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TOM TAT

Thc dong cba cac diéu kién chiéu sing khac nhau dén sy nhan chéi; sinh truémg, phat trién v lﬁng hop
chlomphyll avd b cua cdy cuc /n vitro 43 dugc trinh bay trong ngh|en ctru ndy. Céc ddt than vA cac chdi dinh
ciic duoc nudi cay dudi cac di¢u kxén chiéu sang khdc nhau bao gcm LED do, LED xanh, LED véng, LED
xanh 14 cdy, LED ua"g vA LED do két hep V(JI LED xanh theo nhiéu ty 1& khic nhau (1090, 20:80, 30 70,
40:60, 50:50, 60.40, 70:30, 80:20 va 90°10) Két qua thu dum: sau 4 tuan nudi cay lrcn mol trudmg nhén chdi
cho thiy, chiéu da1 14, chlcu rong 14, khdi luong tuoi va khdi Iugng kho ciia chdr dat 16t nha( & 50% LED d6 va
50% LED xanh. Sau 6 tuan nuéi ciy rén mo1 trudng 1o cay cho thay, khé1 lwong tugi, khéi lugng khd, chidu
dai 1é va chibu rong 14 cla ciy dat tét nht & 70% LED dé va 30% LED xanh. Bén canh do6, ham luong
chlorophyll a va chlorophyll b clia cdy dat cao ohit & 70% LED dé va 30% LED xanh. Nhu vy, két qua tr
nghién ciru cho thay kha nﬁng nhﬁn chdi 13t nhat 14 cac dm than dugc nudi cay & 50% LED do va 50% LED
xanh va sy hinh thanh cay 16t nhét 1a céc chdi dinh nub cdy ¢ 70% LED do v 30% LED xanh

Tir khéa: Chiorophyll a, chlorophyll b, cdy ctic, sih ireong, LED

MO PAU

Trong didu ki¢n mdi truéng vi nhén gidng,
cudng do dong photon quang hop c6 vai trd quan
lrong trong qué trinh sinh truéng va quang hop ¢
nhiéu lodi thyc vat (Cul et al., 2000; Kozai et al.,
1997). Tuy nhién, chat lugng 4nh sang ciing déng
var trd quan trong trong qua trinh quang phat
sinh hinh thai, quang hop va tdng hop protein
(Wang er al., 2001), anh huéng dén sinh téng
hop chlorophyll (Tripathy, Brown, 1995). Su
sinh trudng cua thyc vat biéu hign qua cdc mirc
d$ sinh ly, hinh thdi khac nhau dudi cdc ving
quang phd khic nhau (Barrero er al., 1992),
Hién nay, biu hét cac nghién ciru nudi cdy mé té
bao thyc vt sir dung ngudn chiéu siog la dén
huynh quang, khéng nhitng tiéu tdn nhiéu dign
ning, phat nhiét, tudi tho thdp..., dén huynh
quang con phét ra nhitng budc séng khéng can
thiét cho su sinh truéng cua thuc vat (Kim er al.,
2004). Vi vay, 4nh sing don séc LED 1a mot
nguan odng lugng ddy hira hen cho céc phong

nudi cay mé voi kha néing ndng cao qua trinh
tang trudng sinh hoc nhd vao nhirng vu d|em nhu
kich thuéc va thé tich nho, tuodi lho cao, chu tric
dic, an todn va ving quang phé dugc kiém soat
(Nhut er al., 2003).

Trong nganh cong nghiép hoa cit canh, cic
1a loai hoa c6 gia trj kinh té cao, dung (hir hai sau
hoa hdng (Teixeira da Silva, 2004). Trong vi
nhén gidng, anh huong cua LED déi véi cly cic
da duge nghién ciru nhidu nhu anh huong den s\
sinh truong cia chdi, su kéo dai dét than, téc dd
quang hop va dic diém khi khdng cua cy cac in
vitro (Kim er al., 2004, Nhyt, Nam, 2009) ciing
nhu sy phat sinh hinh thé cva chéi cic in vitro
(Kurilcik ef al., 2008; Nam et al., 2012). Tuy
nhién, hau nhv c6 rat it nghién ciru vé anh huéng
cua LED dén sy tich liy ham luong chiorophyll a
va b trong cdy cuc nuédi cay in vitro. Trong
nghién ciru nay, énh huéng cua anh sang LED
khac nhau 1&n qua trinh sinh trudng va kha nang
tich Iy chlorophyll a va b cba ciy cic nuéi cay
wn vitro dd dugce khao sat.
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VAT LIEU VA PHUONG PHAP

Ngudn miu

Ngudn méu sir dyng rrong nghién cru nhin chdi
14 nhimg dbt than ¢6 chiéu cao khoang 1 cm. Ngudn
mau sir dung trong nghién ciru tao cay 12 nhiing chd
dinh cao khodng 2,5 cm. TAt ca cac ngudn mau
vitro trén hién co tai Phong Sinh hoc phin tir v
Chon tao gibng cdy trdng (Vién Nghién ciu Khoa
hoc Tdy Nguyén).

Hé théng nudi cdy
Cdc hé thing chiéu sing thgce str dung bao gom

Hé théng chiéu séng LED (Light-emitting
diode) LED d6 (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 phé rong) va LED do két hop voi LED
xanh theo céc ty 1€ (10:90, 20:80, 30:70, 40:60,
50:50, 60:40, 70:30, 80:20 va 90 10).

HE théng chiéu sing dén huynh quang (FL)
duge sir dung 1am ngudn chiéu sang dd1 ching

Mai trirémg va didu kién nudi ciy

Méi trudng duge sir dung trong thi nghiém nhén
chéi 1a méi trudng MS (Murashige, Skoog, 1962) cé
bd sung 0,2 mg/l BA, 30 g/l sucrose va § g/l agar.
Méi trromg sir dyng trong thi nghi¢m tao cay 1a méi
trudng MS ¢6 bd sung 30 g/l sucrose va 8 p/l agar
Tht ca moi lmcmg duge dieu chinh vé pH 5,7 - 5,8
trude khi hap khir tring bing autoclave ¢ 121°C, 1
atm trong 30 phat

Chc mSu duge nudi céy & didu kién nhiét dé 25
+ 2°C, 4§ am S5 - 60%, quang ky 16 gid/ngdy,
cudng do chiéu sdng 40 - 45 umol.m”

B6 tri thi nghi¢m

Anh hirong ciia diéu kién chiéu sing LED Ién si
nhén chéi

Cic d6t than ciic duge nudi cdy trong binh thiy
tinh (250 ml) cé chira 40 ml méi trudmg MS c6 bd
sung 0,2 mg/l BA, 30 g/l sucrose va 8 g/t agar sau
d6, cac binh ndy dugc dat dud cac hé thong chleu
sang khéc nhau duoc néu & tén. Sau 4 tuan nud cay,
ghi ohéin cac chi hiéu: 56 choi/mau, chidu cao chér
(cm). s 14/chdi, chidu dar 1a (em), chidu rong 14
(cm), khéi lugng tuai (g), khéi lugng khé (g).
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Anh huwéng cia didu kign chiéu sing LED lén sy
sinh trieong, phat trién va ham hrgng chlorophyll a
va b

Cic chdi dinh ciic dugc cdy trong binh thuy tinh
(250 ml) co chira 40 ml mdi trudmg MS cb bd sung
30 g/l sucrose va 8 g/l agar; sau d6, cdc binh ndy
duge dat dudn céc hé lhéng chiéu sang khac nhau.
Sau 6 tuén nudi cdy, ghi nhan cac chi tiéu chiéu cao
cay (cm), 56 14, chiéu dai l4 (cm), chidu rong 14 (cm),
Kkhdi luong tuoi (g), khdi lugng khd (g), ham lugng
chlorophyll a va b (ug/g)

Xac dinh hdm hrgng chlorophyll

Ham luong chlorophyll a va b dugc dénh gh’i
bing phucmg phép phan tich quang phd hap phu ciia
dgch chiét 14 trong dung dich acetone | g Ii ciic
(khdt luong tuoi) dugc cho vao binh thity tinb kin
chira 50 ml acetone va dat & didu kién tbi trong vong
24 hdé dung dich chiét hoan toan lugng chlorophy]l
trong miu trude khi phﬁn tich quang phd hép phu
bing may do quang phd UV - 2900 (Hutachi, Nhat
Bin). D6 hip phy (OD) dugce do & bubc séng 662 vi
645 nm. Ham luong chlorophyll a va b dugc tinh
theo cdng thire (Lichtentaler, Wellbumn, 1985):

Chlorophyll a = (11,75%A s — 2,35% Agss)

Chlorophyll b = (18,61% Agys ~ 3,96*Assy)
Xir 1y s ligu

Thi nghiém duoc bé tri hoan toan nghu nhién,
don yéu t5 v6i 3 lan lap lai. Céc 6 héu thu duge xir
1y béng phan mém Microsoft Excel® 2013 va phin

mém SPSS 16 0 vai Duncan’s test & mitc a = 005
(Duncan, 1995).

KET QUA VA THAO LUAN

Két qua

Anh huéng cia dieu kign chiéu sing LED lén s
nhén choi

Sau 4 tudn nuéi cay, cée chi tiéu va sy nhan chéi
cia cly cuc ¢ céc didu kién chidu sang khéc nhau duge
ghi nhn trong bing 1. Két qua thu duge cho théy, &
cac diéu kign chiéu sang khac nhau, sé chdt hinh thanh
trén m&i mau, chidu cao chdi va sb 14 rén m3i chdi l:uy
6 sy khac nhau nhung khdng c6 y nghia vé mat lhong
ké Tuy nhién & 50% LED dé va 50% LED xaoh mau
cdy dat két qua cao nhit vé chiéu dii 14 (0,867 cm),
chidu rong la (0 800 cm) ciing nhu vé khéi Iugmg tuoi
(0,976 g) va khoi lugng khd (0,068 g) cua chéi. Dudi
c4c didu kién chiéu sng LED vang, LED xanh 14 cay,
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LED tring va LED do, c4c chéi hinh thanh cao hon hin
$0 Vi cac nghiém thite Kiic; tuy nhién, cic dét than bj
kéo dai, 14 rit nhé ci vé chiéu dai 4 ciing nhu chidu
rong 14 (Bang 1, Hinh 1). Cac chdi hinh thanh dudi diéu
kign chiéu sang dén huynh quang va céc ty 1é LED do

két hop véi LED xanh thi to khoe, c4c 14 10 hon hin so
véi chc nghiém thirc khic, Didu nay cho thiy, sw két
hop gitra LED d6 va LED xanh c6 anh huéng tét lén sy
nhan chéi ciy cic va & ty I¢ 50:50 1a diéu kién chiéu
sing thich hop nhat.

Bang 1. Anh hudrng cda didu kien chiu sang LED 1én sy nhan chdi

Didu kign sé Chiducao  ggy. s  Chidudai  Chiburong Khéilugng  Knéilugng
chibusing  chdiimiu chdi (cm) 1a (cm) 1a (cm) tuoi (g) khé (g)
FL 1,667bc* 1,900fg 7.333cd 0,733b 0,667b 0,508de 0,032cde
Y 2,333ab 3,067d 6,667de 0,333d 0,233 0,3951g 0.033cde
G 2,000abc 3,267¢ 8,667bc 0.533¢ 0,433d 0,452ef 0,027efg
w 2,333ab 2,367 7.667¢d 0,667b 0,533cd 0,412fg 0,023fgh
B 1,667bc 19671 8,667bc 0,633bc 0,433d 0,349ghi 0,022gh *
10R.90B 2,000abc  1,887fg 8,333bc 0,633bc 0,567bc 0,4091g 0,028def
20R:808 2,333ab 1,700h 8,333bc 0.700b 0,667b 0,507de 0,030cde
30R:708 1,667bc 1,533i 6.667de 0,700b 0,600bc 0,373gh 0,025fgh
40R 60B 1,667bc 1,167k 5,667 0.667b 0,533cd 0,201 0,021h
50R:508 2,667a 3,400¢ 9,667ab 0,867a 0,800a 0.976a 0,068a
60R 408 2,333ab 2,967d 10.667a 0,733b 0,567bc 0,859b 0,052b
70R 308 2,3333b 1.900fg 8,667bc 0.633bc 0,633bc 0,567d 0,035¢
80R:20B 1,333¢ 1,767gh 7.667cd 0.667b 0,533cd 0,328h1 0,021h
90R:108 2,000abc  3,833b 6.667de 0,533c 0,433d 0,568d 0,034¢d
R 2,000abc 5,533 10,3332 0,367d 0,267¢ 0,702¢ 0,050b

Ghi chiiz *Céc chit c4i khic nhau (a, b... ) trong cing mat ot biéu thi sir hhdc bitt c6 ¥ nghla théng ké & a= 0,05 (Duncan's test)

[

Hinh 1. Anh hung cla didu kign chigu sang LED Kn sv nhan chdi a: Dibu kign chidu sang FL, B, Y, G, W (tir trai sang

phai). b Didu kign chiéu sdng 10R:90B, 20R 80B, 30R:70B, 40R 608, 50R:50B (tir Iréi sang phai),

60R:408, 70R:308B, 80R'20B, S0R:10B, R (i tréi sang phai).

: Diéu kign chidu sdng
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Nguyé&n Thanh Sang er af.

Bing 2. Anh huéng cla @idu kién chiéu sang LED 18n s sinh tredng, phat tridn va ham lugng chiorophyh a, b.

chid iy rong Knéi Chlorophyll  Chlorophyll
ity o Gy bt e b inaiin, g oo St
FL 4,967k*  13667ab  1,433cd  1233bc  0.812de  0041cd 21.716¢c 10.619¢
Y 6,000  9,667¢ 0,833h 06679 0,255i 0,013 6.009p 3,043p
G 5.767¢  11,333cde  1,567b 13670 0963bc  0,044cd  9,409m 4,507m
w 55679 10333 1,167( 1.000def  0422h  0,025h 7.4330 3.746n
8 4333k  10,667de  1367de  1,167bcd 0,530  0,028gh 14,263 6.8381
10R90B 4,633  12,333bcd  1,033g 0,900f 0811de  004dcd 9717 4,7891
20R'80B  5267hi  10,667de  1,200f 100def  0691fg  0040de 10,246k 5,251k
30R708B 5033 10333 1,267ef  1,00def  0724ef  0,048bc 12,803 6,237
40R60B  5,167i  12,333bcd  1,367de  1,167bcd  0,948bc  0,053b 15,8699 7.6489
SOR:50B  5433gh  14,333a  1,533bc  1,233bc  0639fg  0,039def 17,8211 9,032
60R40B  6,167e  12,6672bc  1,800b 1367b 0,983b  0043cd  18,804e 9,765e
70R:30B  7,333c  13,000abc  1,723a 1,6002 1,260a  0,070a 29,1992 14,567
80R'20B  6,233e  11,333cde 1,333de  1,133cde 0,550  0,035ef 23,7520 11,4910
90R:10B  8,267b  13,667ab  1,200f 0,933¢t  0870cd  0048bc  19,789d 10,187d
R 8,867a  10,667de  0,967g 0,833g 0,549  0,033fg 14,837h 73270

Ghi cha: *Céc chir cdi khdc nhau (a,

. b ) trong cdng mdt cdt bidu thi s khic biét cé y nghia théng ké & a = 0,05 (Duncan's
test)

Hinh 2. Anh hudng cila diéu kign chiéu sang LED 18n sy sinh trwéng va phat bién clia cdy cic nudi cly in witro. a: Didy
a chibu sang FL, B, Y, G, W (tir trai sang phai), b: Biéu kién chiéu sang 10R 908, 20R:808, 30R 708, 40R 608, 50R B

i sang phai), ¢ Didu kign chiéu sang 60R 40B, 70R 30B, BOR:208, S0R:10B, R (tir lréi sang phai).
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Anh huong cia dleu kign chiéu séng LED lén sy
sinh trieomg, phat trién va ham lwgng chlorophyll a
vi b

Sau 6 tuan nudr cdy, két qua thu dugc cho thay
cac diéu ki¢n chiéu sang khac nhau anh hudng khong
gidng nhau lén su sinh truéng va phat trién cua ciy
clic nudi cay in vitro (Bang 2, Hinh 2).

Trong thi nghi¢m nay, cic chéi ciic sinh trudng
va phat trién & 70% LED do va 30% LED xaoh tét
hom so véi cac didu Lién chiéu sidng khic. Cac chi
tiéu & nghi¢m thic nay déu cao hon so véi cic
nghlem thie con lai nhu khéi luong twoi (1,250 g).
khéi luong khd (0,070 g), chiéu dai 1a (1,723 cm),
chiéu rong |4 (1,600 cm), chlorophyll a (29,199
1g/g), chiorophylt b (14,567 pg/g).

& didu kién chiéu séng LED dé chiéu cao chbi
dat cao nhét (8,867 cm) nhung céc ciy con thu dugc
lai c6 than manh, 15 hoi ving va ham luong
chlorophy]l thip hon so vai nhitng cdy duge nubi
dudi diéu kién chiéu sang két hop LED dé va LED
xanh (& céc ty 1§ 40:60, 50:50, 60:40, 70.30, 80:20
va 90:10) (Bang 2) Choi cic sini, truong chim khi
nudi cdy dudi didu ki¢n LED vang, bi véng va cac
dst bi kéo dai khong déu nhau, 14 rat nhd va chc chi
tiéu dat duge 13 thip nhét vé Khéi luong tuai (0,255
g), khéi lugng khé (0,013 g), chlorophyll a (6,009
ug/g). chlorophyll b (3,043 pg/g).

THAO LUAN

Vi nhan gidng ra doi tir ral lau va da dap dng
mot lugng tén cAy gidng cé chat lugng cho nganh
nény nghi¢p, mang lai lcn nhugn déng ké cho cic
phong thi nghi¢m nhan gibng 1ém nho trén toan thé
gi6i. Tuy nhién, chit lugng cua cdy giéng phu
thupe rat nhiéu vao qud trinh nudi cdy in vitro.
Hinh thai va sinh ly cia thuc vat dugc nudi cly in
vitro dugc didu hoda boi cic nhan 8 vi méi trudng
nhu: nhiét d$, dé am, 4nh séng va nguon carbon.
Anh séng la mét nhan 16 quan trong trong s6 d6, nd
anh huéng dén toan bd qué trinh sinh trudmg va
phat trien cia thuce vat in vitro. Anh sing diéu khién
sy sinh trugng va phét trién cua thyc vét théng qua
hai con duong: quang hop va quang phat sinh hinh
thai. Khi nudi cdy dudi cac diu kién chiéu sing
khdc nhau, thyc vit s& lhay d6i by mag quang hop
dé thich nghi véi timg dieu kign chiéu sang nhat
djnh nhim duy tri khd nang quang hop (Walters er
al., 2003). LED 14 ngudn chieu sang c6 nhirog dic
tinh tét hon so véi cac ngudn chiéu sang khac nhu:

deén huyoh quang, dén hoi kim loai, dén natn cao
4p. DI voi nimg lodi thue vat khac nhau, sy dnh
huémg cia cac diu kién chiéu séng khac nhau lén
sy sinh trudng va phat trién ciing khic nhau,
Nghién ciru cia Moeria da Silva, Debergh (1997),
Hoenecke er al., (1992) chi ra réng LED d¢ kich
thich sy kéo dai dét than, chiéu dai 14 cia cay
Azorina vidalii (Wats) Feer va ciy rau diép. Tu

nhién, nghién cire cia Hahn er al., (2000) cho két
qua ngugc lgi, dnh sang do khéng phi hop véi sy
kéo dai than va sy ting lruomg cla cdy Rehmannia
glutinosa, khéi lugng woi va téc 4o quang hop cua
céy ciing thap hon so v6i diéu kién chiéu sang LED
xanh. Viéc l4 cia cdy con dia lan dugc ti sinh duéi
LED d6 kéo dii hon hin so véi dudi diéu kién
chiéu sang khic nhau ftromg nghién ciru cua
Hoenecke ef al., (1992) dé dang dugc gia thich do
tdc dung cua 4nh sdng 46 trong sy kéo dai té bio
thyc vit, trong d6 c6 (& bao thin va 1, nhu trén déi
tugng cle va ca chua (Mortensen, Stromme, 1987).
Trong khi d6, thinh phin 4nh séng xanh chiém wu
thé lat trc ché su kéo dai ta nhung lai m& rong lé
theo chiéu ngang Dicu ndy tuong tw nhur sy tre ché
kéo dai truc ha di€p & cay dlep cd (Volmaro et al.,

1998) hay su gidm chiéu cao déng ké cua
Antirrhinum (Kbattak ef al, 2005). Diéu ndy dugc
giai thich lhong qua tic dong cia énh sang xanh 1én
su thay déi ndn, 46 hormone n1 sinh, dan dén sy
mét cin bing nong d cda cdc chit ndi sinh nay
trong thyc vét (Volmaro ef al , 1998).

Pi cé nhiéu nghién ciru vé anh huong clia LED
1én su sinh truomg cua chdi, su kéo dar dét than, tde
a6 quang hop va dic diém khv khowg ca cdy cic m
vitro (Kim et al., 200-) ciing nhu sir phat sinh hinh
thai cua chéi cic m vitro (Kun et al., 2008). S\J
t4i sinh chéi n'\JC tiép tir cac méu cAy 14 va gian tiép
tr 16p méng té bao than cit doc cia cly cic
(Chrysanthemum morifolium Ramat. cv. “Jimba')
dat ot nhét & 70% LED do va 30% LED xanh (Nam
et al.,, 2012). Duong Tin Nhyt, Nguyén B4 Nam
(2009) da cho thdy & diéu kién chiéu sang 90% LED
d6 va 10% LED xanh ¢6 anh huong tét 1én sy sinh
truomg va phat trién cia cdy hoa cic
(Chrysanthemum morifolum cv. “Nut"). Trong
nghién ciru nay cia ching t6i, su két hgp 50% LED
dd va 50% LED xanh thich hop cho nhan chéi va sy
két hop 70% LED dd va 30% LED xanh thich hgp
cho su sinh truémg va phat trién cua cdy cuc. Két qui
niy c6 sy khdc bigt vér nghién ciru cia Duong Tén
Nhyt, Nguyén B4 Nam (2009); Nguyen Ba Nam er
al., (2012) cé thé 13 do sy khic nhau vé gibng cay
cic va nguon vat ligu nudi cay ban déu.
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Cac nguon miu khéc nhau va cic dé1 tugng thye
vat khac nhau thi cin ¢6 diéu kign chiéu sang khac
nhau. Trén dé1 tugng lan hai thi ty 1§ 80% LED do
va 20% LED xanh thich hgp cho su sinh truong va
phat trién cla choi (Nhut, 2002; Tanaka, Sakanishi
1980). Trong khi d6 sy sinh truéng va phat trién cua
cay dau tay dat 1t nhit & 70% LED do va 30% LED
xanh (Nhut er al., 2003). Nhimg tac gid trén déu cho
ring su kéw hop gita LED do va LED xanh cho két
qua sinh truomg va phat trién 10t doi vai héu hét tat
ca céc loai cdy trong (thong thuong ty 1¢ LED dé
nhigu hon LED xanh). Anh sang do ¢6 b6 sung 4nh
sang xanh v6i mot ty I¢ thich hop ¢é tac dung thic
day 10t nhat su sinh trucng o nhicu doi tugng nhu
khoai tdy, cd chua, dau tdy, chudi, Eucalyptus
citriodora.  Phalaenopsis.  Spathiphylhum — (Nhut,
2002). Khi sir dung dnh sang d6 ma khong b sung
anh sdng xanh, cay con tai sinh thudng co biéu hign
that thirong nhur: khi khu bat thusng, xudt hién (hiy
tinh thé (Nhut, 2002).

Sy tang truémg 14, ham lugng chlorophyl] cla
chdi chiu dnh hugng cia buc xa dén LED. Anh sang
d6 thiic ddy sy tang truong la nhumg lam giam hrgng
chlorophy!l, chlorophyll lai dugc phyc hoi dudi 4nh
sang xanh (Tanaka er al , 1998). Anh sdng xanh c6
vai tro quan trong trong sinh tng hop chorophyll,
mo khi khdng, tong hop cac enzyme, thai ky chin
cla chloroplast va quang hgp (Tibbitts e al,, 1983).
LED d6 va LED xanh di dugc sir dung de nghién
clu trong nhiéu khia canh cia quang sinh hoc nhu la
sy tong hop chlorophyll (Tripathy, Brown, 1995),
quang hop (Tennessen et al., 1994). Theo nghién ciru
cia Duong Tan Nhyt (2011) cho thiy dué LED dé
thi ham lugng chlorophyll trong 14 cua cdy con giam
di. Senger (1982) da nhin manh vai trd cua dnh sdng
xanh Ién sy phat nén cha chlorophyll, sy hinh thanh
chlorophyll va sy m& khi khau.

Su sinh truémg va phat trién cia thye vit c6 thé
duge thic ddy bing cich gia tang téc do quang hop
dudi viing quang phd la dinh hip thu cua cc sic 6
quang hop, viing quang phd nay thudmg & giao thoa
gitra hai loai LED xanh (450 nm) va LED d6 (660
nm). LED xanh va LED d6 phéi hep tao ra buéc
s6ng ¢ ngudng phd hop cho qué trinh hap thu ning
lugng thong qua chlorophyll a va b nén da lam ting
10¢ g quang hop cho thyc vat (McCree, 1972). Ding
el al, (20[0) cling cho thiy két Qua tuong ty khi
nudi cdy in vitro cdy hoa miu don (Paeoma
suffruticosa cv. ‘Wu Long Peng Sheng’), bam luong
chlorophy]l a vh b tang khi ty 1& LED d6 tang tir O
dén 80% va dat cao nhat & LED do va LED xanh
theo céc ty 1¢ 60R:40B, 70R:30B, 80R:20B.
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Trong nghién clru cua ching téi, ham lugng
ch]orophyll duéi LED do lhap hon so vdi dén huynh
quang va cac dicu Kign chiéu sing két hop gira LED
do6 va LED xanh theo cic ty 1¢ khac nhau nhr: 40:60,
50:50, 60:40, 70:30, 8020 va 90:10. Sy ket hep giira
70% LED d6 va 30% LED xanh cho lhay ham lugng
chlorophyl! a va b 1a cao nhat va gidm dan khi tang ty
1¢ LED do va giam ty 1¢ LED xanh va gidm manh & ty
1¢ 90% LED d6 va 10% LED xanh. Dicu nay c6 thé
giai thich 1a do LED xanh duong nhu c6 lién h¢ voi h¢
thong phytochrome hoac théng qua mét thy quan énh
sang xanh gdy ra cic phan (ng cua thuc vit (Gaba,
Black, 1987). Cac phytochrome nay klem SOAL sur
phién ma cva mjt sé gene bao gom tieu phin nhé cia
rubisco, protein gin két chlorophyll a hogc b (Duong
Tdn Nhyt, 2011). LED vang cho h¢ s6 nhan chéi cao
hon nhung lai trc ché sy sinh trudng ciia chdi hon so
véi LED d6. Trong khi d6 LED xanh 4 céy lai thic
diy sy sinh truong cia cdy clc nudi cly mn vino
(Miler, ZalewSka, 2006). LED xanh ld cay c6 tac
déng tich cye 1én s sinh trrdmg va phét trién cia cly
v6i khoi lugng tuoi va khéi lugng kho cao hon so voi
LED do. Tuy nhién, ham lugng chlorophyll a va b ¢
har diéu kién chiéu sang nay lai twong déi thip so véi
cac dibu kién chiéu séng khac. Biéu ndy c6 thé 1a do
budc séng cua LED vang va LED xanh 14 cay khong
phi hop véi ving quang phd hdp thy cyc dai cua
chlorophyll a (662 nm) va chlorophyll b (645 nm)
(Llchlenlaler Wellbum, 1985) Duéi diéu kién LED
tedng thi sy sinh truémg va phat trién ciing nhu ham
lugng chlorophyll 4 thap kon; nguyén nhan c6 thé la
do su thay doi quang hda trong méi trudmg nudi cy
hon 1a do chirc nang cam quang cua md thuc vit
(Hangarter, Stasinopoulos, 1991).

Grimstad (1991) da so sanh hiéu qua tuong déi
cua 6 loai dén huynh quang khic nhau 1én sy tang
trugng va phat trién cia ciy Rau Diép trong phbng
nudi cay thi thiy ring cé su khac biét ding ke ve
khéi luong khd, sir 1a0 14. Tuy nhién, trong nha kinh
thi sy khdc biét nay khong ding ké va hiu nhu
khong 6 sy khac bigt vé sy phat trién cva cay lrong,
khoi lugng khé cao nhét lién quan t6i cac nguon dén
phat ra nhwu anh séng xanh, d6 ciing nhu 46 xa. Céc
ciy trong dudi cac dén nay ¢6 ham lugng
chlorophyll trong 14 cao. Cic két qua nghién cira cua
Miyashita er al., (1994) vé anh hudng cia anh séng
d6 1én sy ting trudng vi phét sinh hinh théi cua ciy
con khoai tdy ciing nhu anh huong cua ty 1§ cuémg
d6 dnh séng do/cudmg dd photon quang hop cho thy
LED do c6 thé sir dung dé kiém soat su phél sinh
hinh thai cay con trong vi nhan gibng. Chidu cao
chdi va ham lugng chlorophyll & ciy con ting khi
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tang dong photon dé trong khi khong cé sur khac biét
dang ké vé khi lugng khé va dién tich 14,

Nhitng nghién ciru truée day da co ging tim ra
moi quan hé gilva y 1€ LED xanh va LED do cho sy
sinh trudng, phdt trién vA téng hop chlorophyll &
thyc véit nhung van chua xac dinh 18 rang moi hién
hé cla 2 loar anh séng nay.

KET LUAN

Chit lugng 4nh sing anh huéng dén qua trinh
nhin choi cing nhu sy sinh tnugng, phat trién va
ham luong chlorophyll a va b cia cdy cic nuéds chy
in vitro. Két qua nghién ctru ndy cho thay LED do va
LED xanh két hop theo ty I¢ 50:50 la thich hop cho
su nhan choi. Trong khi d6, sy két hop gitra LED do
va LED xanh theo ty 1€ 70:30 la thich hop cho quad
winh sinh (ruong, phét trién vid ham lugng
chlorophyll a va b cia ciy cuc nudi chy i virro.

Loi cdm on: Cdc tdc gid xin chan thanh cam on
Quj phdt trién Khoa hoc Cong nghé Quéc_gia
(Nafosted, md s dé 1ai. 106.16-2012 32) da hé irg
kinh phi thiec hién dé tén nay.
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CHLOROPHYLL CONTENTS OF

CHRYSANTHEMUM (C. MORIFOLIUM RAMAT. CV. “JIMBA”) SHOOTS CULTURED
IN /N VITRO UNDER LIGHT-EMITTING DIODE

Nguyen Thanh Sang', [\gu?en Ba Nam'. Hoang Thanh Tung', Nguyen Phuc Huy', Nguyen Thi Kim

Loan', Nguyen Ngoc Thao
Ket’, Duong Tan Nhut"*

Vu Duc Trung', Nguyen Van An’, Tran Thi Minh Loan’, Nguyen Var

"Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
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SUMMARY

Tn this study, the effects of different light conditions oo the shoot multiplication; the growth and

development as well as the contents of chlorophyll a and b of Chrysanthemum cultured in vitro were
investigated. Chrysanthenum shools were cultured under different light conditions, specifically red LED, blue
LED, yellow LED, green LED, white LED, red and bluc LED in combination (R.B = 10:90, 20-80, 30-70,
40:60, 50:50, 60 40, 70:30, 80:20, 90:10, respectively) Aftes 4 weeks of culture, the results indicated the best
tight condition for shoot multiplication 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
d|fTerenl light conditions. The highest contents of chlorophyll a (29.20 pg/cm?) and chlorophyll b (14.57
pg/cm’) were obtained under 70% red LED and 30% blue LED. Thus, the best shoot multiplication was

“Author for correspondence: Tel: +84-63-3831056; Fax: +84-63-3831028; E-mail: duongtannhut@gmail.com
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obtained under 50% red LED plus 50% blue LED; however, e combination of 70% red LED and 30% biue

LED were optimal for the growth and devclopment as well as the contents of chiorophyll a and b of
Chrysanthemum.

phyll b. chr h growth, LED
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