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TOM TAT

Tac dong cua cuong do va sy thay dbi giai doan chiéu sang khac nhau giita LED d6 va LED xanh dén qua
trinh sinh truong, phat trién va tong hop chlorophyll a va b cua cdy Cic in vitro da dugc trinh bay trong nghlen
clru ndy. Cac chdi dinh Cuc duge nudi cdy dudi cac cuong do chiéu sang bao gom 30, 45 va 60 pmol.m™s™ &
didu kién chiéu sang két hop gitta 70% LED d6 véi 30% LED xanh; sy thay ddi giai doan chiéu sang gitta LED
do6 va LED xanh theo thoi gian nhu: tudn d4u LED d6, tudn sau LED xanh va nguoc lai; 2 tudn diu LED d(), 2
tuin sau LED xanh va ngugc lai. Két qua thu dugc sau 6 tudn nudi cdy cho thy, cudng 6 60 pmol.m™2.s" ¢6
anh hudng t6t 1én qua trinh sinh tmong va phat trién cta cdy Cuc; tuy nhi€n, ham luong chlorophyll a va b dat
cao nhét & cuong do 45 pmol. m~2s”. Cac miu nudi cay sinh truong va phat trién t6t nhat dudi giai doan chiéu
sang thay di hang tuin gitta LED xanh va LED d6 (tudn ddu chiéu sang LED xanh, tuin sau chiéu sang LED
do). Nhu vy, ket qua tir nghién ctru cho théy cuong d6 60 umol.m™.s™ va sy thay ddi giai doan chiéu sang
hang tudn voi tudn diu LED Xanh tudn sau LED d6 c6 anh huong t6t 1én qua trinh sinh truong va phat trién
clia cdy Cic in vitro. Ti 1& sng sot, sy sinh trudng va phat trién ciia cdy Cuc dudi didu kién chiéu sang

70R:30B va 50R:50B la t6t hon nhimg cdy & diéu kién chiéu sang dén huynh quang sau 4 tudn & vuon wom.

Tir khéa: cdy Ciic, chlorophyll a, chlorophyll b, ciong dg, giai doan chiéu sang, LED

MG PAU

Cic 1a loai hoa gin lién véi van hoa phuong
bong va phuong Tay, c6 gia tri kinh té cao, Khong
chi da dang vé mau sac, hinh dang ma con dé nhén
gidng, co thé didu khién su ra hoa theo y mudn va
hoa ¢6 dd bén lau. Cuc rat thich hop va thuc sy
dang dugc wa chugng nhu mot loai cdy canh co gia
tri ca vé vat chét 13n tinh than nhu dung lam hoa
trang tri mang dén canh quan dep mét, d& chiu,
dung trong 4m thuc nhu tra hoa Cuc, vi thudc,
nguyén liéu pha ché thubc trr sau (Pong, Loc,
2003). Hién nay, Cuc da dugc nghién ctru nhiéu
nhim cai tién chit luong cdy Cuc, lam cho Cuc
ngdy mot da dang vé mau sic va hinh dang, ciing
nhu ting kha ning chdng chiu ndm bénh va thich
nghi tot voi moi truong. Nhan gidng cdy hoa Cuc
bang nudi cdy mo té bao thuc vat 1a bién phap pho
bién nhat Tuy nhién, hau hét cac phong nudi cay
mo té bao thuc vat déu sir dung ngudn chiéu sang 1a
den huynh quang, khong nhiing phat ra nhitng budc

song khong can thiét cho su sinh trudng cua thyc
vat, tudi tho thdp, phat nhiét va tiéu ton nhiéu dién
ning nén chi phi san xuit ting cao (Kim et al.,
2004). Vi vay, anh sang don sic LED la mot nguén
ning lugng day hia hen cho céc phong nudi cdy
mo. Viéc sir dung di-6t phat quang nhu mot ngudn
birc xa cho thuc vat dugce dac biét chu trong trong
nhitng nim gan ddy do tiém ning cia nd trong g
dung thuong mai rat 1on. Hé théng buc xa LED c¢6
mot sb wu diém vuot troi so voi nhitng hé thdng
chiéu sang hién dang dwogc sir dung rong rii trong
nudi ciy mé (Nhut, 2002). Su phat sang cuc dai cta
LED d6 va xanh v6i d6 dai song thich hop tao hiéu
qua quang hop t01 da (McCree 1972) LED 1la
nguon sang c6 tudi tho dai, d& thay déi do d6 gop
phan giam chi phi dién ning. LED sinh nhiét it do
d6 giam thiéu nhu cdu st dung hé théng lam lanh
trong viéc tao diéu kién thuan lgi cho nhan giéng
vo tinh thuong mai véi chi phi hiéu qua.

Nhiéu cong trinh nghién ctru vé vai tro cua
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anh sang don sic (LED) ddi voi cay Cuc di chi ra
rﬁng anh sang LED thich hgp cho sinh trudng va phat
trién cia ~cdy hon la anh sang huynh quang nhu anh
huéng dén sy sinh truong cua chdi, su kéo dai dbt
than, toc d6 quang hop, dic diém khi khong cua cay
Cuc in vitro (Kim et al., 2004; Nhut, Nam, 2009), su
phét sinh hinh thai cta chdi Cic in vitro (Nam e al.,
2012), sinh truong va phat trién (Kurilcik e al., 2008;
Heo et al., 2010). Tuy nhién, cic nghién ctru trén cay
Cuc dudi tic dong cua anh sang LED chi dugc tién
hanh riéng 1é & mot s6 ty 1& nhét dinh hodc & mot s6
giai doan nhit dinh, hdu nhu c6 rét it nghién ctru vé
anh huong ctia cuong do va thay doi thoi gian chiéu
sang gitta LED d6 va LED xanh dén qua trinh sinh
treong va phét trién ciing nhu sy thay d6i ham lugng
chlorophyll a va b. Vi vdy, ching t6i tién hanh nghién
ctru: “Anh huong cua cudong d6 va sy thay doi giai
doan chiéu sang gitta LED d6 va LED xanh Ién qua
trinh sinh truong va phat trién cua cay Cic
(Chrysanthemum morifolium Ramat. cv. “Jimba”) in
Vitro”.

VAT LIEU VA PHUONG PHAP

Nguon mau

Nguél} mau st dung trong nghién ciru nay la
nhitng choi dinh Cuac (Chrysanthemum morifolium
Ramat. Cv. “Jimba”) in vitro cao khoang 2,5 cm. Tat
ca cac nguén mau hién c6 tai Phong Sinh hoc phan
tor va Chon tao giong cdy trong (Vién Nghién ctu
Khoa hoc Tay Nguyén).

Mai trudng nudi ciy

Moi truong duoc sir dung trong cdc thi nghiém
la moi truong MS (Murashige, Skoog, 1962) c6 bd
sung 30 g/l sucrose va 8 g/l agar (Smaranda, 2005).
Tat ca moi truong dugc dieu chinh vé pH 5,8 trude
khi hdp khur tring bang autoclave ¢ 121°C, 1 atm
trong thoi gian 20 phut.

Piéu kién nudi ciy
Diéu ki¢n in vitro

Céc mau dugc nudi trén cdc moi trudng va dat
trong dieu kién phong nuéi ¢ diéu kién nhiét do 25 +
2°C, d9 am 55 - 60%, quang ky 16 gio/ngdy, cudng
d6 chiéu sang 40 - 45 pmol.m™s™ (ngoai trir thi
nghiém khao sat cuong d anh sang LED).

Diéu kién vieon wom

Céc thi nghiém ¢ vuon wom dugc tién hanh &
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didu kién nhiét d6 khoang 20 - 25°C, d6 am trung
binh khoang 70 - 85% va sir dung anh sang ty nhién.

Hgé thong nguon chiéu sang

Hé théng chiéu sang bao gdm: LED xanh (B)
(450 - 500 nm), LED d6 (R) (610 - 760 nm) va LED
d6 két hop véi LED xanh theo cac ty 1& 50:50 va
70:30, den huynh quang (FL).

B® tri thi nghiém

Khdo sdt anh hwong cia cwong dp anh sing LED
Ién qud trinh sinh trwéong va phat trién ciia cdy Cuc
in vitro

Céc chdi dinh cao khoang 2,5 cm dugc cdy trong
binh thuy tinh (250 ml) c¢6 chta 40 ml mo6i trudng
MS c6 bd sung 30 g/l sucrose va 8 g/l agar; sau do,
cac binh nay dugc dat dudi cac cuong do anh sang
30, 45 va 60 pmol.m™.s™ (cudng d6 anh sang dugc
didu chinh bang khoing cach tir dén dén méu cdy,
twong ung véi khoang cach 20 cm, 15 cm va 10 cm;
cuong do nay duge do bing may LI-250A Lighting
meter (LICOR Biosciences UK Ltd.)) & diéu kién
chiéu sang (70% LED do két hop véi 30% LED
xanh) t6t nhit dén qua trinh sinh truong va phat trién
cua cay Cuc in vitro (Sang et al., 2014). Cac cuong
d6 chiéu sang trén la cuong do tong thé cua 70%
LED d6 két hop voi 30% LED xanh. Mdi nghiém
thirc cay 30 binh, mdi binh cdy 3 miu. Sau 6 tudn
nudi cdy, ghi nhan cac chi tiéu: chiéu cao cdy (cm),
s6 la/cay, chidu dai 14 (cm), chidu rong 14 (cm), khoi
luong twoi (g), khdi lugng kho (mg), ham lugng
chlorophyll a va b (ug/g).

Khdo sdt anh hwéng ciia giai doan chiéu sing khdc
nhau cia anh sing LED d6 va LED xanh lén qud
trinh sinh truwéng va phat trién ciia cdy Ciic in vitro

Céc chdi dinh cao khoang 2,5 cm dugc cy trong
binh thuy tinh (250 ml) c¢6 chta 40 ml mo6i truong
MS ¢6 bd sung 30 g/l sucrose va 8 g/l agar; sau do,
cac binh nay dugc dit dudi cac diéu kién chiéu sing
khéac nhau nhu FL, 50R:50B, sy thay dbi giai doan
giita 1 tudn diu LED xanh, 1 tuan sau LED do (B1)
va nguoc lai (R1), 2 tudn diu LED xanh, 2 tudn sau
LED d6 (B2) va ngugc lai (R2). Mdi nghiém thirc
céy 30 binh, mdi binh cdy 3 miu. Sau 6 tuan nudi
céy, ghi nhan céc chi tiéu: chiéu cao cdy (cm), s6
la/cay, chidu dai 14 (cm), chiéu rong 14 (cm), sb 18,
chidu dai r& (cm), khéi lugng twoi (g), khdi luong
khé (mg), ham lugng chlorophyll a va b (ug/g).
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Khdo sdt anh hwong ciia diéu kién chiéu sang den
sw sinh trwong va phdt trién ciia cdy cuc ¢ diéu
kién vwon wom

Céc cdy Cuc thu nhan tir nudi cdy chdi Cic (3
cm) dudi diéu kién chiéu sang khac nhau (dén huynh
quang, 70R:30B va 50R:50B (thu nhén & thi nghiém
khao sat anh huong cta giai doan chiéu sang khac
nhau cua anh sang LED d6 va LED xanh) sau 6 tudn
nudi cy trén moi trudng MS b sung 30 g/l sucrose,
8 g/l agar; sau do, dugc rira sach agar, trong theo
tung 16 riéng 1€ vao cac chau nhya nho c6 duong
kinh 4,5 cm, cao 7,5 cm c6 chira gia thé dat tron xo
dira theo ty 1& 50:50. Trong tuan dau tudi phun
swong 2 lan/ngdy, sau d6 tudi 1 1an/ngay. Sau 4 tuan,
ghi nhén cac chi tiéu: ty 1¢ séng sot (%), chidu cao
cay (cm), chiéu da1 14 (cm), chiéu rong 14 (cm), 56
r&/cay, chidu dai r& (cm), kh01 luong tuoi (g), khéi
luong khé (mg) va chi s6 SPAD (do biang may
SPAD - 502 ctia Nhat Ban).

Xéac dinh ham lwgng chlorophyll

Ham lugng chlorophyll a va b dugc danh gia
bang phuong phap phan tich quang phd hip phu cia
dich chiét 14 trong dung dich acetone. 1 g 1a Cuc
(khdi luong twoi) duoc cho vao binh thuy tinh kin
chira 50 ml acetone va dat & diéu kién t6i trong vong
24 gid d& dung dich chiét hoan toan luwgng
chlorophyll trong méu trudce khi phan tich quang phd
hap phu bing may do quang phd UV - 2900 (Hitachi,
Nhat Ban). D6 hip phu (OD) dugc do & budc song
662 va 645 nm. Ham lugng chlorophyll a va b dugc
tinh theo cong thirc (Lichtentaler, Wellburn, 1985):

Chlorophyll a = 11,75%Ager — 2,35% Agss
Chlorophyll b = 18,61*Agss — 3,96* Assz
B® tri thi nghiém va xir Iy s6 ligu
. Thi nghiém du,qc bé tri hoan toan nge:lu nhién voi 3
lan 1dp lai. Cac soO liéu dugc xir 1y bang phan mém

Microsoft Excel® 2013 va phan mém SPSS 16.0 theo
Duncan’s test & mirc P = 0,05 (Duncan, 1995).

KET QUA VA THAO LUAN

Anh huéng ciia cwong dp Gnh sing LED lén qud
trinh sinh trudng va phdt trién ciia cdy cuc in vitro

Sau 6 tudn nudi cdy, két qua thu dugc cho thiy
cuong do anh sang khac nhau & cing mét didu kién
chiéu sang anh huong khéng gidng nhau 1én qua
trinh sinh truong va phat trién cua cay Cuc in vitro
thé hién & bang 1, hinh 1 va 2.

Cuong do anh sang LED 30 pmol. mZs’' co anh
huéng thip dén qué trinh sinh trudng va phat tr1en
cua cdy Cuc nudi cay in vztro v6i cac chi t1eu ve
chiéu cao chdi (6,57 cm), sb 1a (10,67 1a), sb ré
(10,67 r&), chiéu dai r& (1,57 cm), khéi luong tuoi
(0,83 g) (Bang 1); cdy phat trién yéu, than manh va
la ¢c6 mau xanh nhat hon so vdi cac cuong do con
lai (Hinh 2). Cudng do chiéu sang ting c6 anh
huéng rd rét dén qua trinh sinh trudng va phat trién
clia cdy Cic, cac chi tiéu thu dwgc ting dan khi
tang cuong do chiéu sang. Pic biét, & cuong do 60
umol.m™.s" ¢o anh huong tét 1én qua trinh sinh
truong va phat trién cua cdy Cuc véi chidu cao
(7,73 cm), s6 14 (13,67 1), sb & (17,33 &), chiéu
dai & (2,63 cm), khéi lugng tuoi (1,43 g), khéi
lwong khé (105,07 mg) 1 cao nhat (Bang 1). Chiéu
dai va chiéu rong 14 ciing 1a chi tiéu quan trong dé
danh gia kha nang sinh truong cua thuc vat, tuy co
su khac nhau gitra cdc nghiém thirc nhung khong c6
¥ nghia vé mat thong ké. Tuy céc chi tiéu ve smh
truong va phat trién cua cac cdy khi nudi cdy &
cudng d6 chiéu sang 45 pmol.m™.s” thdp hon so
v6i cudng do chiéu sang 60 pmol.m™.s™ nhung lai
cho ham lugng chlorophyll a (29,03 pg/g) va
chlorophyll b (14,51 pg/g) la cao nhéat (Hinh 1).
Nhu vay, qua két qua thu dugc cho thdy, diéu kién
chiéu sang két hop giita LED dé véi LED xanh theo
ty 1& 70:30 & cudng d6 anh sang 60 pmol.m™=.s™ 1a
thich hop cho qua trinh sinh truéng va phat trién
cua cay Clc in vitro.

Bang 1. Anh hwéng clia cwdng do anh sang LED Ién qua trinh sinh trwdng va phat trién ctia cay Cuc in vitro.

Cworng dd Chiducao Sb Chieu  Chieu £ Chieu  ypsilwong KPOI
(umol.m?2s™) cay (cm) la/cay dai la réng la Sore dai re twoi (g) lwong
e (cm) (cm) (cm) kho (mg)
30 6,57¢c* 10,67b 1,63b 1,47b 10,67c 1,57¢ 0,83c 73,57b
45 7,23b 12,67a 1,67ab 1,57ab 14,67b 2,10b 1,27b 86,27b
60 7,73a 13,67a 1,77a 1,63a 17,33a 2,63a 1,43a 105,07a

Ghi chu: * Nhirng chiv cai khac nhau (a, b, c...) dwoc néu trong cac cot biéu dién sw khac nhau cé y nghia véi p = 0,05

trong Duncan'’s test.
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Hinh 1. Anh hwéng clia cwéng do anh sang LED I&n ham lwong chlorophyll clia cay Cuc in vitro.

Hinh 2. Anh hwéng clia cuwdng do anh sang LED I1&n qua trinh sinh trwdng va phat trién cla cay Cuc in vitro. a, b, ¢c: cwdng

d6 chiéu sang lan lwot 1a 30, 45, 60 pmol.m™.s™.

Chat luong cy gidng in vitro khong nhing chiu
anh huong cuia loai, ty 1€ anh sang (Kim et al., 2004)
ma con chiu anh huéng nhiéu ciia cudng do chiéu
sang (Jeon et al., 2005; Ali et al., 2005). Cuong do
anh sang diéu hoa kich ¢ 14 va than ciing nhu con
duong phat sinh hinh thai cia ching cling nhu su
hinh thanh sic t§ cta cdy con in vitro. Chung ting
theo cuong d6 chiéu sang va hién twong bdo hoa anh
sang xuat hién sau khi cudong do chiéu sang dat dén
diém bio hoa anh sang, khac nhau tir loai nay dén
loai khac (Zhong et al., 1991). Chét lugng anh sang
¢6 anh huong dang ké 1én sy phat trién, phat sinh
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hinh thai cta cay in vitro (Morgan, Smith, 1981). Su
chiéu sang v6i cuong d6 anh sang va chit luong phd
anh sang khac nhau c6 tac dong dang ké 1én sy sinh
trudng cua mod seo cua Cistanche deserticola va su
sinh tong hop phenylethanoid glycosides (Ouyang et
al., 2003).

Trong thi nghiém nay, két qua cho thiy rang khi
tang cuong do anh sang thi sy sinh truong cua cay
Clc in vitro ciing ting theo. Két qua thi nghiém
trong duong voi két qua cia Lee va cong su (2007)
trén ddi twong Sam An Do in vitro (Withania
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Somnifera (L.) Dunal.), khi tdng cuong d¢ anh sang
tir 15 pmol.m™.s" 1én 60 pmol.m™.s™' ciing lam gia
tang chiéu cao, chiéu dai r&, sé r&, sé 14, khéi lugng
tuoi va khéi lugng khé va ham lugng chlorophyll
ctia chdi, va giam dan & cuong d6 90 pmol.m™s"
Nhut va cong su (2005) di bao céo rang diéu kién
chiéu sang 90% LED d6 két hop véi 10% LED
xanh & cudng do 60 pmol.m™.s™ thich hop cho su
sinh truong va phat trién cua cdy Lan ¥ voi cac chi
tiéu nhu chidu cao cdy, chidu dai ré va khdi lwong
twoi cao hon so vdi cac cay sinh trudng va phat
trién dudi cudong do 45 pmol.m™.s™ va 75 pmol.m™
s, Nhut va cong sy (2003) chi ra rang Dau tay
dugc nudi cay dudi diéu kién chiéu sang 90% LED
d6 két hop voi 10% LED xanh & cuong do chiéu
sang 60 pmol.m™.s”' s& sinh truéng va phat trién tbt
hon so v6i cudng d6 45 pmol.m™.s™ va 75 pmol.m"
*s'. Cudng d6 anh sing co quan hé mat thiét toi
qua trinh quang hgp cua cay, khi cuong d¢ anh
sang tang kha nang quang hop cua cdy ciling tang
theo (Long et al., 1994). Tuy vay, cuong d quang
hop ciing bi gi¢i han boi ndng d6 CO, va qué trinh
di dudng cua cdy trong moi truong in vitro co sy co
mat cua duong. Trong thi nghiém cta chiing to6i &
nghiém thic 60 pmol.m™.s™' ciing cho thdy ring
ham lugng chlorophyll a va b bi gidm, nguyén nhéan
¢6 thé 1a do cudng do quang hop dat qua muc bio
hoa hodc 1a bién phap bao vé ctia cdy trong khi hap
thu 4nh sang qua muc (Demmig-Adams, Adams III,
1992).

Anh hwéng ciia giai dogn chiéu sing khdic nhau
cia anh sing LED dé va LED xanh lén qud trinh
sinh trudng va phat trién ciua cdy ciic in vitro

Sy thay dbi cac giai doan chiéu sang khac nhau
gitta LED d6 va LED xanh c6 anh huong khac nhau

dén qua trinh sinh truong va phat trién cta cdy Cuac
sau 6 tuan nudi cdy vé cac chi tiéu nhu chiéu cao, so
14, chiéu dai 14, chiéu rong 1a, s6 18, chiéu dai ré,
khdi lugng twoi va khdi lugng khé (Bang 2, Hinh 3
va 4).

Két qua thu duge cho thiy, cac mau nudi ciy
lién tuc dudi cac giai doan chiéu sang khac nhau cho
céc chi tiéu vé chiéu rong 14, s6 ré, chiéu dai ré tuy
¢ sy khac nhau nhung khong c6 y nghia vé mit
thong ké. Tuy nhién, cic mau nudi cay dudi giai
doan chiéu sing thay dbi hang tuan giira LED xanh
va LED d6 (tun dau chiéu sang LED xanh, tudn sau
chiéu sang LED d6) cho két qua tét nhit 1én qua
trinh sinh truong va phat trién cua cdy Cic véi cac
chi tiéu vé s 14 (12,33 14), chidu dai 14 (1,53 cm),
khéi lugng twoi (0,74 g), khoi lugng kho (53,67 mg)
cao nhat s0 v&i cac nghiém thirc con lai. Chi ti€u thu
dugc vé sinh truong va phat trién ciing thay ddi theo
giai doan chiéu sang nhu chiéu cao cay dat gia tri
cao dbi voi cac nghiém thirc ¢6 thoi gian nubi chy
dudi giai doan chiéu sang véi anh sing LED do
nhiéu hon va cao nhét 1a & diéu kién chiéu sang thay
dbi gitta hai tudn dau l1a LED d6 va 2 tuln sau la
LED xanh (7,10 cm); tuy nhién, cdy phat trién véi
hinh dang manh, bi vong va yéu, hinh dang 14 nho va
khong dong déu. Piéu kién chiéu sang dén huynh
quang tac dong dén qua trinh sinh truong va phat
trién cua cay Cuc thap hon céc diéu kién khac nhung
ham lugng chlorophyll a (20,36 pg/g) va chlorophyll
b (10,50 pg/g) ¢ nghiém thic nay lai dat gia tri cao
nhéit (Hinh 3).

Qua s6 liéu thu dugc & bang 2 cho thiy, giai
doan chiéu sang thay d6i 1 tuan dau LED xanh va 1
tudn sau LED d6 thich hgp cho qua trinh sinh truéng
va phat trién cta cay Cuc in vitro.

Bang 2. Anh huéng cia giai doan chiéu sang khac nhau ctia anh sang LED dé va LED xanh 1&n qué trinh sinh trwéng va

phat trién ctia cay Cuc in vitro.

Didu s o . Khéi
A Ch A Khai |
kién Chiducao s, .  Chieu eu s Chidu dai OHIONg  yong
£ - Sélalcay daila rong la Séré % twoi "
chiéu cay (cm) (cm) ré (cm) kho
FL 4,27d* 7,77cd 1,30b 1,13bc 8,67c 2,17a 0,62b 40,67b
50R:50B 5,47c 9,33b 1,47a 1,27ab 11,67a 1,83b 0,63b 42,67b
B1 6,13b 12,33a 1,53a 1,37a 12,00a 1,83b 0,74a 53,67a
R1 6,77a 9,77b 1,23b 1,07¢c 11,67a 2,07ab 0,64b 41,67b
B2 6,90a 8,67bc 1,03c 0,87d 10,67ab 1,97ab 0,49c 32,67c
R2 7,10a 7,33d 0,83d 0,73d 9,67bc 1,97ab 0,47c 31,67c

Ghi chu: *Nhirng chi¥ cai khac nhau (a, b, c...
Duncan’s test.

) dwoc néu trong céc cot biéu dién sw khac nhau ¢é ¥ nghta véi p = 0,05 trong
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Hinh 3. Anh huwéng clia giai doan chiéu sang khac nhau clia anh sang LED dd va LED xanh I&n ham lwong chloropyll ctia

cay Cuc in vitro.

Hinh 4. Anh hwédng cla giai doan chiéu sang khac nhau cua anh sang LED dé va LED xanh Ién qua trinh sinh truéng va
phat trién cta cay Cuc in vitro. a: FL, b: 50R:50B, c: thay di 1 tu&n xanh va 1 tuan do, d: thay ddi 1 tuan d6 va 1 tudn xanh,
e: thay d6i 2 tuan xanh va 2 tuan dé, f: thay dbi 2 tudn dd va 2 tuan xanh.

Anh sang 1a yéu t6 quan trong trong qué trinh
sinh truong va phat trién cia thyc vat. Thuc vat
khong chi phan ng v6i cuong do anh sang ma con
phu thudc vao chét lwong va mau séc cua anh sang
thong qua cic quang thu thé hoat dong dudi cac
ving quang phd dic trung (Zhang, Folta, 2012; Liu,
2012). Sy sinh truong va phat trién cia thyuc vat co
thé dwoc thuc diy bang cach gia tang tbc do quang
hop dudi ving quang pho 1a dinh hip thu cia cac sic
t6 quang hop, ving quang phd nay thuong 13 giao
thoa gitra hai loai LED xanh (450 nm) va LED dé
(660 nm). LED xanh va LED do phdi hop tao ra
bude séng c6 ngudng pht hop cho qua trinh hép thu
nang luong thong qua chlorophyll a va b nén da lam
tang toc d6 quang hop cho thyc vat (McCree, 1972).

300

Su tang truong 14, ham lugng chlorophyll ciia chdi
chiu anh hudng cua birc xa dén LED. Anh séng LED
do thuc diy su ting truong 14 nhung lam giam lugng
chlorophyll, chlorophyll lai dugc phuc hdi dudi anh
sang LED xanh (Tanaka et al., 1998). Anh siang LED
xanh c6 vai trd quan trong trong sinh tong hop
chorophyll, m¢ khi khéng, téng hop cic enzyme,
thoi ky chin cua chloroplast va quang hgp (Tibbitts
et al., 1983). LED d6 va LED xanh da duoc st dung
dé nghién ctru trong nhiéu khia canh cta quang sinh
hoc nhu 1a sy tong hop chlorophyll (Tripathy,
Brown, 1995), quang hgp (Tennessen et al., 1994).
Theo nghién ctru cia Duong Tan Nhyt (2011) cho
thiy dudéi LED d6 thi ham lugng chlorophyll trong 14
clia cdy con giam di. Senger (1982) di nhén manh
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vai tro cia anh sang LED xanh Ién sy hinh thanh
chlorophyll, sy phat trién cta chlorophyll va sy mo
khi khau.

Nhu vay, anh sang 1a ngudn nang lugng cua qua
trinh quang hop va co vai tro didu khién nh1eu mat
khac trong qua trinh sinh truéng va phat trién cta
thyc vat, do d6 thach thirc 16n trong viéc nuodi céy
mo, té bao thyuc vat 1a xac dinh diéu kién chiéu sang
thich hop cho ting loai cay trong. Diéu khién sy sinh
truong va phat trién bang cach thay doi chit lugng

anh sang 1a mot k¥ thudt quan trong trong vi nhan
giong (Kozai et al., 1992).

Khdo sdt anh huong ciia dteu kién chiéu sing dén
sw sinh trwéng va phdt trién ciia cdy cic ¢ diéu
kién vwon wom

Sau 6 tudn nudi cdy, cac ciy Cic in vitro sinh
truong dudi cac didu kién chiéu sang khac nhau nhu
dén huynh quang, 70R:30B va 50R:50B duoc ghi
nhan ¢ bang 3 va hinh 5a.

Bang 3. Anh huéng cida didu kién chiéu sang khac nhau clia anh sang LED dé va LED xanh Ién qua trinh sinh trwéng va

phat trién ctia cay Cuc & didu kién in vitro.

DRUKEN  Caocay S5 Gala rongls S5 @i twol 0 lwemgkho  spAD
(cm) (cm) (cm) (cm) (9) (mg)

FL 4,75¢c* 7,77b 1,30ab 1,13b 10,67b 2,27a 0,62b 40,67b 35,33b

70R:30B 6,37a 12,33a  1,33ab 1,23a 14,33a 2,18ab 0,76a 64,00a 42,67a

50R:50B 6,08b 12,33a 1,43a 1,29a 12,00ab  2,03ab 0,72a 53,67ab 34,33b

Ghi chi: *Nhirng chir cai khac nhau (a, b, c...) dwgc néu trong cac cot biéu di&n s khac nhau cé y nghia véi p = 0,05 trong

Duncan’s test.

Hinh 5. Cay cic dudi cac didu kién chiéu sang khac nhau & diéu kién in vitro va vwon wom. a. cay Cuc & diéu kién in vitro
sau 6 tuan nudi cay (FL, 70R:30B va 50R:50B; tir trai sang phai); b. cady Cuc & diéu kién vwon wom sau 4 tuan

(FL, 70R:30B va 50R:50B; tir trai sang phai).
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Qua bang 3 cho ta théy, hau hét céc chi tiéu sinh
truong ¢ didu kién chiéu sang LED 14 cao hon so véi
d6i chimg 1a dén huynh quang. Dudi diéu kién chiéu
sang 70R:30B két qua ghi nhan dugc cho thiy chiéu
cao cdy (6,37 cm) va chi s6 SPAD (42,67) 14 cao hon
s0 v6i 2 didu kién chiéu sang 1a dén huynh quang va
50R:50B.

Dé danh gia tic dong cua diéu kién chleu sang
dén sy sinh truéng, phat trién ciing nhu ti 18 sdng sot
clia cdy, chung t6i tién hanh dua nhiing cay Cac dudi
cac diéu kién chiéu sang nay ra vuon wom. Két qua
bang 4 cho thiy, sau 4 tuan tréng trong didu kién
vuon wom, cac cdy Cic co nguon goc tir hé thong
chiéu sang don sic déu sinh truong va phat trién tot
(Hinh 5b).

Hoang Thanh Tung ef al.

Véi bo ré phat trlen tot trong diéu kién in
vitro, cdy c6 ngudn gdc tir hé thong chiéu sang két
hop LED d6 va LED xanh véi ti 1¢ 70:30 sinh
truong va phat trién t6t nhit ¢ didu kién vuon
wom. Cac chi tiéu sinh truong nhu ty 18 sdng sot
(96,97%), chiéu cao cdy (9,40 cm), chidu dai la
(4,10 cm), chiéu rong 14 (3,35 cm), chidu dai ré
(5,60 cm), khoi lugng tuoi (2,44 g) va khoi lugng
kho (250 00 mg) déu cao hon so v&i cac cay co
ngudn gde tir cic hé thdng chiéu sang khac. Chi s6
SPAD ¢ ca 3 diéu kién chiéu sang khong co su
khéac biét, diéu nay c6 thé 1a do khi chuyén ra
vuon wom, cac cay Cuc dugce dat dudi cung diéu
kién chiéu sang 1a anh sang ty nhién, chinh vi vay
su tac dong cua anh sang toi cac cdy nay la khong
c6 su khac biét.

Bang 4. Anh huwdng cla diéu kién chiéu sang khac nhau clia 4nh sang LED d6 va LED xanh 1&n qua trinh sinh trwédng, phat

trién va ti 1& séng sét ctia cay Cuc & didu kién vudon wom.

Didu kién Tile Chiéu Chiéu Chiéu Sé Chiég Khéi lwgng  Khéi
Tk songsoét caocdy daila réng PYIR dai re twoi lwong khé  SPAD
chieusang |, ) ré/cay
(%) (cm) (cm)  la(cm) (cm) (9) (mg)
FL 88,67b 7,43c 3,30c  2,93b 23,67a 5,33ab  1,66¢ 168,34b 47,45ab
70R:30B 96,67a 9,40a 4,10a  3,35a 25,00a 5,60a 2,44a 250,00a 50,67a
50R:50B 95,33a 8,27b 3,73b  3,18ab  24,67a 4,93b 2,25b 233,67ab 46,33ab

Ghi chu: *Nhirng chi¥ cai khac nhau (a, b, c...
Duncan’s test.

KET LUAN

Cuong do va giai doan chiéu sing anh huong
khac nhau 1én qué trinh sinh truéng, phat trién va
ham lugng chlorophyll a va b ctia cay Clc nudi cay
in vitro. Két qua nghién ctru nay cho thiy cudng do
60 pmol.m™.s"' 1a thich hgp cho qua trinh sinh
truong phat trién; tuy nhién ham lugng chlorophyll a
va b dat cao nhat ¢ cudng do 45 pmol.m™s™. Trong
khi d6, giai doan chiéu sang thay doi 1 tuin dau LED
xanh va 1 tudn sau LED d6 thich hgp cho qué trinh
sinh truéng va phat trién cua cdy Cuc in vitro. Cay
ctc dudi didu kién chiéu sang LED sau khi chuyén
sang vuon wom 4 tudn co ti 1¢ song sot, sinh truong
va phat trién t6t hon so v6i ciy ¢ diéu kién chiéu
sang la dén huynh quang.

Loi cam on: Cdc tdc gia xin chan thanh cam on
Chirong trinh Tdy Nguyén 3 (TN3/C09) dd ho tro
kinh phi thuc hién dé tai nay.
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) dwoc néu trong céc cot biéu dién sw khac nhau cd ¥ nghia véi p = 0,05 trong
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THE EFFECTS OF INTENSITIES, LIGHTING PERIODS OF RED LED AND BLUE LED
ON GROWTH, DEVELOPMENT ON IN VITRO CHRYSANTHEMUM
(CHRYSANTHEMUM MORIFOLIUM RAMAT. CV. “JIMBA”)

Hoang Thanh Tungl’z, Nguyen Thanh Sangl, Nguyen Xuan Tuan', Nguyen Ba Nam', Nguyen Phuc
Huyl, Vu Thi Hienl, Vu Quoc Luanl, Duong Tan Nhut"™

'Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
’Hue University of Sciences, Hue University

SUMMARY

In this study, the influence of different LED lighting intensities, different lighting periods of red LED and
blue LED on growth, development and chlorophyll a and b synthesis on in vitro Chrysanthemum were
presented. Shoot tips were inoculated and were put under 70% red LED: 30% blue LED lighting condition with
different LED lighting intensities: 30, 45 and 60 pmol.m™s™; different LED lighting periods: weekly
intermittent lighting with red LED/blue LED (blue LED or red LED lighting for the first week), intermittent
lighting with red LED/blue LED for each two weeks (blue LED or red LED lighting for the first two weeks).
After 6 weeks of cultured, the results showed that LED lighting source with intensity 60 pmol.m?.s™ had the
best stimulation on growth and development of Chrysanthemum; however, under intensity 45 ymol.m?.s™,
chlorophyll a and b content still were the highest. In addition, weekly intermittent lighting with red LED and
blue LED (blue LED was lighted at the first week) gave the best results on growth and development of
Chrysanthemum. Thus, the most suitable LED lighting intensity for growth and development of in vitro
Chrysanthemum was 60 pmol.m™.s™', and weekly intermittent lighting with red LED and blue LED (blue LED
was lighted at the first week) will promote the growth and development of in vitro Chrysanthemum. The
survival rates, growth and development of plants under 70% red LED: 30% blue LED and 50% red LED: 50%
blue LED were higher than those of plants under Florescent, after 4 weeks of cultured in the greenhouse.

Keywords: chlorophyll a, chlorophyll b, chrysanthemum, intensity, lighting periods
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