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TOM TAT

Cay van 1oc (Aglaonema rotundum pink) 1a cay loai cay canh, dep va dung lam trang tri. Nghién ctru nay duogc
thyc hién v6i muc dich khao sat anh huong cia anh sang LED dén kha nang nhan nhanh chdi in vitro va phat
trién ngoai vuon wom cay van 1oc. Két qua khao sat cho thdy, anh sang do va xanh don sic déu gay trc ché dén
qua trinh tao ré cling nhu sinh trudéng cua céac chdi cay van lgc. Trong khi do, chdi van 19c in vitro sinh truéng
dudi diéu kién LED do:xanh (80:20) cho kha ning phat sinh r& tot nhét (93,01% s chdi ra 1) so véi anh séng
huynh quang d6i ching (72,18% s6 chdi tao ré). S6 r& tao thanh trung binh (2,71 ré/chdi), chidu dai ré trung binh
(2,22 cm) va chiéu cao cdy trung binh ciia chdi sinh truéng dudi anh sang LED dé:xanh (80:20) (7,34 cm) déu
cao hon & anh sang d6i chimg. Bang thuc nghiém, nhan thy kiéu dén LED 80% LED do (630 nm) két hop 20%
LED xanh (450 nm) c6 kha ning tmg dung trong nudi cay in vitro cay van loc voi hidu qua cam (g tao ré cao.
Kiéu dén 80% LED d6 (630 nm) két hop 20% LED xanh (450 nm) c6 kha nang kich thich tot nhat cho sy tai sinh
va nhan nhanh da chdi cdy van l0c, khi st dung anh sang & cong thirc nay, ty 1€ tai sinh cao nhét dat 72,48%, hé
s6 nhan chdi dat 6,34. Quy trinh nay c6 thé sir dung trong nghién ctru nhan nhanh mot s6 cy hoa, cay canh khac

phuc vu san xuat nong nghiép.

Tir khoa: ciy canh, ciy van 10c, in vitro, LED, nhan nhanh.

1. PAT VAN PE

Cay van 10c (Aglaonema rotundum pink) 1a
mot loai cay co kich thudc nho, dep, mau sdc
bit mat, cing voi nhiéu cong dung nhu loc khoi
bui, hip thu cac chit doc dé bay hoi hay CO;
trong khong khi nén rat duoc ua chudng dé lam
canh dic biét duoc nhiéu gia dinh trong trong
nha dé trang tri cau tai 1oc cho gia dinh. Co6
nhiéu phuwong phap nhan gidng cay van 1dc, tuy
nhién phuong phap nudi cdy mé té bao thuc vat
dang 1a phuong phap lam ting nhanh vé s6
luong cling nhu chét luong cdy trong, cung cap
nguon cay sach bénh voi s6 luong lon trong thoi
glan ngan, trén moi truong cd thanh phan cac
chat dinh dudng tong hop [1]. Cac yeu t6 lam
nén sy thanh cong ctia qua trinh nudi ciy mo té
bao thuc vat 1a thanh phan méi trudng dinh
dudng dé nudi ciy, nhiét [2], dic diém ctia mau
cdy [3] va qua trinh trao d6i khi trong binh nudi
cay [4].

Diéu kién 4nh sang 14 nhan t& quan trong doi
voi sy sinh truong va phat trién ciia cdy trong
diéu kién in vitro. Anh sang 1a nhan t6 anh huéng
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truc tlep dén qua trmh quang h0’p, hinh thanh va
trao d6i chét so cip va thir cap nham dam bao
chat dinh dudng cho ciy trong qua trinh nudi
ciy trong 6ng nghiém [5]. Ngoai ra, qua trinh
sinh trudng cua cay phu thudc vao sy hoat dong
cua mot sé gen tac dong dén céc hoat dong sinh
1y nhu séc t6 cay [6], cac yeu t6 oxi hoa ROS
[7]. Hon nfra, cay s€ phat trién cac co ché thich
nghi nho tich liy cic chit thim thau va chuyén
hoa tht cap dé phan tng véi anh sang [8]. Anh
sang do tac dong dén sy phat trién cua thuc vat
va tich liy sinh khéi trong khi anh sang xanh
lam trung gian cho su phét trién quang dudng
va diéu chinh d6 mé khi khong [9].

Hi¢én nay, cong nghé str dung dén LED da
mang lai hiéu qua ddi véi sy phat trién cay trong
trén quy mo 16n [8]. Cong nghé dén LED c¢6 kha
nang tich hgp nhirng budc séng khac nhau. Bén
hu}‘fnh quang duoc st dung chi yéu trong nudi
cay in vitro thuc vat, tuy nhién anh sang tring
tao ra boi dén huynh quang 1a mot to hop cac
anh sang c6 budc song khac nhau tir 380 — 800
nm, trong sd cac budc song nay cd nhitng budc
song thyc vat khong c6 kha nang st dung hodc
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gay ton thuong dén thuc vat [10]. Do dé, viéc
su dung dén LED hién nay véi nhiéu wu diém
(kich thu6c nhd, tudi tho cao, dic biét c6 thé
kiém soat dugc budc song sir dung) dang duoc
quan tim nghién ctru va tmg dung thay thé dén
huynh quang trong linh vuc vi nhan gidng thuc
vat. Viéc st dung anh sang LED trong diéu kién
in vitro 3 dugc nghién ctru trén nhiéu ddi twong
thuc vat khac nhau. Anh sang LED da duoc
chimg minh c6 tac dong dén kha ning tao phoi
soma, nhan nhanh chdi va ra ré & cay mia. Pac
biét trong diéu kién nudi cay in vitro, dén LED
(82% a6, 18% lam). Tét ca cac thong sb vé sd
luong phoi soma tao thanh, hé s6 nhan chdi, kha
nang ra ré clia cdy mia in vitro déu cho thy hiéu
qua tot khi str dung dén LED trong qua trinh
nudi ciy in vitro cdy mia. Khi cay song trong
diéu kién dudi anh dén LED, céc chat gdy oxi
hoa méi truong va cac chit gay ton thuong mo
nhu H>O,SOD... khong san sinh hoac tac dong
xau 1én cac mau ciia mé cdy [11]. Anh sang do
tac dong dén sy phat trién cua thuc vat va tich
lity sinh khéi, anh sang xanh tham gia qua trinh
quang hop va diéu chinh d6 mo khi khong cua
thuc vat [9]. Mot ) nghién ctru cho théy, su két
hop gitta anh sang LED xanh lam va do giap
ting cudng su phat trién cua cay trong [12]. Hon
nita, anh sang LED tai cac phong thi nghiém
nuoi céy md thyce vat duge su dung ngay cang
rong rai vi nhitng vu diém vuot trdi so voi cac
hé thong chiéu sang thong thuong nhur tudi tho
cao, tiét kiém khong gian, toa nhiét thip hon va
khong chtra ham lugng thuy ngan [13]. Hién
nay, nhitng nghién ctru vé anh hudng cia 4nh
sang LED cay van 19c ¢ trong nudc ciing nhu
ngoai nudc con han ché. Vi vy, nghién cru nay
thuc hién voi muc dich khao sat anh hudng cua
dén LED dén mot s6 chi tiéu sinh Iy va phét trién
cua cay van loc (Aglaonema rotundum pink).
2. PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Mau choi cay van 10c (Aglaonema rotundum
pink) c6 chiéu cao dong déu nhau (0,5 cm) do
Cong ty Floris Viét Nam cung cip.
2.2. Phuong phap nghién ciru

Nghién ciru 4nh hwdéng ctia anh sang LED
dén mot s6 chi tiéu sinh 1y ciia ciy van loc
(Aglaonema rotundum pink)

Mot sb chi tiéu sinh 1y theo ddi bao gom:

khéi luong tu0’i khéi luong kho va ham lugng
mot s6 sic td quang hop (chlorophyll a (Chl a),
chlorophyll b (Chl b), carotenoit tong sé (Car)
cua tat ca céac 14 trong thi nghi¢m dugc xac dinh
theo phuong phap quang phd cia Wellburn
(1994) [14].

Lay 14 ciia cdy van 1oc cho vao binh thuy tinh
kin chira 20 ml acetone va dat & diéu kién toi
trong vong 24 gid dé chiét hoan toan luong
chlorophyll trong mau. Phan tich quang phd hap
thu bang may do quang phd UV/VIS Camspec
M108. D6 hip phu (OD) dugc do & budc song
470, 662 va 645 nm.

Hé thong dén LED khéo sat: sir dung dén
LED dé don sic (co bude song 660 nm) va dén
LED xanh don sic (co6 budc song 450 nm) va
LED tring 4m. Cac cong thic dén thi nghiém:
red (100% LED do), blue (100% LED xanh),
BRWI1 (71,4% LED @0, 14,28% LED xanh, va
14,28% LED trang), BRW2 (57,1% LED do,
14,28% LED xanh, va 28,57% LED tring), BR
(80% LED d6 va 20% LED xanh) va dén huynh
quang T5 ddi chung. Hé thdng dén do Trung
tam Phat trién Cong nghé cao, Vién Han lam
Khoa hoc va Cong nghé Viét Nam cung cip.

Nghién ctru dnh hudng cia anh sang LED
dén mot s6 chi tiéu sinh truéng ciy van loc

Tién hanh nghién ctru anh hudng cia hé
thong LED d4 trinh bay & trén, thong ké céc chi
tiéu ty 1é ra ré, chiéu cao cdy, s r&/mau sau 40
ngay nudi cay.

Nghién ctru dnh hudng cia anh sang LED
dén kha niing tai sinh va nhin nhanh chdi
cuia cay van lgc

Tién hanh nghién ctru anh hudng cua hé
théng LED d4 trinh bay & trén, théng ké cac chi
tidu ty 1¢ tai sinh chdi, hé s6 nhan choi sau 40
ngay nudi cay.

Cac mau chdi van 16¢ duge céy vao binh tam
giac 250 ml chira 30 ml méi trudng tai sinh chdi
1a MS co ban c6 bd sung chat kich thich sinh
truong BAP 1 mg/L [15]. Nudi cdy mau & nhiét
d6 22 + 2°C, d@6 am 75- 80%. Chiéu sang bang
hé thdng dén LED véi quang chu ky 16 gid
sang/ngay. Thoi gian nudi ciy 30 - 40 ngay tiy
theo tirng thi nghiém.

2.3. Phuong phap xir Iy s6 liéu

MG&i thi nghiém duoc 13p lai ba 1an, mbi lan

30 mau sb liu dugc xtr 1y voi phan mém
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Microsoft Excel 2013 va Statgraphic XV, phan
tich one-way ANOVA bing phép thir Duncan
voi o = 5%.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia anh sing LED dén mgt
s0 chi tiéu sic t6 quang hop ciia cdy van loc
(Aglaonema rotundum pink) trong diéu kién
in vitro

Nghién ctru anh huong cua anh sang LED
dén mot sb chi tiéu sic to cua cay van loc cho
thdy: cac 4nh sang do va xanh don sic c6 anh
hudng ddi nghich nhau 18n sy tich liy céc sic to
quang hop & chdi ciy van loc. Trong khi anh

sang xanh 1am giam ham luong diép luc tong sb
(Chl tong sd) (1,591 mg/g 13) so voi anh sang
trang (2,047 mg/g 13) thi anh sang d6 don séc co
kha nang kich thich sinh tong hop diép luc trong
chdi van 16c¢ (3,314 mg/g 14). Ham lugong diép
luc téng sb cuia chdi van 16¢ & hai dén BRW1 va
BRW2 khong c6 su khac biét va ca hai déu thap
hon so véi anh sang tring cling nhu anh sang do
don sic. Trong khi do cac chdi van 1dc sinh
truong dudi didu kién két hop anh sang do:xanh
theo ty 18 80:20 c6 ham luong diép tuc tong sd
cao nhét dat 3,621 mg/g 14.

Bing 1. Anh huéng ciia cic anh sang LED dén mot sé chi tiéu sic to quang hop & cdy van loc

Chl Khoi Khoi

Ki hi¢u Chla Chlb tong sb Car Chl Chl/Car llr(.)’n.g lu’(.)’lzg
(mg/g) (mg/g) (mg/g) (mg/g) a/b twoi khoé

(mg) (mg)

White 1,289%* 0,764%* 2,047%* 0,213%* 1,78%* 9,63* 71,80%2 7,33%0
Red 1,886 1481 3,314 0,294 1,32 11,54 52,06 8,64°

Blue 1,032 0,507 1,591 0,199 2,03 7,64 40,03° 6,58
BRWI1 1,216 0,633 1,867 0,206 1,85 8,93 45,64 7,04°

BRW2 1,203 0,639 1,859 0,202 1,81 9,14 49,07° 6,87
BR 1,981 1,724 3,621 0,289 1,17 13,07 71,22% 7,63°

(*) Két qua trung binh ciia 3 lan Idp lai; cdc chiv cdi
o muc o = 5%.

Ngoai anh hudng dén ham lugng di¢p luc
téng s6 cua chdi van 10c, cac anh sang LED
cling tic dong dén ty 1& cac sic to diép luc
(chlorophyll a va b). Két qua thu dugc ¢ Bang 1
cho thdy, ty 1& chlorophyll a/b (Chl a/b) & cac
chdi van 16¢ sinh truong dudi cac diéu kién anh
sang khac nhau déu nam trong khoang tir 1,17
dén 2,03. Su thay d6i ty 1¢ chlorophyll a/b phu
thudc vao déc tinh cua tirng loai thyc vat. Ty 1¢
chlorophyll a/b ¢ thé cho thidy mirc do chiu
bong cua thyc vat. Cay c6 kha nang chiu bong
cao thuong san sinh ra nhiéu chlorophyll b hon
va diéu nay kéo theo ty 1 chlorophyll a/b & céac
loai cay chiu bong thudng thap [16].

Sy thay d6i cuia ham lugng chlorophyll b ¢6
thé din dén su thay d6i manh cua ty 18 Chl a/b.
Hién tugng nay co thé giy ra bai su oxy hoa
diép luc do anh sang hoic cay ty diéu chinh ham
luong chlorophyll dé c6 thé dén nhan nhiéu
nang luong luong tir tir anh sang [4]. Dé danh
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khac nhau trong cung mot cot thé hién sw khdc biét

gid bude ddu muc do gay hai cia anh sang dén
chét diép luc trong cay van 1oc, tién hanh danh
gia ham luong carotenoit téng sb trong mau.

Bén canh chlorophyll, carotenoit 1a sic to
quan trong trong qua trinh quang hop. Ngoai
chirc nang dan chuyén ning luong photon dén
chlorophyll, carotenoid con c6 vai tro bao vé
cac sic to diép luc khoi su quang oxy hoa gy
ra bdi anh sang va oxy. Muc d¢ anh huong bdi
qué trinh quang oxy hoa 1én diép luc co thé thay
qua ty 18 gitta chlorophyll tong s va carotenoit.
Phan tich bang 1 c6 thé thay, ty 1é chlorphyll
tong sd/carotenoit (Chl/Car) thay dbi ¢ hau hét
cac diéu kién thi nghiém so voi dbi ching, tuy
nhién, mc dJ sai khac cua ham lugng caroten
thu dugc & cac chdi sinh trudng dudi cac anh
sang khac nhau khong 16n. Nhu vay, sy khac
biét ctia ty 18 chlorophyll/carotenoit ¢ cac diéu
kién thi nghiém la do su thay ddi vé ham luong
chlorophyll tong sd.
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C6 thé thay anh sang xanh don sic gy anh
hudng 16n nhét dén cay van loc do c6 chi sb
Chl/Car thap nhat (7,64). Hién tuong nay xay ra
c¢6 thé do anh sang xanh c6 budc song ngin
tuong duong véi nang lugng photon 16n va cé
thé gdy ton thuong dén ham luong diép luc
trong cdy van loc dan dén su suy giam cua ty 18
Chl/ Car [11]. Trai lai, anh sang dé va do xanh
(ty 1& 80:20) vdi ty 1& Chl/Car cao nhat 1an luot
la 11,54 va 13,07 c6 muc do gay hai tdi
chlorophyll cta cac chdi ciy sinh truong dudi
hai diéu kién anh sang nay thap hon. Két hop
v6i chi sb carotenoit cta cac chdi sinh truong
dudi hai diéu kién 4nh sang nay cho thidy ham
luong carotenoit ting cao ¢ hai diéu kién anh
sang nay c6 thé dong vai tro ting cudng kha
nang thu nhan nang lugng tir cac photon anh
sang. Ty I¢ Chl/Car & hai anh sing BRW1 va
BRW 2 twong tmg 8,93 va 9,14 va déu thip hon
anh sang tring (9,63). Ngoai ra, chi sd
carotenoit va chlorophyll a ciia hai anh sang nay
déu khong sai khac voi anh sang trang, do d6 sy
sai khac phu thudc nhiéu vao su thay ddi cua
ham lugng chlorophyll b.

Sy thay d6i vé ham luong céc sic td quang
hop dan dén su thay ddi vé trao ddi chat ciing
nhu ham lugng chit khé tich liy. Khéi lugng
khoé thu duoc cia cay van 16¢ in vitro ciia anh
sang do va do:xanh 1a 8,64 mg va 7,63 mg. Két
qua nghién ctru cho thiy, khéi lvong kho trung
binh ctia cac chdi sinh trudong duéi hai diéu kién
anh sang nay 16n so v&i d6i ching (7,33 mg)
nhung su sai khac khéng c6 y nghia vé mat
thong ké. Trong khi d6, khéi lwong kho cua cac
chdi sinh truong dudi didu kién anh sang xanh
don sic, BRW1, BRW2 déu thip hon so véi dbi
chung (Bang 1).

Nhu vay, két qua danh gia budc dau vé ham
lwong céc sic tb quang hop ciing nhu ty 1¢ giira
cac loai sdc td cho thdy, 4nh sang dé va BR (80
d6:20 xanh) ¢ kha ning ting céc sic t6 quang
hop cua chdi van 1dc trong khi cac 4anh sang
xanh, BRW1 va BRW2 lai c¢6 anh hudng tdi
ham luong cua cac sic td nay trong cdy va khién

cho ham luong diép luc trong cac chdi ciy déu
giam thap hon so voi d6i ching.

3.2. Anh hwéng ciia anh sang LED dén mét
s0 chi tiéu sinh truwéng cdy van lc trong diéu
kién in vitro

Phan tich két qua sau 40 ngay theo ddi cho
thdy, cac anh sang LED c6 tac dong 1on dén
hinh thai cdy van 1oc & ca phan than va phan ré
cay. Trong khi anh sang d6 don sic c6 kha niang
kich thich chiéu cao cdy (4,52 cm) con anh
sang xanh don sic lai gay hiéu ung cay thap
lun, cac chdi sinh truong dudi dnh sang xanh
¢6 chiéu cao thap nhat trong cac cong thirc dén
thi nghiém (2,32 cm). Anh sang xanh (blue) va
d6 don sic (red) co anh hudng trai nguoc nhau
dén kha ning sinh truéng cia chdi cdy van 16¢
(Bang 2).

Két hop cac anh sang do, xanh va tring theo
cac ty 1& khac nhau cho thdy, anh sang do:xanh
két hop theo ty 16 80:20 (BR) cho chiéu cao ciy
16n nhét (7,34 cm). Trong khi d6, cac chdi sinh
truong dudi hai kiéu dén BRW1 va BRW2 ¢c6
chiéu cao cay lan luot 1a 4,17 cm va 4,72 cm.
S6 liéu thong ké cho thay chiéu cao cdy cla cac
chdi sinh truong dudi hai diéu kién nay khong
c6 sai khac so v6i anh sang d6 don sac. Két qua
nay cho thiy, anh sang do, xanh két hop gitp
cac thu thé quang hoa phytochrome hap thu tét,
tao diéu kién tot cho su phat trién sinh ly ¢ cay,
tac dong dén kha ning hoat dong cta cac gen
tham gia vao qua trinh quang hop. Két qua nay
cling phu hop véi két qua nghién ctru ciia Cao
va cong su (2018) khi nghién ctru anh huong
ctia dén LED & budc song khac nhau dén su phat
trién cua cdy ca chua [17]. Nhém gen mi hoa
cho céac thy thé anh sang hay chinh 1a cac yéu té
phién ma (Transcription factors-TFs) tiép nhan
nhitng thong tin tir quang phd anh sang dau tién
va gilr vai trd quan trong trong qua trinh sinh
truong cuia thyc vat. Cac nghién ciu gan day
cho thiy, phototropin (mét loai TFs & thuc vit)
tham gia gian tiép vao qua trinh phat trién cta
14 théng qua diéu khién cac nhom gen khac [18].
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Bang 2. Anh huéng ciia anh sang LED dén sinh truéng ciy van loc

Ki hi¢u Ty iﬁ /:)a ré Chle?cflzll)o cay Sé r&/miu Chl?cl ncll)al ré
White 72,18 5,51 % 1,6* 1,34%cd
Red 33,43 4,52° 1,12 0,74%
Blue 54,47 2,32¢ 1,232 0,61°
BRWI1 37,33 4,17° 1,122 1,42¢
BRW?2 45,08 4,72° 1,66° 1,30bd
BR 93,01 7,34° 2,71° 2,222

Anh sang khong chi tac dong dén hinh thai
chdi cta cay van 1oc ma con anh hudng téi qua
trinh phat trién cta ré cay van 16c. Cac chdi sinh
truong dudi anh sang xanh, d6 don sic va cac
anh sang BRW1, BRW2 ¢ sb 1é tao thanh
khong c6 sai khac vé mat théng ké (p > 0,05) so
v6i cac chdi duge nudi cdy dudi anh sang tring
(Bang 2). Tuy nhién, chi c6 s6 luong r& tao thanh
& 4nh sang d6 xanh 13 16n nhat (2,71 r&) va cd ¥
nghia thong ké so v&i cac anh sang con lai.

Céc chdi duoc nudi cdy dudi anh sang BR ¢
chiéu dai ré tao thanh 16n nhét (2,22 cm), anh
sang do va xanh don sic cho cac chdi co chidu
dai r& ngdn nhét, trong tng 0,74 cm va 0,61 cm.
Chiéu dai r& & cac anh sang BRW1 va BRW2
khong c6 sy khac biét vé mit théng ké so voi
anh sang trang (Bang 2). C6 thé thay diéu kién
dén c6 su két hop 80% LED do6 va 20% LED
xanh c6 kha ning kich thich tot nhét cho su phat
trién cua ré cay van loc.

Bén canh sy phat trién hinh thai chdi, diéu
kién 4nh sang ciing c6 tic dong 16n dén ty 1¢ ra
1é clia cac chdi van 1oc. Phan 16n cac anh sang
LED déu lam giam ty 18 ra r& ¢ cdy van loc.
Trong khi c6 70% s6 chdi van 16c ra ré ¢ diéu
kién anh sang tring d6i chung, chi co 33,43%
va 54,47% sb chdi ra ré & anh sang do (red) va
anh sang xanh don sic (blue). Ty 1é mau chdi ra
ré & didu kien BRW1 chi dat 37,33% va BRW2
cho ty 1é mau tao chdi 1a 45,08%. Tuy nhién, &

diéu kién dén két hop gitta LED d6 va xanh don
sdc theo ty 18 80:20, ty 18 s6 chdi tao ré 1én dén
93,01% tong s6 choi.

Anh huong khac nhau cta anh sang LED dén
sinh trudng ciing nhu sy phat trién da dugc ghi
nhan trén nhiéu loai thuc vat khdc nhau. Cac
nghién ctru cho thdy, 4nh sang do don sic
thuong c6 tac dong kich thich kéo dai than trong
khi 4nh sang xanh don séc lai gy @rc ché dén su
phat trién ctia chdi cdy. Piéu nay cho thay, anh
sang do va xanh don sic thudng c6 tac dong trai
ngugc nhau dén hinh thai cua thuc vat. Bén canh
d6, sy két hop giita anh sang do va xanh & ty 18
thich hop can thiét cho su sinh truéng va phat
trién cta thuc vat [19]. Trén cay van loc, chiing
to1 cling ghi nhan anh hudng tiéu cuc cia anh
sang do va xanh don sic dén hinh thai. Trong
khi diéu kién anh sang do:xanh két hop ¢ ty 18
80:20 cho su phat trién hinh thai cua cay van 1oc
1a t6t hon ca (Hinh 1).

3.3. Anh hwéng ciia 4nh sing LED dén kha
ning tai sinh va nhin nhanh chdi ciia ciy van
16¢ trong diéu kién in vitro

Dé nghién ctru anh hudng cia anh sang LED
dén kha ning tai sinh va nhan nhanh chdi cay
van 1gc, chung t61 tién hanh dit cum mo seo 1én
moi trudng tai sinh MS bd sung BAP 1 mg/L.
Sau 04 tuan tién hanh thong ké ty 18 tai sinh va
hé s6 nhan nhanh chdi cdy van loc trong diéu
kién in vitro.

Bang 3. Anh huéng ciia cac anh sang LED dén kha niing tdi sinh va nhan nhanh chdi
ciy van loc trong diéu kién in vitro

Ki hiéu Ty 18 tai sinh (%) H¢ s6 nhan nhanh choi
White 52,58 4,51
Red 31,28¢ 3,52
Blue 43,214 2,32°
BRW1 32,544 4,17°
BRW2 42 44¢ 4,72°
BR 72,48 6,34
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Két qua thu dugc cho thdy, sau 40 ngay nudi
cy, cac anh sang LED c6 tac dong 16n kha ning
tai sinh va hé s6 nhan chdi cay van loc. Trong
khi 4nh sang tring don sic c6 kha ning ting
cuong kha ning tai sinh chdi, ty 18 tai sinh dat
52,58%, hé s6 nhan chdi dat 4,51. Trong diéu
kién con anh sang xanh don séc, ty 18 tai sinh
dat 43,21%, hé sb nhan choi dat thép nhét trong
tat ca cong thuc thi nghiém, chi dat 2,32. Anh
sang don sic do (red) ty 18 tai sinh chi dat
31,28%, nhung h¢ s6 nhan chdi dat cao 3,52.
Trong cac cong thic thi nghiém duogc thiét ké,
chdi dugc nudi cay dudi anh sang BR co ty 18
tai sinh cao nhat dat 72,48%, hé s6 nhan chdi
dat cao nhét 6,34. Ty 18 tai sinh & cac dai anh
sang BRW1 va BRW2 cho ty 18 tai sinh lan luot
14 32,54% va 42,44%. H¢ s6 nhan nhanh choi
khong c6 su khac biét ¢ cac dai anh sang BRW1
va BRW2 (Bang 3). Nghién ctru nay c6 su khac
biét so voi dbi twong khac 13 cdy Halia Bara
(mot gidng thude loai Ging Zingiber officinale
Theilade duoc nhan nhanh & Malaysia). D6i voi
ciy Halia Bara, khi nuéi cdy in vitro, 4nh sang
d6 don sic (660 nm) c6 tac dung t6t nhét trong

tat ca cong thirc thi nghiém. Khi nuéi ciy ¢
ngudng anh sang ndy, ciy Halia Bara thé hién
su phét trién da chdi, nhan nhanh t6t nhat. Ngoai
ra, cac dic diém hinh thai khac cling dugc cai
thién dang ké: chiéu dai than, sb 14/chdi, chiéu
dai 8, s6 r&/chdi ciing cao hon so voi dbi ching
va céc cong thuc dén LED con lai trong nghién
cu‘u [20]. Nguyen nhan cua sy khac biét nay do
mdi mot giéng cdy c6 dic diém di truyen sinh
1y, sinh thai hoan toan khac nhau, dan dén phan
g khéc nhau truéc diéu kién anh sang tir méi
truong ngoai. K&t qua nghién ctru ctia chung t6i
phu hop véi két qua ciia mot s6 cong b khac,
cac két qua d6 da chimg minh rang dén LED
mau d6 duoc bd sung v6i dén LED mau xanh di
thiét 1ap nén mot phd anh sang hiéu qué cho qua
trinh quang hop cua cay in vitro. Ngoai ra, &nh
sang do két hop v6i anh sang xanh ¢ ¥ nghia
16n trong qué trinh quang hop, tham gia vao qua
trinh diéu khién sy biéu hién gen cua céac protem
tham gia vao qua trinh ting trudng cua té bao
goi la ho protein Expansins — tham gia vao qua
trinh phat trién té bao thyc vat [21].

Hinh 1. Ciy con van lgc trong diéu kién in vitro khi phat trién trong diéu kién LED
anh sang dé:xanh két hop & ty 18 80:20
(A) Cdy van ljc tdi sinh tao da chéi in vitro sau 10 ngay; (B) Cdy van lgc in vitro 20 ngay;
(C) Cdy van Iéc in vitro 40 ngay; (D) cdy van ldc ra vé in vitro).

Nhu vy, c6 thé thdy c6 su két hop 80% LED
d6 va 20% LED xanh c6 kha niang kich thich tot
nhat cho s tai sinh va nhan nhanh da chdi cay
van 19c, khi st dung 4nh sang & cong thic nay,
ty 18 tai sinh cao nhit dat 72,48%, hé sé nhan
chdi dat 6,34.

4. KET LUAN

Sy thay d6i vé ham luong cac sic to quang

hop dan dén su thay d6i vé trao doi chit ciing

nhu ham luong chat khé tich lity. Khéi luong
khoé thu dugc cua cdy van 10c in vitro cua anh
sang do va do:xanh 1a 8,64 mg va 7,63 mg, khoi
luong khoé trung binh cia cac chdi sinh truéng
dudi hai diéu kién anh sang nay 16n so voi ddi
ching (7,33 mg).

Diéu kién 4nh sang LED phu hop cho sy sinh
truong cua chdi cdy van loc (Aglaonema
rotundum pink) 13 dnh sang LED do:xanh két
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hop ¢ ty 1€ 80:20 (BR) c6 kha nang kich thich
su phat trién cua chdi trong giai doan ra ré. cac
chdi tao thanh & anh sang nay cé cac chi tiéu
sinh ly va hinh théi twvong duong hodc cao hon
so v6i anh sang tring, cu thé chiéu trung binh
cia chdi 7,34 cm; 2,71 ré tao thanh/mau véi
chiéu dai trung binh 2,22 cm. Bén canh do, ty 1€
tao ré & cac chdi nudi cdy dudi diu kién anh
sang BR 18n dén 93,01% va cao hon so v&i anh
sang trang doi chimg. Dudi nhom anh sang LED
(két hop 80% LED d6 va 20% LED xanh) ¢
kha ning kich thich tot nhat cho su tai sinh va
nhén nhanh da choi cay van 10c, khi str dung anh
sang & cong thirc nay, ty 16 tai sinh cao nhat dat
72,48%, hé s6 nhan chdi dat 6,34.
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ABSTRACT

Aglaonema rotundum pink is an ornamental plant, beautiful and has high decorative value. The aim of this study
is to investigate the influence of LED light on the rapid multiplication of shoots in vitro and some photosynthetic
pigments and growth parameters in vitro of Aglaonema rotundum pink. The survey results showed that
monochromatic red and blue light both inhibited the rooting process as well as the growth of the shoots of
marigolds. Meanwhile, Aglaonema rotundum pink shoots grown under red: green LED conditions (80:20) gave
the best rooting ability at 93.01% of rooting shoots, the control fluorescence reached 72.18% of the shoots
produced roots. In this condition, the average number of roots formed was 2.71 roots/bud, the average root length
was 2.22 cm and the average height of the shoots was 7.34 cm. The research results show that the 80% red LED
(630 nm) LED type combined with 20% green LED (450 nm) has the potential to be applied in in vitro culture
of marigolds with high efficiency in the induction of rooting. The lamp type 80% red LED (630 nm) combined
with 20% green LED (450 nm) has the best stimulating ability for the regeneration and rapid multiplication of
multi-buds of Aglaonema rotundum pink. When using this formula, the highest regeneration rate reached 72.48%,
the shoot multiplication factor reached 6.34. This process can be used in the study of the rapid multiplication of
some other ornamental plants for agricultural production.

Keywords: Aglaonema rotundum pink, in vitro, LED, microparagation, ornamental plants.
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