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TOM TAT

Avrtichoke (Cynara scolymus L.), cay duoc liéu c6 gia tri kinh té, chira ham luong cac hop chat
phenolic, dic biét 1a cynarine c6 vai tro quan trong trong viéc phong chong ung thu, bénh tim mach,
lodng xwong, dai thao duong, thodi hda than kinh... Hién nay, vi nhan gidng Artichoke da dat mot s6
thanh tyu. Tuy nhién, hiéu qua ra ré ciing nhu chat lwong cay gidng in vitro van con gap nhiéu han
ché. Trong nghién ctru ndy, cai thién chat lwong cay giéng Artichoke lién quan dén chat luong choi
va loai gi& thé phu hop trong giai doan ra ré in vitro da dugc nghién cau trén Artichoke “gidng Tim”
(VA) va Artichoke “gidng Xanh” (GA). Két qua nghién ctu cho thay, chdi (1,5 cm) nubi cdy trén
mdi treong MS bo sung 0,5 mg/L KIN la thich hop nhat cho giai doan nhan nhanh choi VA véi cac
chi tiéu nhu sb chdi/cum (3,67 Chol) s6 chdi > 2 cm (3 chdi); trong khi do, 1,0 mg/L BA thich hop
cho qua trinh nhan chdi GA (5,33 chdi; 5,00 chdi; twong ng) sau 4 tun nuoi cay. Ngoai ra, hiéu qua
ra ré in vitro gia tang khi st dung 8 g/L agar thuong mai ddi v6i VA va 3 g/L gelrite dbi véi GA. Bén
canh d6, hé théng nudi cay tdi nylon (120 mm x 250 mm) c6 tiém ning trong san suat cay giong (15
cay/bich) va co the rng dung trong san Xuat cdy gidng & quy mé lén. Ngoai ra, nhing cay con VA va
GA ¢6 ngudn gbc nudi cdy in vitro cho kha ning thich nghi, sinh truong, phat trién tot sau 8, 12 va
20 tuan ¢ giai doan vuon wom.

Tir khoa: Artichoke, gia thé, ra ré in vitro, thich nghi vieon wom, vi nhén giong

GIOI THIEU

Artichoke (Cynara scolymus L.) thudc ho
Asteraceae la mot loai cdy than thao lau nam
(Bianco, 2000). Cay Artichoke la cay duoc li¢u
c6 gia tri kinh té cao cia Lam Dong. Cay
Artichoke c¢6 chira ham luong céc hop chat
phenolic, dic biét 1a cynarine, mot hop chat c6
vai trd quan trong trong viéc phong chéng ung
thu, bénh tim mach, loang xuong, dai thao duong
va cac bénh thoai hoa than kinh (Clifford, 2006;

Pandino et al., 2011).

Theo phuong phap truyén thong, cay
Artichoke dugc nhéan giong chu yeu bang céch
tach chdi bén hoic sir dung lai gbc cay me tir vu
trugc (de Falco et al., 2015). Tuy nhién, cac
phuong phép nay dé Iéy nhiém cac ngudn bénh
tir cdy me, dac biét 1a cac virus nhu: virus tiém
4n “S”, virus Artichoke gdy dém vong vang,
virus gay thodi hdéa Artichoke va virus cynara
dugc bat gap tir cac mau bénh cay Artichoke trén
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toan thé gioi (Minutillo et al., 2012). Sy lay
nhiém cac loai virus nay thuong gay anh huong
nghiém trong dén ca chat luong va san lugng cay
Artichoke thwong pham (Minutillo et al., 2012).
Ngoai ra, gieo hat cling la phuong phap duoc lya
chon (Catacora et al., 2019). Tuy nhién, cac
phuong phap nhan giong truyen thong ndi chung
khong thé chu dong cung cap du so6 luong, chat
luong va ding thoi diém cho viéc nhan trong
hang loat loai cay nay.

Vi nhan gidng cay Artichoke Ia mot giai phap
da va dang dugc nghién ciru nham khic phuc cac
kho khan gap phai trong nhan giéng truyén thong
(Acquadro et al., 2010; Ozsan, Onus, 2019).
Nhan gibng in vitro cay Artichoke lan dau tién
duoc thuc hién boi de Leo va Greco (1976). Cho
dén nay da c6 nhiéu nghién ciru vi nhan giéng
cady Artichoke dugc thuc hién (Bedini et al.,
2012; El Boullani et al., 2012; Lopez-Pérez,
Martinez, 2015; Ercan et al., 2016), tuy nhién,
giai doan ra r& in vitro cay Artichoke con nhiéu
han ché dan dén ty I song st cua cay ¢ giai doan
vuon wom thap (Ercan, 2016; Catacora et al.,
2019; Ozsan, Onus, 2019). Hién nay, da c6 mot
s6 nghién ciru vé viéc cai thién kha nang ra ré cay
Avrtichoke nhu bo sung loai va ndng do chat diéu
hoa sinh truéng thuc vat (Marras et al., 1985;
Morzadec, Hourtmant, 1997; Bedini et al., 2012;
Lopez-Pérez, Martinez, 2015; Ercan, 2016),
cyclodextrin két hop than hoat tinh (Bigot et al.,
1984; Brutti et al., 2000) va tién xir ly tdi (Lopez-
Pérez, Martinez, 2015) nhung két qua thu duoc
con rat han ché. Bén canh d6, Lopez-Pérez va
Martinez (2015) da bao cdo rang kha ning ra ré
in vitro cay Arichoke con phu thudc vao kiéu gen
(9idng) va cac phuong phéap nhan gidng cu thé
cho ting giéng.

Cay Artichoke (Cynara cardunculus L. var.
scolymus (L.) Fiori) “gidng Tim” (Violetta
Artichoke) va “giéng Xanh” (Green Globe
Artichoke) 12 hai gidng Artichoke c6 gia tri kinh
té cao va dugc trong rat pho bién tai thanh phé
Pa Lat (tinh Lam Pdng), noi ¢ dién tich trong
va san lugng cay Artichoke 16n nhit Viét Nam.
Tuy nhién, hién nay san luong va chét luong cay
Artichoke dang suy giam nghiém trong boi su
thoéi hoa gidng, nhidm bénh tir cac phuong phap
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nhan giéng truyén thong. Ngoai ra, ngudn hat
gidng cay Artichoke trong nuéc hoan toan phu
thugc nguon ngoai nhap, chua chi dong duoc
nguon gidng. Do d6, nghién ctru nhan giéng in
vitro nham tao ra cay giong Artichoke sach bénh
Vvéi s6 lwong 1on, ddng nhat, chat lugng tt va cha
dong nguon céy giong la yéu ciu cap thiét hién
nay. Trong nghién ctru nay, hiéu qua ra ré in vitro
lién quan dén chat luong cua cac chdi ciing nhu
loai gia the pht hop da dugce danh gia trén giéng
VA va gidng GA, tir d6 nang cao ti I¢ sbng sot
cua cdy con khi chuyén ra vuon wom.

VAT LIEU VA PHUONG PHAP
Vit liéu
Nguén mdu

Ngudn mau dugc st dung la cac chdi in vitro
sach bénh 4 tuan tudi cua Artichoke “gidng Tim”
va Artichoke “giéng Xanh” da duoc 6n dinh qua
nhiéu lan ciy chuyén va c6 sin tai Phong Sinh
hoc Phan tir va Chon tao Gidng cay trong (Vién
Nghién ctu Khoa hoc Tay Nguyén).

Ngudn mau dugc st dung cho thi nghiém
nhan nhanh choi la cac choi (1,5 cm) véi 2 - 3 14
c6 nguodn goc tir nubi cay dinh sinh truéng.

Ngudn mau sir dung cho thi nghiém ra r& in
vitro 1a cac chéi (3,0 cm) véi 2 - 3 14 ¢6 ngudn
gdc tir giai doan nhan chdi duoc ciy chuyén sang
moi truong MS (Murashige, Skoog, 1962) khong
b6 sung chat diéu hoa sinh truéng thuc vat trong
10 ngay (LOpez-Pérez, Martinez, 2015).

Ngudn mau sir dung cho thi nghiém thuan
dudng cay o diéu klen vudn vom la cac cay con
¢6 ngudn g nudi cdy in vitro trong hé thdng tui
nylon.

Gia thé nudi cay
Thi nghiém nhan nhanh chdi sir dung gia thé
“agar nghién ctru” (agar NC) (Duchefa, Ha Lan).

Thi nghiém ra ré in vitro sir dung céc loai gia
thé sau: “agar thuong mai” (agar TM) (Céng ty
Co phan Rau qua Viét X8, Hai Phong, Viét
Nam), agar NC, gelrite (Duchefa, Ha Lan),
rockwool (RedFlag Produce, Inc., Hoa Ky),
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vermiculite va perlite (Dai hoc Nong lam, Thanh
phdé H6 Chi Minh, Viét Nam).

H¢ théng nudi cdy

Thi nghiém nhan nhanh chéi

Binh thay tinh 250 mL ¢6 chia 40 mL moi
truong MS bd sung 30 g/L sucrose, 8 g/L agar
NC va BA (0; 0,5; 1,0; 1,5; 2,0 mg/L) hoac KIN
(0;0,3; 0,5; 1,0 mg/L), hap khir tring ¢ 121°C, 1
atm trong vong 20 min.

Thi nghiém ra ré'in vitro

Hop nhya Magenta 250 mL cé chaa 60 mL
méi truong MS bd sung 6 mg/L IBA (Lépez-
Pérez, Martinez, 2015), 30 g/L sucrose véi gia
thé khac nhau dugc chia thanh 2 loai méi truong:
(1) ran (sir dung cac chat dong agar TM, agar NC
hoac gelrite); (2) long (sir dung cac gia thé
vermiculite, perlite hoac rockwool). Mé6i truong
ran duoc lam dong bai 8 g/L agar TM hoic 8 g/L
agar NC hoac 3 g/L gelrite. M6i truong long vai
667 g/L gia thé vermiculite hoac 667 g/L perlite
hodc 67 vién/L rockwool, cac gia thé nay duoc
g6i giay va khir tring so bo bang ta siy ¢ 100°C,
trong vong 24 h trugc khi dat vao hop magenta
dé hap khi trang, moi truong long dugc hap khir
tring riéng, dé nguoi trong tu cay vo tring va rot
vao hop Magenta.

Thi nghiém 1ing dung hé théng nuai cay tdi nylon
trong san xuat cay giong

Hé théng nudi ciy tai nylon (120 mm x 250
mm) (Nguyén Phtc Huy et al., 2010) d4 chiéu xa
vo trung dugc st dung trong th| nghi¢m nay. Hé
thdng bao gém 225 mL the tich méi truong ran
hoac long vai gia thé ra ré la két qua tot nhat cua
thi nghiém ra ré in vitro.

Phwong phap nghién ciu

Anh huwéng cia BA hogc KIN 1én khd ning
nhan chai

Céc chdi in vitro (1,5 cm) VA va GA duoc
nudi cay trong hé thong binh thiy tinh véi mat do
3 chdi/binh nham khao sat anh huong ciia BA
hodc KIN don 1¢ d&én kha ning nhan nhanh chdi

cling nhu chét lugng chdi Arichoke dugc nhan
nhanh.

Anh hweéng ciia cac logi gia thé 1én khd ning
rareinvitro

Cac chdi in vitro (3 cm) VA va GA duoc nudi
cay trong hé théng nudi cdy hop nhua Magenta
v6i mat do nudi cdy 4 chdi/hop nham khao sét
anh huong céc loai gia thé khic nhau dén kha
nang ra ré in vitro cay Artichoke.

Ung dung hé thang nudi cdy tdi nylon trong sén
Xudt cay giéng

Cac chdi in vitro (3 cm) VA va GA duoc nudi
cay trong hé thdng nudi cay tdi nylon (Nguyén
Phic Huy et al., 2010) véi mat do 15 chdi/binh
trén loai gia thé tt nhat ¢ thi nghiém ra r& nham
danh gia kha nang ra ré in vitro ciing nhu mo
rong quy mé san xuat cay gidng.

Thich nghi va sinh trwéng ¢ giai dogn vwon
wom

Cay con cua hai glong Artichoke (100
cay/moi glong) c6 ngudn géc nudi cay in vitro
trong hé théng tdi nylon duoc thu nhan, rira sach.
Sau o, cay duoc trong vao vi xop trén gia thé xo
dira két hop vai cét (ty 18 2:1) & diéu kién vuon
wom VA ghi nhan ti 1& séng sot sau 8 tuan. Cay
con duoc tudi phun suong 2 lan/ngay trong mot
tuan dau sau khi tréng, sau d6 giam sb lan tuéi
thanh 1 lan/ngay. Cay dwoc dua ra khoi vuon
wom va chuyén sang chau Ién hon sau 12 va 20
tuan nudi trong nham danh gia kha ning thich
nghi va theo ddi sinh trudng cua cac cdy mé VA
va GA ¢ giai doan dong rugng.

Piéu ki¢n thi nghiém

Diéu kién in vitro: Cac chdi duoc dat trong
phong nudi véi nhiét do 25 + 2°C, do am 55 -
60%, ngudn anh sang dén huynh quang Véi

cuong do 40 - 45 umol.m2s?, thoi gian chiéu
séng 16 h/ngay.

Piéu kién ex vitro: Cay con duogc trong
trong vudn wom Vi nhiét o 18 - 25°C, d6 am
trung binh khoang 70 - 75% vai anh sang tu
nhién c6 che sang 40% bang ludi den, pH cua
gia thé trong cay khoang 6,5.
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Chi tiéu theo doi
Thi nghiém nhan chéi

Cac chi tiéu theo ddi lién quan dén thi
nghiém nay gom sb choi (choi/mau), chiéu cao
chdi (cm), chiéu dai 14 (cm), chiéu rong 14 (cm),
khi lugng tuoi (g), khdi Iuong khé (g), SPAD
(kiém tra bang may SPAD-502, Minolta Co., Ltd.,
Osaka, Nhat Ban) - Ham luong chlorophyll tong
(nmol/cm?) va ti 1& chat kho (TLCK) cua choi
Artichoke dwoc ghi nhan sau 4 tuan nudi céy.

Thi nghiém ra ré'in vitro

Cé4c chi tiéu theo doi lién quan dén thi
nghiém nay gom chiéu cao cay (cm), s ré
(ré/cay), ty 18 ra r& (%), chiéu dai ré (cm), khdi
luong twoi (g), khdi lwong kho (g), SPAD
(nmol/ecm?); céc chi tiéu duoc ghi nhan sau 4 tuan
nudi cay.

Thi nghiém thich nghi ngodi vieon wom

Céc chi tiéu theo ddi lién quan dén thi
nghiém nay ti 1¢ song sot (%), chieu cao cay
(cm), so la that (1a rang cua/cdy) va SPAD
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(nmol/cm?); céac chi tiéu duoc ghi nhan sau 8, 12
va 20 tuan nubi trong.
Xir ly s6 liéu

_Tét ca cac thi nghiém dugc bd tri hoan toan
ngau nhién mot yeu to, 1ap lai 3 lan voi 12
mauy/lan, cac so liéu dugc xu ly bang phan mém
Microsoft Excel 2016 va phan mém SPSS 16.0
véi phép thir Duncan va phép thir LSD (muac y
nghia p <0,05) (Duncan, 1955).

KET QUA VA THAO LUAN

Anh hwéng ciia BA hoic KIN Ién khé ning
nhan nhanh choi

Déi voi VA, hiéu qua nhan chdi dat cao nhat
(4,00 - 4,44 chdi) ¢ nghiém thirc bd sung 1 - 2
mg/L BA cao gip khoang 4 lan so véi dbi ching
(1 chdi) (Bang 1). Tuy nhién, s6 chdi c6 chiéu
cao > 2 cm chi dat tir 0 - 2,67 chdi duoc ghi nhan
trén moi treong chua 1 - 2 mg/L BA. Bén canh
d6, chiéu cao chdi, chiéu dai 14 va chiéu rong la
& céc nghiém thic 1 - 2 mg/L BA déu giam dang
ké so véi ddi ching (Bang 1 va Hinh 1).

5 -
a b
4 a
E
3 3 °
“0
£
(5]
6 2 u Chéi <2 cm
Chéi 22 cm
a
1
b b
0 c
0,0 0,5 1,0 1,5 2,0
mChdi< 2cm 0,00 2,00 4,00 1,67 4,00
ChdiZ 2cm 1,00 1,00 0,33 2,67 0,00

Hinh 1. Anh hwéng ctia BA Ién kha ndng nhan nhanh chdi VA sau 4 tudn nudi cy.

Quan st hinh thai cho thiy, céc chdi dugc
nhan nhanh trong nghiém thic bé sung 1 mg/L
BA c6 hién tugng xoan 14; trong khi do, ngiém
thirc b sung 1,5 mg/L hoic 2,0 mg/L BA ¢ hién
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tugng thuy tinh thé, dong thoi TLCK cuia cum
chdi chi dat 4,76% va 2,43%; twong ung (Hinh 2
va Hinh 4). Két qua ghi nhan dugc cho thiy moi
truong nudi cdy bo sung BA kich thich gia ting
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dang ké s6 luong choi nhung lai 1am giam chat
luong céc choi dugce nhan nhanh. Trong khi dé,
méi truong nudi cay bd sung KIN, hiéu qua nhan
chdi ¢ nghiém thirc 0,5 mg/L KIN (3,67 chdi) cao
gap 3,67 lan so vai ddi chimg va hon 81% s6 choi
(3 chdi) thu dugc trong nghiém thic nay dat kich
thude > 2 cm 1 t6i vu nhét (Hinh 3). Quan sét
hinh théi cho thy, chdi trong nghiém thirc nay
¢6 kich thudce ddng déu nhau, chéi to, khoe va la
¢6 mau xanh dam, diéu nay cho thay KIN c6 anh
hudng tich cyc dén chét lwong chdi duoc nhan
nhanh (Hinh 2).

Déi vai GA, s6 lugng chdi dat cao nhat (5,33
chdi/mau) khi b6 sung 1,0 mg/L BA va hon 93%

s6 choi ¢ kich thude > 2 cm. Quan sét hinh thai
cho thay cac chdi dugc nhan nhanh trong nghiém
thirc nay ¢6 kich thuéc ddng déu nhau, chdi to,
khoe va khong ghi nhan hién twong thay tinh thé
(Bang 2, Hinh 5 va Hinh 6). Trén mdi truong bo
sung 1,0 mg/L KIN, hiéu qua nhan chdi cao gap
4,00 13n 50 V6i dbi ching (4,00 chdi va 1 chdi,
tuong tng). Tuy nhién, chi 25% s chdi (1 choi)
cua nghiém thirc nay dat chiéu cao > 2 cm, thap
hon déng ké so véi nghiém thtc 0,5 mg/L KIN
(74%) (Hinh 7). Hinh thai chéi dugc nudi cy
trén méi truong chira KIN thé hién rd su khac so
vé6i nghiém thire bd sung BA va @i chiing, choi
nho, dai, 14 to c6 mau xanh dam (Hinh 6).

Hinh 2. Anh huéng clia BA hodc KIN 1én kha nang nhan chdi VA sau 4 tudn nuéi cdy; a, c: M6i trwdng bd sung

BA: b, d: Méi trwdng bd sung KIN. Thanh bar = 1 mm.
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Bang 1. Anh huéng clia BA ho&c KIN lén kha ndng nhan nhanh chdi VA sau 4 tudn nudi céy.

Chiéu

L 2 £ Chiéu  Chiéu Khéi Khéi
Cyto/'f”'” Iﬁgﬁc‘z‘:n o daila réngla Ilwong lweng MO ta hinh thai chéi
(mg/L) - cm)  (cm) twoi (g)  kho (g)
(cm)
pC 0 1,00e* 397ab  3,35b  0,63b 0,45b 0,03b Chéi nhé dai, la to
01 2,33d 4,73a 4,0la 0,97a 0,48b 0,02¢ Chéi nhé dai, la xanh
0,3 2,33d 2,43cd 1,81de 0,27cde 0,54ab  0,04a Chéi khéng déng déu,
KIN la nhd
05 3,67b 423ab  3,63ab 0,67b 0,52ab  0,04a Chéi déu, to khée, la
xanh
1,0 2,33d 3,17bc  2,50c  0,53bc  0,41b 0,02c Chdi to dai, 14 nhd
05  3,00c 1,73d 1,10f  0,27cde 0,47b 0,03b Chéi thap, la nho
1,0 4,33a 1,97cd  1,33ef 0,27cde 0,48b 0,03b Chdi thap, 14 xodn
BA 15  4,44a 253cd 1,88d 0,23de 0,63ab  0,03b Chéi thép, bj thay tinh
thé
2,0  4,00ab 1,93cd  1,30ef 0,18e 0,82a 0,02¢ Chéi thap, bi thay tinh
thé

Ghi cha: *Nhing ky tw khéc nhau (a, b, c...) trong cét thé hién s khac biét c6 y nghia véi dé tin cay p < 0,05
trong phép thd Duncan.

m Chdi <2 cm

$6 choi/cum
[\%)

Chdi 22 cm
1 b
c
Cc =
0
0,0 0,1 0,3 0,5 1,0
mChdi<2cm 0,00 1,33 1,00 0,67 0,33
Chdiz2cm 1,00 1,00 1,33 3,00 2,00

Hinh 3. Anh hwéng ctia KIN Ién kha ndng nhan nhanh chdi VA sau 4 tuan nudi cy.

Két qua tur thi nghiém nay cho thiy BA
kich thich tao chdi Artichoke nhiéu hon so véi
KIN dugc ghi nhan trén gidng VA va gidng
GA. Két qua cua nghién ctru nay ciing tuong tu
v6i nghién ctu cua Brutti va dtg (2000), El-
Zeiny va dtg (2013). Tuy nhién, BA cling 1a tac
nhan kich thich gia tang su tich lily nudc trong
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thuc vat (Catacora et al., 2019) gay ra hién
tugng thay tinh thé ciia cac chdi VA. Nguoc
lai, trén GA khdng ghi nhan hién tugng nay,
diéu nay chuang to su dap ung khong gidng
nhau giira cac gidng Artichoke trén cing diéu
kién nuéi cay (lapichino, 1996; Bedini et al.,
2012). Tém lai, méi trudong bd sung 0,5 mg/L
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KIN 1a méi truong thich hop cho giai doan
nhan nhanh cho6i VA va méi tredng bo sung 1,0

nhan nhanh chdi GA.

mg/L BA 1a méi treong thich hop cho giai doan

8 - 7,69
7,40a
g 6.38b 6,25b
e-g
x 6
& 5,16bc
5 AJ7c 4.76c KIN
@ —BA
v
l_ 4 |
2,43d
0,1 0,3 05 1 1,5 2

Nong do (mg/L)

Hinh 4. Anh hwéng clia BA hodc KIN 1én TLCK clia cum chdi VA sau 4 tuan nu6i cay.

B Chéi <2 cm

Chéi 22 cm

6 -
c
5 | I a a
E 4]
3 b
3
5 31
.g a
2 -
1 -
b
0 C C
0,0 0,5 1,0 1,5 2,0
mChéi<2cm| 0,00 3,00 0,33 4,67 5,00
Chdiz2cm| 1,00 0,33 5,00 0,33 0,00

Hinh 5. Anh hwéng ctia BA lén kha ndng nhan nhanh chdi GA sau 4 tuan nudi céy.
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Bang 2. Anh huéng cltia BA ho&c KIN lén kha ndng nhan nhanh chdi GA sau 4 tuan nudi cly.

Téng . .» Chiéu £ £
Cytokinin sé Chieu . Chley réng Khoi Khoi TLCK . )
(mg/L) chéijcu €20 choi daila 4 Iu’g’pg Iu’c_i’ng (%) Ghi chu
m (cm) (cm) (cm) twoi (g) khd (9)
Chdi nhé dai,
PC o0 1,00d* 4,70a 3,99a 0,57a 0,47bc  0,03abcd 6,38b xuét hién nhiéu
la vang
01 267cd 410ab 3420 223 gg7apc  0,05a 7.46a  Choinho dai,
b la xanh
03 300bcd 2,90c 237d 04lc 06labc 004abcd 655p  Shoikhong
dong deu
KIN hdi kho
05 2,67cd  3,13bc 2,80c 043c 047bc  0,03cd 6,38b g; o1 khong
ong deu
10 400abc 3.60abc  276c 05lb 064abc 003bcd  4.68cd )?;r:)tlw to dai, la
05 3,33bcd  2,83c 21le 0,30d 0,78ab  0,04abc 512¢c  Choikhong
dong deu
1,0 533a  3,60abc 2,83 042c 08la  0,05ab 6,17b E[:‘;; deu, to
BA —
15 500ab 343bc  279c 028d 048bc  0,03cd 625p  Choithap, bi
thay tinh thé
20 500ab  2,63c 2,74c  0,29d 0,42c 0,02d 4,76¢d Eﬁg' thap, la

Ghi cha: *Nhing ky tw khac nhau (a, b, c...) trong c6t thé hién sw khac biét cé y nghia véi d6 tin céy p < 0,05

trong phép ther Duncan.

Anh hwéng cia cac loai gia thé 1én kha ning
rarein vitro

Déi véi VA, khi st dung gia thé rockwool ty
1& ra ré (90,00%) va sé ré/cay (5,00 ré) dat cao hon
S0 véi gia thé agar TM (75,67% va 3,67 ré; tuong
ng) hoic gié thé gelrite (72,00%; 3,67 ré; twong
ng). Tuy nhién, trén gia thé rockwool, mét s6 chi
tiéu sinh truong cua cay nhu chiéu cao cay (3,83
cm), chiéu dai ré (3,03 cm), chiéu dai l4 (3,73 cm),
chiéu rong 14 (0,29 cm) va khéi lugng tuoi cy
(0,85 g) déu giam dang ké so véi cay trén gia thé
agar TM (Bang 3). Quan sét hinh thai cho thay ré
dai va mong trén gia thé rockwool; trong khi ré
dugc hinh thanh trén gia thé agar TM dai, to va
chic khoe. Hiéu qua ra ré VA trén gia thé gelrite
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coty lé raré (72,00%) va sb ré/cay (3,67 ré) khdng
c6 su khac biét dang ké so vai hiéu qua dugc ghi
nhan trén gia thé agar TM; tuy nhién, chiéu dai ré
(1,77 cm) va khéi luong tuoi cay (0,72 g) lai thip
hon so véi nghiém thac agar TM (3,53 cm; 0,91
g; twong ung). Ngoai ra, kha ning ra ré di giam
dang ké trén gia thé agar NC, gia thé perlite va gia
thé vermiculite ciing da dugc ghi nhan (Hinh 8;
Bang 3).

Déi v6i GA, hiéu qua ra ré tot nhat duoc ghi
nhan trén gié thé gelrite véi s6 ré/cay (5,00 ré) va
ty 16 ra ré (80,00%), s6 14 mai (3,33 14), chidu rong
14 (0,94 cm), khéi luong tuoi (0,81 g) va khdi
lwong khé (0,07 g) déu cao hon déng ké so véi cay
trong nghiém thirc gia thé agar TM (Bang 4).
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0,5 mg/L

1,0 mglL *

Hinh 6. Anh huéng ctia BA hodc KIN 1én kha ndng nhan chdi GA sau 4 tuan nubi cay; a, c: Mdi trwdng bd sung
BA: b, d: Méi trweng bd sung KIN. Thanh bar = 1 mm.

®Chdi < 2 cm

Chéi 22 cm

5 -
4 a
£ 3] a
2 b c
Q0
=
o .
S 2 -
1 4 a
b
b b
0 C
0,0 0,1 0,3 0,5 1,0
uChéi< 2cm]| 0,00 1,33 2,67 0,67 3,00
Chéi 22 cm 1,00 1,33 0,33 2,00 1,00

Hinh 7. Anh hwéng cta KIN Ién kha ndng nhan nhanh chdi GA sau 4 tudn nudi cay.
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100 +
a
80 + b
b
S 60
"E c
o
E.
oy 40 -
-
d
20 1 de
0 - . —
agar TM agar NC gelrite perlite vermiculite | rockwool
|lT9 léraré 75,67 24,00 72,00 14,33 48,33 90,00

Hinh 8. Anh hwéng cta cac loai gia thé 1én kha ning ra ré in vitro cay VA sau 4 tuan nudi cay.

Bang 3. Anh huéng cla céc loai gia thé khac nhau 1&n kha nang ra ré& cay VA sau 4 tuan nudi cy.

Chiéu £ Khoi

cao S0  Chiéu séla Chieu Chiéu SPAD .~ Khoi
Gia thé A re/ daire méi/ daila réngla (nmol/ ong lwong  Ghicha
cay cay (cm) cay (cm) (cm) cm? twoi khé (9)
(cm) 9)
Agar TM  617a 367b 353a 300a 533a 1,03a 3353ab 09la 008a eda.ova
chac khée

Ré& ngén, nhd

Agar NC 3,10b 0,33d 0,23e 2,00b 2,20c 0,27c 34,53ab 0,47c 0,03c N
va mem

Ré& ngén, nhd
va c6 phat
sinh thém ré
the cap

Gelrite 517ab 3,67b 1,77c 2,67a 5,17ab 0,73ab 36,33ab 0,72b 0,06abc

Ré& ngan, nho
Perlite 3,20b 0,67d 0,33e 1,33c 3,50bc 0,40bc 23,93c 0,57c 0,04bc vagiondé
gay
Réldai,tova
chac khée

Vermiculite 6,33a 1,33c 1,10d 2,33ab 5,33ab 0,87a 38,87a 0,85b 0,07ab

Ré dai\, nho
Rockwool 3,83b 5,00a 3,03b 2,67a 3,73bc 0,29c 33,56ab 0,44c 0,07ab va nhiéu léng
hat

Ghi cht: *Nhing ky tw khéc nhau (a, b, c...) trong cét thé hién s khac biét c6 y nghia véi dé tin céy p < 0,05
trong phép th& Duncan.
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Bang 4. Anh huéng cla céc loai gia thé khac nhau 1&n kha nang ra r& GA sau 4 tudn nudi cy.

Chiéu

Khoi

cao  S&r& Chiéu séla  Chiéu Chieu SPAD  ~ "~ Khoi
Gia thé cay cay daire maoi/ dailad rongla (nmol/ tu’&ig lwong Ghichi
cm ca cm cm cm? khoé
o) em cay m) (m) cm) (@)
AgarTM 533a* 367b 1,87a 3,33a 517a 087ab 3367a 0,84a 0,07a cRr?égTh:’)oeva
A Ré& ngén,
garNC  4,67ab 0,67c 013b 2,670  4,63ab 073b 2820ab 054c 004b "M,
R& dai, nho
Gelte  4,33b 500a 1,10ab 3,33a  4,37ab 0,94a 32,67a 0,8la 0,07a ‘;ﬁ]ﬁothpéhni‘tré
ther cap
Ré& ngén,
Perlite 467a 0,33c 0,10b 2,33ab 4,83a 0,95a 29,57ab 0,55c 0,04b nhévagi()n
deé gay
vermiculit 4 o750 3970 177a  2.67b  483a 009la 3443a 070ab 007a Rodahtova
e chac khoée
R& dai, nho
Rockwool 5,00a 3,63bc 1,10ab 1,67c 4,20b 0,92a 33,67a 0,66bc 0,06ab va nhiéu léng

hat

Ghi ch: *Nhiing ky tw khac nhau (a, b, c...) trong c6t thé hién s khac biét cé y nghia véi dé tin cdy P < 0,05
trong phép ther Duncan.

100 1
a

80 1
=
i:E 60 -+ b
s ° b
E-
]
- 40

20 ¢ c c

0 agar TM agar NC gelrite perite vermiculite | rockwool
| mTyléraré 53,00 12,67 80,00 13,33 51,33 54,67

Hinh 9. Anh hwéng cta cac loai gia thé 1én kha ning ra ré in vitro GA sau 4 tudn nudi cdy.
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Hinh 10. Anh hwéng ctia cac loai gia thé Ién kha nang ra ré in vitro GA sau 4 tudn nudi cdy. a, ai: Gia thé agar
TM (ré - mii tén); b, b1: Gia thé gelrite; ¢, c1, c2: Gia thé rockwool; d: Gia thé agar TM, agar NC, gelrite, perlite,
vermiculite, rockwool (ttr trai sang phai). Thanh bar = 1 mm.

Quan sat hinh thai cho thay, ré nho, dai va
c6 phét sinh thém cac ré phu trén gia thé gelrite
(Hinh 10). Bén canh d6, kha ning ra ré va cac chi
tiéu vé sinh truéng cua cdy trong nghiém thic
agar TM, vermiculite va rockwool nhu chiéu cao
cay, chiéu dai r&, sé 1a mai, khdi luong tuoi va
khéi lugng kho khong c6 su khac biét dang ké vé
mat théng ké. Bén canh do, hiéu qua ra ré GA da
giam déng ké trén gia thé agar nghién ciru va gia
thé perlite da dugc ghi nhan (Bang 4 va Hinh 9);
két qua twong ty da duoc ghi nhan trén VA. Do
do, gia thé agar NC va gia thé perlite khong phu
hop trong giai doan ra ré in vitro VA va GA. Tém
lai, thong qua két qua thu dugc vé higu qua ra ré
in vitro va chat lugng cay giéng trén cac gia thé
dugc khao sat, gia thé agar thwong mai dugc dé
Xuat cho muc dich cai thién kha ning ra ré va
nang cao chat lugng cdy md VA va gia thé gelrite
cho cay mé GA.

Ung dung h¢ thong nudi ciy tdi nylon trong
san xuat cay glong

Hi¢u qua ra ré cia VA va GA déu khang c6
su thay doi dang ké khi dugc nubi cay trong hé
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thdng tai nylon. Bdi voi VA, ty 18 ra ré dat
81,33%, sb ré/cay l1a 3,33 ré (Bang 5), tuy nhién,
bén canh hinh thai r& phat trién binh thuong
(Hinh 11b, by), hinh thai ré bat thudng nhu sy
phong chop ré va ciu trac mo dudi biéu bi toi
x0p va roi rac ciing da dugc ghi nhan trén VA V6i
s6 luong khong dang ké (Hinh 11c, c1). Mo ré
x6p nay rat dé bi ton thuong tao diéu kién cho su
xam nhap cia nam bénh va vi khuian vao mo
mach bai cau tric vo khdng tét, dé bi mong nuéc,
thdi ré khi cho cay con thich nghi ¢ diéu kién
vuon wom. Nguyén nhén cua hién tuong phdng
r& 1a do su thiéu hut oxy trong tdi nudi ciy (stress
luu théng khi). Muc oxy giam trong gia thé co
moi lién quan voity I¢ ra ré kém vasu giam chleu
dai ré ciing nhu anh huong dén hd hap cua ré
(Keatmetha, Suksa-Ard, 2004; Labrousse et al.,
2012), tir d6 dan dén sy thich nghi kém cua cay
khi chuyén ra vuon wom (Labrousse et al., 2012;
Barpete et al., 2014). Tuy nhién, dé dang khic
phuc s it hién twong bat thuong nay théng qua
viéc giam mat do nudi cdy mau nham dam bao
Sur cung cap day du luong oxy can thiét cho su sy
cam ng tao ré va sinh truéng t6t cua cac cay con
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(Keatmetha, Suksa-Ard, 2004; Labrousse et al.,
2012).

Dbi voi GA, ty Ié ra ré dat 77,00% vai sd
ré/cay la 3,67 r& (Bang 5). Ngoai ra, két qua
khong ghi nhan hinh théi ré bat thudng nao trén
GA. Mit khac, di c6 su phat trién thém cac ré
phu (Hinh 11e). Quan sét hinh thai giai phau cta
ré cho thay sy phét sinh thém cac ré bén tir mo
mach dan cua ré chinh (Hinh 11e;). Trong vi

nhan gidng thuc vt, tai nylon dwoc biét dén nhu
mat hé thdng nudi cay tién dung vai cac vu diém
nhe, dé kha tring, dé mua va gia thanh ré
(Nguyén Phic Huy et al., 2010). Do dé, viéc ung
dung va thir nghiém kha ning ra ré in vitro cua
cay Artichoke trong tiii nylon rat quan trong, két
qua da chi ra rang hé thong nuoi Cay tdi nylon
phu hop cho muc dich san Xuit cay giong
Artichoke véi s6 luong Ion da duoc dénh gia trén
gidng VA va giéng GA.

Bang 5. Kha néng ra ré clia cac chdi VA va GA trong tdi nylon sau 4 tudn nudi cy.

Khéi

Gibng gg;é(lé r::]z)lo '(I;Z))Ié raré S6 rélcay g)l:\:?u daire (SnPn,]A(I)Dl/(:mz) lwong Eﬁgi(gl;)rqng
twoii (g)

VA 7,77 £0,21* 81,33+2,67 3,33+0,33 4,37+0,12 27,20+0,78 0,98+0,02 0,08 +0,01

GA 497+0,17 77,00+2,33 3,67+0,67 3,67+008 2587+065 0,88+0,01 0,07+0,01

Ghi cha: * Gia trj trunh binh + SE

Hinh 11. Kha nang ra ré cla cac chdi VA va GA trong hé thong nuoi cay tdi nylon. a: Cay VA trén gia thé agar
TM; b, ba: Chdp ré VA binh thu’o’ng (mat cat doc re) ¢, c1: CAu tric xop bt thwéng clia chép ré VA dwoc nubi
cdy trong tli nudi cay nylon san xuat (mat cat doc ré); d: GA trén gia thé agar thwong mai; e, e1: R& GA va sy
phét sinh ré thir cip (mét cat ngang ré). Thanh bar = 1 mm.
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100,00 -
80,00 -
=
5
(7]
o 60,00 1
[ =)
“Q
(7]
E-
= 40,00 - 88,00
20,00 -
0,00
Gidng tim Gidéng xanh

Hinh 12. Ti I& séng s6t clia cdy mo VA va GA sau 8 tuan nudi tréng trong diéu kién vwen wom.

Hinh 13. Cay mo VA va GA dugc trdng trong didu kién vwon wom. a, b: Cay mé VA va GA duoc trdng ra vwon
wom sau 8 tuan (twong ng); c: Cay md VA va GA duogc trong ra viedn wom sau 12 tuan; d: Cay md VA phat
trién cac chdi bén sau 20 tuan tréng trong vudn wom; e: Cay mé GA sau 20 tuan trdng trong vwdn wom.
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Bang 6.Thich nghi va sinh trwdng & giai doan vwén wom clia VA va GA c6 ngudn gbc nudi cdy mo.

Thoi Chiéu cao cay (cm) S6 la rang cwa SPAD (nmol/cm?) Ghi cha
ian
?tuén) VA GA VA GA VA GA VA GA
Xuét hién
7,94 + 1,80+ 280+ 3058+ 2878% uat nie
8 0.15* 8962009 45 0.20 0,75 031 - la rang
cuva
23,84 + 260+ 360+ 3750+ 37,42+ Tanlacdy  Tanlacay
12 63 2512038 5y 0.24 0,86 0,82 dung dirng
00 110,18+ 117,32+ 580% 6,00+ 4476+ 39,64+ f;":; t(;fgchéi )
1,21 0,50 0,20 0,32 0,71 0,65 oo

Ghi chu: * Gia tri trunh binh = SE.

Thich nghi va sinh trwéng & giai doan
vuwon wom

Sau 8 tuan ¢ diéu kién vuon wom, ty 1é sbng
s6t cua cdy mo Artichoke twong d6i cao vai VA
12 95,00% va GA la 88,00% (Hinh 12). Bén canh
do, cdy mo Artichoke sinh truong khoe manh va
cac chi tiéu theo ddi vé sinh truong cua cdy mo
Artichoke dugc ghi nhan va thé hién trong Bang
6. Céc chi tiéu vé chiéu cao cay, sb 14 ring cua,
SPAD cua ca hai giéng khdng c6 su khac biét 16n
trong cac khoang thoi gian trong ting tir 8 tuan —
20 tuan.

Quan sét hinh thai cho thy, trong 8 tuan dau
tién, cay Artichoke cua ca hai glong déu phat
trién tan 1a xoe tron xung quanh goc, cay déu,
khoe, kha ning ra r& moi tot, 14 day va c6 mau
xanh dam (Hinh 13a, b). Sau 12 tuan nuéi trong,
cay con ca hai giéng phat trién nhanh va ton tai
hoan toan dang 14 rang cua véi tan 14 ding (Hinh
13c).

Sau 20 tuan trong, cdy mo VA da xuat hién
thém nhiéu chdi con xung quanh géc (Hinh 13d);
trong khi GA khong xuét hi¢n choi con (Hinh
13e). Tir d6 co thé thay st dung loai I gia thé phu
horp da gitup nang cao hiéu qua ra ré in vitro va
chat luong cay mo Artichoke, ngoai ra con gidp
tang kha nang thich nghi, sinh truong va phat
trién cua cdy con & diéu kién ex vitro mot cach
hiéu qua. Comino va dtg (2019) da bao cdo rang
cay giong Artichoke c6 nguon goc invitro co kha
nang sinh trudng va phat trién tot khi dugc trong
trén dong ruong tir do giap cai thién nang suét,

ning cao dang ké hiéu qua kinh t& cho nguoi
trong cay Artichoke.

KET LUAN

Két qua caa nghién ctru di cho thay hiéu qua
nhan nhanh chdi cay Artichoke phu thudc vao
loai va ndng do cytokinin duoc b sung vao moi
truong nudi cay cho ting giéng khac nhau (0,5
mg/L KIN di v6i VA, bo sung 1,0 mg/L BA doi
v6i GA). Agar TM la gia thé gitp cai thién kha
niang ra ré in vitro va chit luong cdy con
Artichoke “glong Tim” (gia thé gelrite trén GA).
Ngoai ra, h¢ thdng nudi cay tdi nylon la h¢ thong
co tiém nang u'ng dung san Xuat cay glong
Artichoke véi s6 luong 16n c6 chit luong dong
déu. Nhing cay con Artichoke co hguon goc
nuoi Cay in vitro co sinh truéng va phat trién tot
trong diéu kién vuon wom.

Lo&i cam on: Nghién ciu nay duoc thuc hién duéi
su hé tro kinh phi cia dé tai cap S¢ Khoa hoc va
Cong nghé tinh Lam Pong “Nghién ciru tuyén chon
bé giong Artichoke chdt hieong cao tai Lam Pong”.
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SUMMARY

Artichoke (Cynara scolymus L.), a medicinal plant with high economic value, contains high levels
of phenolic compounds; especially cynarine, which plays an important role in preventing cancer,
cardiovascular disease, osteoporosis, diabetes and neurodegeneration, etc. Currently, Artichoke
micropropagation has achieved some success; however, the rooting efficiency and plantlet quality are
still limited. In this study, improving the quality of Artichoke plantlet related to the shoot quality and
suitable substrates in in vitro rooting stage was studied on “Violetta” Artichoke (VA) and “Green
Globe” Artichoke (GA). The results showed that shoots (1.5 cm) cultured on MS medium
supplemented 0.5 mg/L KIN were most suitable to shoot multiplication of VA with the number of
shoots/explant (3.67 shoots), number of shoots > 2 ¢cm (3 shoots); while, 1.0 mg/L BA was suitable
to shoot multiplication of GA (5.33 shoots; 5.00 shoots; respectively) after 4 weeks of culture.
Besides, the in vitro rooting was improved using 8 g/L commercial agar for VA; meanwwhile, 3 g/L
gelrite for GA. In addition, the nylon bag culture system (120 mm x 250 mm) has potential in plantlet
production (15 plants/bag) and can be applied for large scale micropropagation. In addition, VA and
GA plantlets derived from in vitro culture gave the good acclimatization, growth and development

after 8, 12 and 20 weeks cultivating at the green house conditions.

Keywords: Acclimatization, Artichoke, micropropagation, substrate, in vitro rooting
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