R:40B, 70R:30B, 80R:20B, 90R:10B, R (tit trSi sang phai). 
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Bang 2. Anh huo'ng ciia dieu kien chieu sang LED 16n stf sinh tru'ong, phat trien v i ham lupng chlorophyll a, b. 

D i l u kien ChiSu 
ChiSu sang cao (cm) 

FL 

Y 

G 

W 

B 

10R90B 

20R-80B 

30R.70B 

40R 60B 

50R:50B 

SOR 40B 

70R:30B 

80R-20B 

90R:10B 

R 

4,167k' 

6,900d 

5.767f 

5,567fg 

4,333k 

4,633| 

5,267hi 

5,033i 

5,167i 

5,433gh 

6.167e 

7,333c 

6,233e 

8,267b 

8,867a 

Sd i^cr\t\ 

13.667 ab 

9,667e 

11,333cde 

10,333e 

10,667de 

12,333bcd 

10,667de 

10.333e 

12.333bcd 

14.333a 

12,667abc 

13,000abc 

11,333cde 

13,667ab 

10,667de 

ChiSu d i i 

la (cm) 

l,433cd 

0,B33h 

1,567b 

1,167f 

1,367de 

1,0339 

1,200f 

1.267ef 

1.367de 

1,533bc 

1,600b 

1,723a 

1,333de 

1,20'Of 

0,967g 

ChiSu rpng 
\i (cm) 

1.233bc 

0,667g 

1,367b 

l.OOOdef 

1,167bcd 

0,900f 

1,00def 

1,00def 

1,167bcd 

1,233bc 

1,367b 

1,600a 

1,133cde 

0,933ef 

0,833g 

Khdi 
lu 'png 
tLPcri (g) 

0,ai2de 

0,255i 

0,963bc 

0,422h 

0,530g 

0,81 Ide 

0,691 fg 

0,724ef 

0,948bc 

0,639f9 

0,983b 

1,250a 

0,550g 

0,870cd 

0,549g 

Khdi lu 'png 
khd (g) 

0.041 cd 

0,0131 

0,044cd 

0.025h 

0,028gh 

0,Q44cd 

0,040de 

0,048bc 

0,053b 

0,039def 

0.043cd 

0,070a 

0,035ef 

0,048bc 

0,033fg 

Ch lorophy l l 

a (pg/g) 

21.716c 

6.009p 

9.409m 

7,433n 

14,263i 

9,7171 

10,246k 

12.803J 

15.869g 

17,821f 

18,804e 

29,199a 

23,752b 

19,799d 

14,837h 

Chlorophyll 

b (lig/g) 

10.619c 

3,043p 

4,507m 

3,746n 

6,8361 

4,7891 

5,251k 

6,237) 

7,648g 

9.032f 

9,765e 

14,567a 

11,491b 

10,ie7d 
7,327h 

Ghi ch i i : * C i c chii' cai khac nhau (a, b ) trong cCing mpt cpt bieu thi sy khac bipt co if nghta thong ke ff a = 0,05 (Duncan's 
test) 

^^^djKlJiM: 
Hinh 2. Anh huong cua diSu kipn ch i lu sdng LED ISn s y sinh truong vi ph i t t r i ln ciia cfly ciic nufli c i y m vitro, a: BiSu 
ki?n chieu sang FL, B, Y, G, W {tir trai sang phai), b: DiSu kien chieu sdng 10R SOB, 20R:80B, 30R 70B, 40R:60B, SOR B 
{\w trai sang phai), c D i l u kien chieu sang 60R 40B, 70R 30B. 80R:20B, 90R:10B, R (tO t r i i sang phai). 
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Anh huffng cua diea kifn chieu sdng LED len su 
sinh truong, phdt triin vd hdm lugrng chlorophyll a 
vd b 

Sau 6 tuin nuoi ciy, kdt qua thu dupc cho thiy 
cac didu kidn chieu sing khac nhau anh hudng khdng 
gidng nhau ldn su sinh truang va phat tridn ciia cay 
cue nuoi cay in vitro (Bing 2, Hinh 2). 

Trong thi nghiem niy, cac chdi ciic sinh trudng 
va phit tridn d 70% LED dd va 30% LED xanh tdt 
hon so vdi cac dieu kien chieu sang khac. Cie chi 
tidu d nghidm thirc niy deu cao hon so vdi cac 
nghidm thiic con lai nhu khdi lupng tuai (1,250 g), 
khdi lupng khd (0,070 g), chigu dai la (1,723 cm), 
chidu rdng l i (1,600 cm), chlorophyll a (29,199 
|ig/g), chlorophyll b (14,567 |ig/g). 

6 didu kien chieu sing LED dd chidu cao chdi 
d^t cao nhat (8,867 cm) nhung cac cay con thu dupc 
Î i cd than manh, 1̂  hoi vang va ham lupng 
chlorophyll thap hon so vdi nhung cay dupc nudi 
dudi dieu kien chidu sang kdt hpp LED dd va LED 
xanh (d cac ty Id 40:60, 50:50, 60:40, 70,30, 80:20 
va 90:10) (Bang 2). Choi ciic sini. trudng cham khi 
nuoi cay dudi dieu kidn LED vang, bi vdng va cie 
ddt bj keo dai khdng ddu nhau, l i rat nhd va cie chi 
tidu dat dupc la thip nhat vd khdi luong tuai (0,255 
g), khdi lupng khd (0,013 g), chlorophyll a (6,009 
yg/g), chlorophyll b (3,043 yg^g). 

THAO LUAN 

Vi nhin gidng ra ddi tir ri t liu va da dap ung 
mpt lupng Ion cay giong co chat lupng cho nganh 
ndng nghifp, mang lai Ipi nhuan ding ke cho cac 
phong thi nghi?m nhan giong Ion nhd trdn toan thd 
gidi. Tuy nhien, chat lupng cua cay giong phu 
thupc rat nhieu v io qua trinh nudi cay in vitro. 
Hinh thai va sinh Iy cua thuc vat dupc nudi c iy in 
vitro dupc dieu hda bai cac nhan td vi moi trudng 
nhu: nhi^t dp, dp am, anh sang va ngudn carbon. 
Anh sang la mpt nhan td quan trpng trong so dd, nd 
inh huong den toan bp qui trinh sinh trudng va 
phat tridn cua thyc v^t in vitro. Anh sing didu khidn 
sy sinh tmdng va phat trien ciia thyc vat thdng qua 
hai con dudng: quang hpp v i quang phat sinh hinh 
thai. Khi nudi cSy dudi cac didu kien chieu sing 
khac nhau, thyc vat sS thay ddi bd may quang hpp 
dd thich nghi vdi tiing didu kien chidu sang nhat 
dinh nham duy tri kh i nang thuang hpp (Walters et 
al, 2003). LED Ii ngudn chieu sang cd nhung d ie 
tinh tdt hon so vdi c ie ngudn chieu sing khac nhu: 

den huynh quang, den hoi kim loai, den natri cao 
ap. Doi vdi timg loai thyc vi t khic nhau, sy anh 
hudng ciia cac didu kien chieu sang khac nhau len 
sy sinh trudng v i phat tridn cung khac nhau. 
Nghien ciru ciia Moeria da Silva, Debergh (1997), 
Hoenecke et al, (1992) chi ra r ing LED dd kich 
thich sy keo dai dot than, chieu dii la ciia cay 
Azorina vidalii (Wats) Peer va cay rau didp. Tuy 
nhidn, nghien cuu ciia Hahn et al. (2000) cho ket 
qui ngupe lai, anh sang do khong phii hpp vdi sy 
keo dai than va sy tang trudng ctia cay Rehmannia 
glutinosa, khdi lupng tuoi va tdc dp quang hpp cua 
cay cung thap hon so vdi didu kidn chieu sang LED 
xanh. Viec la cua cay con dia lan dupc tai sinh dudi 
LED dd keo dai hon han so vdi dudi dieu kien 
chidu sang khac nhau t̂ rong nghien ciiu ciia 
Hoenecke et al, (1992) dd dang dupc giai thich do 
tac dung ciia anh sang do trong sy keo dai td bao 
thyc vat, trong dd cd te bao than va ta, nhu tren ddi 
tupng ciic va ca chua (Mortensen, Stromme, 1987). 
Trong khi do, thanh phan inh sang xanh chiem uu 
thd lai ire che sy keo dai fa nhung lai md rpng la 
theo chieu ngang Didu nay tuong ty nhu sy uc chd 
keo dai true ha diep d cay didp ca (Volmaro et ai, 
1998) hay sy giam chieu cao ding kd ciia 
Antirrhinum (Khattak et al, 2005). Didu nay dupc 
giai thich thdng qua tac ddng ciia anh sang xanh ldn 
sy thay ddi ndng dp hormone ndi sinh, dan den sy 
mat can bang ndng dp cua cac chat npi sinh nay 
trong thyc vat (Volmaro et al, 1998). 

Da cd nhieu nghien citu ve anh hudng ciia LED 
len su sinh trudng cua choi, sy keo dai ddt than, tdc 
dp quang hpp va dac didm khf khdiig cua ciy cue in 
vitro (Kim el al, 200-) ciing nhu sy phat sinh hinh 
thii ciia chdi ciic in vitro (Kurilcik et al, 2008). Sy 
tai sinh choi true tidp tir cac mau cay la v i gian tiep 
tu ldp mdng te bao than cat dpc cua cay ciic 
{Chrysanthemum morifolium Ramat. cv. "Jimba") 
dat tdt nhit a 70% LED dd va 30% LED xanh (Nam 
el al, 2012). Duong Tin Nhut, Nguydn Bi Nam 
(2009) da cho thay d dieu kien chieu sing 90% LED 
dd va 10% LED xanh cd inh hudng tdt len sy sinh 
truong va phat tridn cua cay hoa cue 
{Chrysanthemum morifolium cv. "Niit"). Trong 
nghien cuu nay cua chiing tdi, su ket hpp 50% LED 
dd va 50% LED xanh thich hpp cho nhin chdi va sy 
ket hpp 70% LED do va 30% LED xanh thich hpp 
cho su sinh trudng va phat trien ciia cay cue. Kdt qui 
niy cd su khac biet vdi nghidn cuu ciia Duong Tin 
Nhut, Nguydn Ba Nam (2009); Nguyin Ba Nam el 
al, (2012) cd thd la do sy khic nhau vd gidng cay 
ciic va nguon vat lieu nudi cay ban dau. 
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Cac ngudn mau khac nhau va cac ddi tupng thyc 
v^t khac nhau thi cin cd didu kidn chieu sang khac 
nhau. Tren ddi tupng lan hii thi ty Id 80% LED dd 
v i 20% LED xanh thich hpp cho sy sinh trudng va 
phat trien ciia chdi (Nhut, 2002; Tanaka, Sakanishi, 
1980). Trong khi dd sy sinh trudng va phat trien ciia 
c iy dau tiy dat tdt nhit d 70% LED dd va 30% LED 
xanh (Nhut et al., 2003). Nh&ng tac gii tren ddu cho 
rang su kdt hpp gi&a LED dd va LED xanh cho kdt 
qua smh trudng va phat Iridn tdt ddi vdi hau het tat 
ca cie loai cay trdng (thdng thudng ty le LED dd 
nhieu hon LED xanh). Anh sang dd cd bo sung anh 
sing xanh vdi mdt ty Id thich hpp cd tac dung thiic 
day tdt nhat su sinh trudng a nhidu ddi tupng nhu 
khoai tay, ca chua, dau tay, chudi, Eucalyptus 
citriodora, Phalaenopsis, Spalhiphyllum (Nhut, 
2002). Khi su dung inh sing dd mi khdng bd sung 
inh sing xanh, cay con tai sinh thudng cd bidu hidn 
that thudng nhu: khi khau bat thudng, xuat hidii thiiy 
tinh the (Nhut, 2002). 

Sy tang trudng li, ham lupng chlorophyll ciia 
choi chiu anh hudng ciia bue xa den LED. Anh sang 
do thiic day sy tang trudng la nhung iam giam lupng 
chlorophyll, chlorophyll lai dupc phuc hdi dudi anh 
sang xanh (Tanaka el al, 1998). Anh sang xanh cd 
vai trd quan trpng trong sinh tdng hpp chorophyll, 
md khi khong, tdng hpp cac enzyme, thdi ky chin 
cua chloroplast va quang hpp (Tibbitts et ai, 1983), 
LED dd va LED xanh da dupc su dung dd nghidn 
ciru trong nhieu khia canh ciia quang sinh hpc nhu la 
su tdng hpp chlorophyll (Tripathy, Brown, 1995), 
quang hpp (Tennessen el al, 1994). Theo nghien ciru 
ciia Duong Tan Nhut (2011) cho thiy dudi LED do 
thi ham lupng chlorophyll trong la cua cay con giam 
di. Senger (1982) da nhan manh vai trd ciia anh sang 
xanh len sy phat tridn cua chlorophyll, sy hinh thanh 
chlorophyll va sy md khi khau. 

Sy sinh trudng va phat tridn cua thuc vat cd the 
dupc thuc diy bang each gia tang tdc dp quang hop 
dudi viing quang phd la dinh hip thu cila cac sic td 
quang hpp, vimg quang phd nay thudng la giao thoa 
giua hai loai LED xanh (450 nm) va LED dd (660 
nm). LED xanh va LED dd phdi hpp tao ra budc 
sdng cd nguong phii hpp cho qua trinh hip thu nSng 
lupng thdng qua chlorophyll a va b nen da lam tang 
tdc dp quang hpp cho thuc vit (McCree, 1972). Ding 
et ai, (2010) cung cho thiy kdt qua tuong ty khi 
nudi cay in vitro cay hoa mau dem {Paeonia 
suffruticosa cv. 'Wu Long Peng Sheng'), ham lupng 
chlorophyll a va b tang khi ty le LED dd tang tir 0 
ddn 80% va dat cao nhit d LED do vi LED xanh 
theo cac ty le 60R:40B, 70R:30B, 80R:20B. 

Trong nghidn cuu cua chiing tdi, h im lupng 
chlorophyll dudi LED do thip hon so vdi den huynh 
quang va cac dieu kidn chidu sing ket hpp gi&a LED 
dd va LED xanh theo cac ty Id khac nhau nhu: 40:60, 
50:50, 60:40, 70:30, 80-20 va 90:10, Sy kdt hpp giiia 
70% LED dd va 30%> LED xanh cho thiy him lupng 
chlorophyll a v i b la cao nhit va giam dan khi tang ty 
Id LED dd va giam ty le LED xanh va giam m^nh d ty 
Id 90% LED dd va 10% LED xanh. Didu nay cd thd 
giai thich la do LED xanh duong nhu cd lien he vdi he 
thdng phytochrome hoac thdng qua mdt thy quan anh 
sang xanh gay ra cac phan irng ciia thuc v^t (Gaba, 
Black, 1987). Cac phytochrome nay kidm soat sy 
phien ma cua mpt sd gene bao gdm tieu phin nhd ciia 
rubisco, protein gan kdt chlorophyll a hoac b (Duong 
Tin Nhut, 2011), LED vang cho he sd nhan choi cao 
hon nhung lai uc chd sy sinh trudng ctia chdi hon so 
vdi LED do. Trong khi do LED xanh t i cay lai thiic 
day sy sinh trudng ctia cay cue nudi cay tn vitro 
(Miter, ZalewSka, 2006), LED xanh la cay cd tac 
dpng tich cyc ten sy smh trudng va phat tridn ciia cay 
vdi khdi krpng tuoi va khdi lupng khd cao han so vdi 
LED dd, Tuy nhien, ham lupng chlorophyll a va b d 
hai dieu kien chieu sang nay lai tuang ddi thap so vdi 
cac didu kidn chidu sang khac. Dieu nay cd thd la do 
budc sdng ciia LED ving vi LED xanh la cay khdng 
phii hpp vdi viing quang phd hap thu cue dai cua 
chlorophyll a (662 nm) va chlorophyll b (645 nm) 
(Lichtentaler, Wellbum, 1985) Dudi didu kidn LED 
trang thi su sinh trudng vi phat tridn cung nhu ham 
lupng chlorophyll la thip hon; nguyen nhan cd thd ta 
do su thay ddi quang hda trong mdi trudng nudi ciy 
hon la do chiic nang cam quang cua md thuc vat 
(Hangarter, Sfasinopoulos, 1991). 

Grimstad (1991) da so sanh hieu qua tuang ddi 
ciia 6 loai den huynh quang khac nhau len sy tang 
trudng vi phat tridn cua cSy Rau Didp trong phdng 
nuoi cay thi thay rang cd sy khic biet dang kd vd 
khdi tuong khd, sy tao la. Tuy nhidn, trong nhi kinh 
thi sy khac biet nay khdng ding kd va hiu nhu 
khong cd sy khic bidt ve sy phat tridn ciia cay trdng; 
khdi lupng khd cao nhat lien quan tdi c ie ngudn den 
phat ra nhidu anh sang xanh, do cung nhu do xa. Cie 
cay trdng dudi cie den nay cd ham luong 
chlorophyll trong la cao. Cac kdt qui nghidn ciiu cua 
Miyashita et ai, (1994) vd anh hudng ciia anh sing 
dd len sy tSng trudng va phat sinh hinh thai cua cay 
con khoai tay ciing nhu anh hudng cua ty Id cudng 
dp inh sang dd/cudng dp photon quang hpp cho thiy 
LED do cd thd sti dyng dd kilm soit sy phit sinh 
hinh diii cay con trong vi nhan gidng. Chidu cao 
chdi va ham lupng chlorophyll d cay con t ing khi 
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ting ddng photon dd trong khi khdng cd su khic bipt 
ding kd vd khdi lupng khd va dien tich l i . 

Nhung nghidn ciiu trudc day da cd gang tim ra 
mdi quan h? giua ty Id LED xanh va LED dd cho sy 
sinh trudng, phat trien va tdng hpp chlorophyll d 
thyc vat nhung vin chua xac dinh ro rang mdi lidn 
he ciia 2 loai anh sang nay. 

KET LUAN 

Chit lupng anh sing inh hudng den qua trinh 
nhan choi cung nhu sy sinh trudng, phat tridn va 
ham lupng chlorophyll a va b ciia cay ciic nudi c iy 
in vitro. Kdt qua nghidn ciiu nay cho thay LED dd va 
LED xanh ket hpp theo ty le 50:50 la thich hpp cho 
su nhan chdi. Trong khi do, sy kdt hpp gi&a LED dd 
va LED xanh theo ty Id 70:30 la thich hop cho qua 
trinh sinh trudng, phat tridn va him lupng 
chlorophyll a v i b ciia cay ciic nudi c iy m vitro. 

Ltri zkm on: Cdc tdc gid xin chdn thdnh cdm an 
Quy phdt triin Khoa hgc Cong nghi Quoc gig 
(Nafgsled, ma s6 di idL 106.16-2012 32) da hd trg 
kinh phi thifc hiin de tdi ndy. 
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GROWTH, DEVELOPMENT AND CHLOROPHYLL CONTENTS OF 
CHRYSANTHEMUM (C MORIFOLIUM RAMAT. CV. "JIMBA") SHOOTS CULTURED 
IN IN VITRO UNDER LIGHT-EMITTING DIODE 

Nguyen Thanh Sang', Nguyen Ba Nam'. Hoang Thanh Tung', Nguyen Phuc Huy', Nguyen Thi Kim 
Loan', Nguyen Ngoc Thao', Vu Due Ti'ung\ Nguyen Van A n \ Tran Thi Minh Loan^, Nguyen Van 
Ket^, Duong Tan Nhut'* 

Tay Nguyen Institute for Scientific Research, Vietnam Academy ofScience and Technology 
^University of Da Lat 

SUMMARY 

In Ihis study, the effects of different light conditions on the shoot multiplication; the growth and 
development as well as the contenis of chlorophyll a and b of Chrysanthemum cultured in vilro were 
investigated. Chrysanthemum shoots were cultured under different light conditions, specifically red LED, blue 
LED, yellow LED, green LED, white LED, red and blue LED in combinaUon (R,B = 10:90, 20'80, 3070, 
40:60, 50:50, 60 40, 70:30, 80:20, 90:10, respectively) After 4 weeks of culture, the results indicated the best 
light condition for shoot multipHcaUon was 50% red LED plus 50% blue LED, The combination of 70% red 
LED and 30% blue LED gave the best results in term of fresh weight, dry weight, length and width of leaf 
(1.25 g; 0.07 g; 1.72 cm; 1.60 cm; respectively). In addition, the contents of chlorophyll a, b depended on 
different light conditions. The highest contents of chlorophyll a (29,20 ng/cm^) and chlorophyll b (14.57 
yg/cm') were obtained under 70% red LED and 30% blue LED, Thus, the best shoot multiplication was 
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obtained under 50% red LED plus 50% blue LED; however, the combination of 70% red LED and 30% blue 
LED were optimal for the growth and development as well as the contents of chlorophyll a and b of 
Chrysanthemum. 

Keywords: chlorophyll a, chlorophyll b, chrysanthemum, growth, LED 




