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TOM TAT

Da yén thao kép den (Petunia hybrida Hort. ex Vilm.-Andr. cv. ‘Midnight Gold’), thudc ho Ca (Solanacea), 1a cay
hoa tréng chau cé gia tri cao va dang dwoc wa chudng trén thj trwérng. Nghién ctvu nhan gidng in vitro cay Da yén
thdo kép den t&» mod 14 nhdm dap &ng nhu cau cay gidng Da yén thao cho thij trwdng. Cac thi nghiém mét nhan té
duwoc bb tri theo khdi hoan toan ngau nhién véi 3 1an nhic lai. Két qua cho thdy: méi trwong MS bb sung 1 mg/l BA,
30 g/l sucrose va 6,5 g/l agar thich hop nhat dé tai sinh chéi tir mo 1a. Méi trwong dwdng chdi ¢d ngudn géc chdi
ngon phii hop nhét 14 MS bb sung 30 g/l sucrose, 5% nudc diva va 6,5 g/l agar. Mai trwdng dwéng chdi co ngudn
gbc dbt than phu hop nhét 1a MS bd sung 30 g/l sucrose, 10% nwéc dira va 6,5 g/l agar. Méi truwdng ra ré thich hop
nhét 1& MS b sung 30 g/l sucrose, 0,1 g/l AC va 6,5 g/l agar. Cay con in vitro dwgc trdng trén gia thé peatmoss thich
nghi tét sau 4 tuan ra ngdi v&i ty 1& séng dat 75%, chiéu cao cay dat 7,83cm, sb 1a dat 16,55 la/cay.

T khoa: BA, da yén thdo kép den, hé thdng tai sinh, NAA, than hoat tinh.

Establishment of a High-Efficiency Regeneration System
for Petunia hybrida Hort. ex Vilm.-Andr. cv. ‘Midnight Gold’ from Leaf Tissues

ABSTRACT

Black double petunia (Petunia hybrida Hort. ex Vilm.-Andr. cv. ‘Midnight Gold’), belonging to the Solanacea
family, is a high - value and popular potted ornamental plant on the flower market. This study aimed to establish an
efficient in vitro regeneration system for Petunia hybrida “Midnight Gold”. A one-factor experiment was arranged in a
completely randomized design with three replications. Leaf explants were cultured on Murashige and Skoog (MS)
medium supplemented with various growth regulators and additives. The results showed that the optimal medium for
shoot regeneration and multiplication was MS medium containing 1 mg/l benzyl adenine (BA) and 6.5 g/l agarose.
For shoot development, MS medium with 30 g/l sucrose, 5% coconut water, and 6.5 g/l agarose was most effective
for shoot tips, while 10% coconut water was preferred for nodal explants. Rooting was successfully induced on MS
medium supplemented with 30 g/l sucrose, 0.1 g/l activated charcoal, and 6.5 g/l agarose. Acclimatized plantlets
exhibited a 75% survival rate, reaching an average height of 7.83cm and producing 16.55 leaves per plant within four
weeks. These findings provide a valuable protocol for Petunia hybrida “Midnight Gold” in vitro mass propagation,
meeting the increasing market demand for this popular ornamental species.

Keywords: Activated charcoal, BA, NAA, Petunia hybrida Hort. ex Vilm.-Andr. cv. ‘Midnight Gold’,
regeneration system.

" ~ ~ trong nhiing loai hoa trong chau dé trang tri
1. DAT VAN DE g mtng foal o8 chall ce trans

’ trong nha, ban cong, duong pho, cong vién..
Da yén thao (Petunia spp.) con c6 tén 1a Da phé bién trén toan thé gidi. Da yén thao bao

yén thio, Da yén thao, Yén thio hoa, 14 mét gdm cac loai, loai lai va cac gidng lai thudc chi
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Da yén thdo, ho Ca (Solanaceae), 16p Hai la
méam. Da yén thao dudc chia 1am 2 nhém dua
vao cau tric hoa 1a Da yén thao kép va Da yén
thao don. Cay Da yén thao c6 ngudn géc tu
vung nhiét d6i, can nhiét d6i cia Nam My va
duge lan rong sang cac nuée c6 khi haju tuong
tu trong d6 c6 Viét Nam, ciy cao tu 0,3-1,0m,
than thdo véi hinh thai vA mau sic hoa da
dang. Cay sai hoa, ra hoa quanh niam néu dugc
cham séc t6t (Pham Hoang Hg, 2000).

Nhu ciu cay giong Da yén thdo ngay cang
téng, dic biét 14 cac giong Da yén thao canh
kép, cac gidng c6 mau sic dic biét, méi du nhap
vao Viét Nam. Da yén thao thuong dudc nhan
gidng bing hat ho#c gidm canh. Tuy nhién, hat
Da yén thao nhd va mat nhiéu thoi gian dé xu li
nhan giéng. Mat khac, theo Bui Thi Cic & cs.
(2017), hat Da yén thao cé ty 1é ndy mam khéng
cao (60%), con hé s nhan giéhg bing phuong
phap gidm canh thap, stc séng kém. Vi vay,
ngudn cung cdy giong Da yén thao cho thi
truong hién nay cht yéu ti nuéi cdy mé té& bao
thuc vat.

Tai Viét Nam, cac nghién ctiu nuéi cdy mo
da dugdc tién hanh trén moét sé giéng Da yén
thao phé bién. Nam 2017, Bui Thi Cic & cs.
(2017) da nhan in vitro giong Da yén thao hoa
héng soc tim bang chdi duge tai sinh tit doan
than mang mit ngt. Nguyén Tién Long & cs.
(2021) ciing da tao dugc ngudn vat lidu khdi dau
trong vi nhan giéng tU mo 14 cay in vitro cla
gidng Da yén thao tim héong véi két qua 100%
cac chdi in vitro tii sinh thong qua hinh thtc
moé seo. Lé Bao Phiic & cs. (2022) ciing da
nghién citu anh hudng ctia nano bac 1én su phat
sinh chéi va phat sinh ré ctia cAy Da yén thao
(P. hybrida) in vitro. Vo Thanh Phic & cs.
(2023) da thiét lap quy trinh nhén in vitro hiéu
qua cho giéng Da yén thao don mau héng phin
ti dé hoa.

Mic du c6 rat nhiéu nghién ctu nhan giéng
in vitro Da yén thao trong va ngoai nudc da
dudc tién hanh, nhung hién c6 rat it nghién ctiu
dugc thuc hién trén cac giong Da yén thao kép.
Do vay, chiing t6i da tién hanh nghién ctiu xay
dung hé théng tai sinh in vitro cho giéng Da yén

thao kép den dang dugc ua chudng trén thi
trudng nhdm cung cdp ciy giéng phuc vu nhu
cAu ctia ngudi tréng Da yén thao.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cay Da yén thao kép den (Petunia hybrida
Hort. ex Vilm.-Andr. cv. ‘Midnight Gold’) dugc
thu thap tai Pa Lat va trong tai B6 mon Thuc
vat, Khoa Nong hoc, Hoc vién Nong nghiép
Viét Nam.

2.2, Phuong phap nghién ctiu

2.2.1. Méi truong va diéu kién nuéi ciy

Cac méi trudng nudi cdy in vitro duge diéu
chinh vé pH = 5,8 va dudc hap khi trung 6
121°C trong 20 phiit, 4p suit 1,1atm. Déi véi cac
thi nghiém in vitro, mau dugc nudi cdy & diéu
kién nhiét do phong 25C + 1°C, d6 &m 70-75%,
anh sang c6 cuong do 2.000Lux, chu ky chiéu
sang 1a 10h sang/14h t6i. Thi nghiém & giai
doan vuon uom dudge thuc hién duéi anh sang tu
nhién, trong nha luéi c6 mai che nilon tring.

2.2.2, Bé'tri thi nghiém

Cac thi nghiém duge b tri theo kiéu mot
nhan t6, hoan toan ngiu nhién, mdi cong thiic
thi nghiém duge lip lai 3 1an, mdi 1an it nhéat
20 mau.

Giai doan tao nguén vat liéu khdi ddu va tai
sinh choi

La Da yén thao kép den dugc khi trung
bing HgCl, 0,1% trong 10 phut (Farooq & cs.,
2021) sau dé duge ria bing nude cit vo trung
2-3 lan. LA sau kht tring duge cdy vao méi
trudng MS (Murashige & Skoog, 1962) c6 bd
sung 30 g/l sucrose, 6,5 g/l agar, pH 5,8. Sau 1
tudn, cac 14 xanh, khong nhiém n&m hoic
khudn duge cit thanh cac miéng 0,5 x 0,5cm va
cdy vao moi truong MS + 30 g/l sucrose + 6,5 g/l
agar, pH 5,8 v6i ham lugng NAA hoic BA tu
0,5-2,0 mg/l dé tao md seo va tai sinh chdi.
Cac binh thi nghiém sau dé giii trong t6i 1 tuan
sau d6 chuyén sang gia c6 dén chiéu sang theo
chu ky.
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Cac chi tiéu dudc theo déi sau 6 tudn nubi
cdy bao gobm: Ty 1& tao mo seo (%) = (S6 mau tao
md seo/Téng s6 mau) x 100; Ty 18 tai sinh chdi
(%) = (S6 mau tao mé seo/Tong s6 miu) x 100;
Hinh thai chdi (mau sdc, kich thudc (map,
manh), thay tinh héa...).

Giai doan duédng chéi

Chéi ngon in vitro tai sinh tit md 14 (cao
1,3-1,5cm, cb 3-4 1a/chdi) va doan than mang 1
mét ngu tai sinh t& mé 14, dai 0,5-0,7cm dudc
cdy lén méi truong MS dic véi ham ludng
sucrose, nuéc dita thay d6i tuy thi nghiém.

Cac chi tiéu dudc theo déi sau 4 tudn nubi
cdy bao gdom; Pudng kinh than (cm); Chiéu cao
chéi (cm); S6 1a/chdi (14/chéi); Chiéu dai 14 (cm);
Chiéu réng 1a (cm); Hinh thai chéi (mau sic,
kich thuéc (map, manh), thiy tinh héa..).

Giai doan tao cdy hoan chinh

Chéi in vitro cia giong Da yén thao kép den
sau giai doan dudng chéi, dai 2cm dudc ciy vao
méi trudng tao cdy hoan chinh trén nén moi
trudng MS + 30 g/l sucrose + 6,5 g/l agar c6 bs
sung NAA & cac ham lugng (0,1; 0,3; 0,5 mg/l)
hoidc than hoat tinh (AC) & cac ham lugng (0,1;
0,3 g/l). Cac chi tiéu dudc theo ddi sau 10 ngay
nudi cdy gom: Pudng kinh than (cm); Chiéu cao
cdy (cm); So la/cay (la/chdi); Chiéu dai 14 (cm);
Chiéu rong 14 (cm); S6 ré trén ciy (ré/cay);
Chiéu dai ré (cm); Hinh thai ré: mau sdc, kich
thuéc (map, manh).

Giai doan vuon udm

Cay in vitro sau giai doan tao cdy hoan
chinh dugc tréng trén cac khay x6p 112 16 (kich
thuée Dai x Rong x Cao: 56cm x 36cm X 4cm)
véi gia thé peatmoss (Hang sin xuét: Nord-Agri
(Litva); pH 5,5-6,5; EC 0,5-0,9 mS/cm;
NPK ~ 1,2 kg/m?. Céc chi tiéu duge theo ddi
trong 4 tudn, bao gom: Ty 1& sdng (%) = (S6
luong ciy s6ng/Téng s cdy ra ngdi) x 100%:;
Chiéu cao cay (cm); S6 14 trén cay (14/cay).

2.2.3. Xur Iy sé'liéu

S6 liéu thi nghiém duge xti 1y theo phuong
phép phan tich phucng sai (ANOVA) bing phan
mém thong ké IRRISTAT 5.0 va Duncan’s Test
4 miic tin cay 95%.
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3. KET QUA VA THAO LUAN
3.1. Giai doan tao mo6 seo va tai sinh chéi

Anh huéng ctia BA, NAA t6i kha ning tao
mo seo va tai sinh chéi tit mé 14 ctia giong Da
yén théo kép den:

Mo seo 1a tap hop cac t&€ bao khéng phan
héa, ¢6 dic tinh phan chia manh, thudng duge
hinh thanh ti su phan biét héa ctia t& bao nhu
mé va su phan chia manh mé ctaa té& bao vung
tugng tang. Tao md seo 14 mdt bude trung gian
dé tai sinh chéi trong qua trinh nuéi cdy in vitro
4 thuc vat. Ham luong cac chat diéu hoa sinh
trudng thuc vat 13 mot yéu td chinh kiém soat
viéc hinh thanh mo seo va tai sinh chdi trong
moi truong nudi cdy. Nhom chat diéu hoa sinh
trudng auxin va cytokinin thudng duge bé sung
dé giup tang kha nang cam tdng hinh thanh mé
seo va tai sinh chdi. Trong nghién ctiu nay NAA
(thudc nhém auxin) va BA (thudc nhém cytokin)
duge st dung riéng ré d8 danh gia kha ning
cam Ung tao mo seo va tai sinh chdi tit mé 14 ctia
giong Da yén thao kép den.

Mbo 14 ctia giong Da yén thao kép den khéng
tao mo seo trén moi truong khong bd sung chat
diéu hoa sinh trudng. Trén moéi trudng c6 NAA,
mé 14 c6 tao mo seo nhung khéng tai sinh choi
con trén moi trudng b sung BA, mé 14 vira tao
mo seo vita tai sinh chdi. Ty 1é tao md seo va tai
sinh chéi ting din v6i nong d6 BA ti
0,5-1,0 mg/l r6i giam khi BA ting 1én 2,0 mg/l
(Bang 1). Day la quy luat chung cta cac chat
diéu hoa sinh trudng thudc nhém cytokinin néi
chung va BA néi riéng. Ching téi déng ¥y véi
nhan xét cia Phan Xuan Huyén & Nguyén Thi
Phugng Hoang (2017) riang khi tang dan ham
lugng BA thi kich thich su tai sinh chéi, dén
ham lugng t6i uvu thi sy tai sinh chéi dat tot
nhat, nhung khi vugt qua ngudng t61 uu thi sé&
gay ra hién tudng tc ché su tai sinh chdi hoic
lam cho mAu bi chét.

Véi giong Da yén thao kép den, mau mé 14
cdy trén méi trudng bé sung 1 mg/l BA c¢6 kha
nang hinh thanh mo seo va tai sinh chéi cao hon
cac cong thiic con lai, véi ty 18 mau tao mod seo
dat 94,44% va ty 16 mau tai sinh chdi dat
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83,33%, sai khac c¢6 § nghia v6i cac cong thic
con lai. Chéi tao thanh sinh trudng tét, 1a c6
mau xanh dam (Bang 1). K&t qui nay tuong
dong v6i nghién citu cia Nguyén Tién Long &
cs. (2021) khi bé sung BA vao méi trudng nudi
cdy dé tai sinh doan than in vitro giéng Da yén

thao tim héng. Con nghién ctu cia Hassan &
cs. (2010) cho th&y moi truong phi hgp nhat dé
tai sinh chéi tit mo 14 Da yén thao “Mix color” 1a
MS + 2,0 mg/l BA. Nhu vay, méi giéng Da yén
thao sé cam Gng tao md seo va tai sinh chdi &
cac ham lugng BA khac nhau.

Bang 1. Anh huéng ctia BA hoic NAA dén kha ning tao mé seo
va tai sinh chéi in vitro tit mé 14 ctia giong Da yé&n thao kép den sau 6 tuan nuoi cdy

Ham lwong chét diéu hoa sinh trudng

Ty 1& m&u tao md seo (%)

Ty 1& m&u tai sinh chdi (%) DBanh gia cdm quan

BC - 0,00°
BA (mg/l) 0,5 83,33%
1,0 94,44°
1,5 77,78%
2,0 72,22
NAA (mg/l) 0,5 44,44°
1,0 61,11%
1,5 72,22
2,0 77,78%

LSD 0,05 19,23

CV% 17,1

0,00° -
72,22 ++
83,33° +H+
72,22 +
66,67" +
0,00° -
0,00° Mé seo mau tréng,
0.00° xanh, xuat hién ré
0,00°

7,34

13

Ghi chii: -: Khoéng cam ting; +: Chéi sinh trudng yéu, 14 mau xanh nhat; ++: Chéi sinh trudng trung binh, 14
mau xanh nhat; +++: Chéi sinh trudng tét, 14 mau xanh dam; Céc chii cai khac nhau trong cing mét cot biéu
thi su sai khéc cé y nghia & dé tin cAy 95% trong phép thit Duncan).

Bang 2. Anh huéng ctia sucrose dén chat lugng choi

cla giong Da yén thao kép den sau bén tuan nudi cay

Vat liéu Ham Iwong sucrose Puong kinhthan  Chiéu cao chdi  Chiéu daila  Chiéu réng la gé 1a
o (a/l) (cm) (cm) (cm) (cm) (la/choi)
Chdi ngon 20 0,10° 4,25° 1,34° 0,46° 8,17¢
30 0,12 6,89° 1,67° 0,57° 13,22°
40 0,12 6,21° 1,54° 0,53° 11,83°
50 0,12° 5,12° 1,52 0,52%° 9,83°
LSD 0,05 0,01 0,48 0,08 0,07 0,77
CV% 3,0 43 2,7 6,9 3,6
D6t than 20 0,09 3,25 1,24° 0,42° 6,33"
30 0,10° 4,46° 1,49° 0,50° 8,67°
40 0,10° 4,18 1,44° 0,49° 8,11°
50 0,10° 3,27° 1,46° 0,49° 6,39"
LSD 0,05 0,01 0,59 0,10 0,10 0,69
CV% 3,3 7.8 3,4 10,4 47

Ghi chii: Céc chii cai khac nhau trén cting mot cét biéu thi su sai khéac ¢ y nghia ¢ d6 tin ciy 95% trong phép

thit Duncan.
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3.2. Giai doan dudng choi

Chat lugng chéi 1a mot yéu td quan trong clia
quy trinh nhéan in vitro. o] giai doan tai sinh chdi,
md seo tai sinh thanh cum chdi nén s6 lugng chéi
trén mot mau l6n, chéi thudng manh, yéu. Vi
vay, chdi can duge trai qua giai doan dudng dé
nang cao chat lugng, diéu nay sé lam ting kha
ning thich nghi cua cly in vitro v6i méi truong
bén ngoai vuon uom. Trong giai doan dudng chdi,
mdi trudng nudi cdy khong b sung thém chat
kich thich sinh trudng dé han ché& viéc nhan
thém chdi ti cic chdi da tai sinh, sucrose va nude
dita duge thém vao véi lugng khac nhau dé danh
gia chd't lugng ctia chéi in vitro.

3.2.1. Anh huéng ciia sucrose dén chat
Iugng chéi cia giong Da yén thao kép den

M5 va t& bao thuc vat nudi cdy in vitro séng
chti yéu theo phuong thiic di dudng, vi vay viéc
dua vao moi trudng nudi cdy ngudn carbon hitu
cd 1a diéu bét budc. Pudng 1a ngudn cung cip
carbon d8 mé thuc vat tdng hop nén cac chat
hiiu co, gitp t€ bao phan chia, ting sinh khéi.
Trong nudi cdy md, sucrose 12 loai duong thong
dung nh4t, 1a mét trong nhiing yéu t6 kiém soat
cam Ung va ting trudng cua chdi in vitro
(Ndagijimana & cs., 2014). Nhim tim ra coéng
thtic méi trudng dudng chéi phit hdp nhat cho
giong Da yén thao kép den, hai loai vat liéu bao
gdbm chdi ngon va d6t than in vitro duge cdy vao
mbi trudng MS + 6,5 g/l agar c6 bé sung sucrose
4 cac ham lugng khac nhau, két qua dugc thong
ké d bang 2.

Chéi in vitro c6 ngudn goc chdi ngon va dot
than ctia gidng Da yén tho kép den sinh trudng
cham & méi truong c6 ham lugng sucrose thap
(20%) v6i cac chi tiéu sinh trudng thap nhat, sai
khac c6 § nghia v6i cac cong thiic con lai. Khi
ham lugng sucrose trong moi trudng nudi cidy
ting thi cac chi tidu sinh truéng déu ting. O
modi trudng bd sung 30-40 g/l sucrose hau hét
clc chi tiéu tang trudng vugt troi so véi cic cong
thiic khac. Tuy nhién, khi ham lugng sucrose
50 g/l thi cac chi tiéu sinh trudng cta chdi déu
giam (Bang 2). Theo Nowak & cs. (2004) ¢ thé
do 4p suét th&m th&u ctia mdi trudng ting cao

1424

khi téing néng d6 sucrose da dan dén sy tic ché
su sinh trudng va phat trién cta chdi.

Nhu vay, véi giong Da yén thao kép den,
mbi trudng bé sung 30 g/l sucrose la phit hgp
nhat dé dudng chdi c6 ngudn géc ca chdi ngon va
dot than, véi chiéu cao chdi cao nhat dat 1an lugt
6,89cm va 4,46¢cm, sai khac c6 § nghia véi cac
cong thtc con lai (Bang 2). Két qua nay tuong
dong véi nghién ctu nhan nhanh giéng Da yén
thao héng tim (Bui Thi Cidc & cs., 2017) va
giong Da yén thao ‘Bravo’ (Farooq & cs., 2021).

3.2.2. Anh hudng cta nuéc dira dén chat
luong chéi ciia giéng Da yén thao kép den

Nuéc dira duge st dung rong rai trong nudi
cdy md thuyc vat do c6 chtta duong, vitamin,
khoang ch4t, auxin, axit amin va ham lugng cao
cac glucoside ctia cytokinin c6 tac dung thic ddy
qua trinh phan chia t& bao, kich thich qua trinh
nhan nhanh t& bao va md (Aguilar & cs., 2009;
Yong & cs., 2009). Vi vay, thi nghiém nay dugc
tién hanh dé danh gia anh hudng cia nude dita
lén chat luong chéi ctia gidng Da yén thao kép
den trong giai doan dudng chdi.

Két qua cho thdy, § méi trudng khong bs
sung nuéc dita, cac chéi in vitro c6 su sinh
trudng cham, chat lugng chéi kém hon cac cong
thiic ¢6 bé sung nudc dita, véi cac chi tiéu sinh
trudng déu thap nhat, sai khac c6 § nghia thong
ké véi cac cong thiic con lai. Khi b8 sung nudc
diia tit 5-15% thi chdi in vitro sinh trudng vugt
trdi, tuy nhién khi ting ndng d6 nuéc diia lén
20% thi cac chi tiéu sinh trudng cua chéi déu
gidam (Bang 3). Nguyén nhan c6 thé do trong
nudc dua chiia sucrose va cytokinin, nén khi
néng d6 nudc dira ting khién ham lugng sucrose
va cytokinin ciing ting 1én, gay tic ché& qua trinh
sinh trudng cta chéi (Yong & cs., 2009; Phan
Xuan Huyén & Nguyén Thi Phugng Hoang,
2017; Nowak & cs., 2004).

Maéi trudng bé sung 5% nuée dita 14 phu hop
nhit dé dudng chdi in vitro c6 ngudn goc chéi
ngon véi chiéu cao chdi dat 8,92cm, s6 la dat
17,06 la/chdi, sai khac c6 y nghia véi cac cong
thtc con lai. D61 véi chdi c6 ngudn goe tit dot
than thi méi truong pht hop nhat dé dudng la
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b8 sung 10% nuée dita, véi chifu cao chdi 1én
nhit (6,59
(12,94 1a/chbi), sai khac c6 y nghia véi cac cong

cm) va s6 14 nhiéu nhat
thiic con lai (Bang 3). K&t qua nghién ctu caa
Pham Thi Huyén Trang & cs. (2024) trén gidng
Da yén thao canh don hoa tim va cta Borkird &

Sink (1983) trén ching dai Da yén thao
P. inflata lai cho thay nuéc dia khoéng cé tac
dung thdc ddy su téng trudng caa chdi in vitro.
Nhu vay, mdi loai, giéng, vat liéu tai sinh chdi
khac nhau c6 cam tng véi cac nong dd nuée dita
khéic nhau trong méi trudng nudi cay.

Bang 3. Anh hudng ctia nudc dita dén chat lugng choi
cua giong Da yé&n thao kép den sau bon tuan nubi cdy

Vat lidu Néng dé nudc diva DBuwong kinh than Chiéu cao chéi Chiéu dai la Chiéu rong la Séla
; (%) (cm) (cm) (cm) (cm) (1&/choi)
Chbi 0 0,12° 6,87° 1,66° 0,57° 13,11¢
ngen 5 0,13 8,92° 1,80° 0,62° 17,06°

10 0,13° 7,88° 1,78° 0,61° 15,06°
15 0,13° 7,21° 1,77° 0,59° 13,83°
20 0,14 6,05° 1,807 0,61° 11,56°
LSD 0,05 0,01 0,45 0,05 0,06 0,48
CV% 1,9 3.2 1,5 56 1,8
Dbt 0 0,10° 4,48° 1,51° 0,51° 8,72°
than 5 0,10° 5,87° 1,69° 0,57% 11,44
10 0,10° 6,59° 1,72° 0,58% 12,94°
15 0,10° 6,03° 1,70° 0,56 11,78°
20 0,11° 5,16° 1,74° 0,60° 10,06°
LSD 0,05 0,01 0,53 0,08 0,08 0,93
CV% 43 5,0 2,5 7.2 45

Ghi chu: Céc chii cai khdc nhau trén cung mot cot biéu thi su sai khéc c6 y nghia & do tin ciy 95% trong phép
thit Duncan.

Bang 4. Anh huéng ctia NAA hoiic AC
dén kha niang ra ré in vitro ctia giong Da yén thao kép den sau 10 ngay nudi ciy

Ham luong DPuong kinh than  Chiéu cao cdy Chiéu daila  Chiéu rong la Sé la Chiéu dai ré S6ré
chat bo sung (cm) (cm) (cm) (cm) (la/cay) (cm) (ré/cay)
pC - 0,09° 3,17 1,62 0,54° 7,78 2,52° 10,17°
NAA (mg/l) 0,1 0,09° 2,18° 1,60% 0,52° 5,39° 0,00° 0,00°
0,3 0,09° 2,06° 1,58 0,53° 5,11° 0,00° 0,00°

0,5 0,09° 2,05° 1,59 0,52° 5,06° 0,00° 0,00°

AC (g/l) 0,1 0,11° 3,58° 1,65° 0,56° 9,06 2,38° 15,11°
0,3 0,10 3,25° 1,65 0,55° 8,06" 2,06" 11,22°

0,5 0,10 3,01° 1,62 0,53° 7,44° 0,78° 717°

1,0 0,10 2,63° 1,61 0,53° 7,22° 0,43° 6,72°

LSD 0,05 0,003 0,21 0,07 0,08 0,57 0,16 0,55

CV% 1,8 4,5 2,6 8,0 47 9,1 5,0

Ghi chu: Céc chii cai khdc nhau trén cung mot cot biéu thi su sai khéc c6 y nghia & do tin ciy 95% trong phép
thit Duncan.
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Két qua nghién ctiu 6 giai doan dudng chéi
cho thdy, chdi c¢6 ngudn goc tit chdi ngon phu
hop nhat khi dudng ¢ méi truong MS + 30 g/l
sucrose + 5% nuéc dua + 6,5 g/l agar. Moi
truong dudng chéi phu hgp nhat véi chéi co
ngudn géc tir dét than 14 MS + 30 g/l sucrose +
10% nudc dua + 6,5 g/l agar.

3.3. Giai doan tao cAy hoan chinh

Anh hudng ciia NAA, than hoat tinh (AC)
dén kha nang ra ré cta gidng Da yén thao
kép den:

Giai doan ra ré cho chdi 1a giai doan cuéi
cung trong quy trinh nuéi cdy mo. 0 giai doan
nay, cac chidt nhém auxin va than hoat tinh
thudng duge st dung dé kich thich su hinh
thanh ré caa chéi. Than hoat tinh ¢6 mang luéi
céac 16 v6i bé mat bén trong rat l6n, c6 thé hap
thu duge nhiéu chat doc hai duge bai tiét ra méi
trudng trong quéa trinh nubi cdy va kich thich su
hinh thanh ré (Martineau & cs., 1981; Thomas
& Dennis, 2008). V6i muc dich trén, NAA va
than hoat tinh (AC) dudc st dung & giai doan

nay dé nghién ctu anh huéng dén sy ra ré caa
chéi in vitro Da yén thao kép den.

S&'liéu 6 bang 4 cho thay: trong moéi trudng
khong bé sung NAA hay AC, chdi in vitro cla
giong Da yén thao kép den c6 tao ré. Khi bo
sung NAA v6i ham lugng tu 0,1-0,5 mg/l vao
moéi trudng thi chdi in vitro khéng tao ré. Diéu
nay chiing t6 NAA ndi sinh tao ra & dinh chéi da
du dé kich thich sy hinh thanh ré&, do d6 bé sung
thém NAA vao méi trudng nudi cdy lam téng
ham lugng NAA ting cao din dén tc ché su
hinh thanh ré va c6 hién tudng tao méd seo 6 gbc
chdi tiép xic v6i méi trudng. Nghién céu trén
giong Da yé&n thao hoa héng soc tim ctia Buii Thi
Cic & cs. (2017) va giong Da yén thao don hoa
tim ctia Pham Thi Huyén Trang & cs. (2024)
cling cho két qua tuong tu. That vay, 6 giong Da
yén thao hong soc tim, khi tang ham lugng NAA
trong mdi trudng ra ré 1én 0,2-0,3 mg/l thi s& ré
va chiéu dai ré giam (Bui Thi Cic & cs., 2017).
Con giong Da yén théo don hoa tim, khi bé sung
0,3-0,5 mg/l NAA vao moéi trudng ra ré thi cac
chdi bi tc ché, khéng tao ré (Pham Thi Huyén
Trang & cs., 2024).

Bang 5. Kha nang thich nghi
va sinh truéng cua ciy sau khi ra ngéi cua giong Da yén thio kép den

Chiéu cao cay (cm) Sé 1a (La/cay)

Thoi gian Ty 1& sbng (%)
Sau khi ra ngdi 1 tuan 100,00
Sau khi ra ngdi 2 tuan 83,04
Sau khi ra ngdi 4 tuan 75,00

4,01 + 0,32 10,15 + 1,07
4,87 + 0,37 12,25 + 1,01
7,83 £ 0,43 16,55 £ 1,05

(c) (d)

Ghi chi: a: Hinh thai hoa ciia gidng Da yén thao kép den ‘Midnight Gold’, b: Giai doan tai sinh choéi, c: Giai doan

dudng choéi, d: Giai doan tao cdy hoan chinh.

Hinh 1. Hinh thai hoa va cac giai doan tai sinh in vitro ctia giong Da yé&n thao kép den
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Bang 4 ciing cho théy khi bé sung 0,1 g/1 AC
vao mdi trudng nudi cdy thi cac dic diém sinh
trudng 6 cdy in vitro cia giong Da yén thao kép
den ting vudgt troi. Tuy nhién, khi tdng ham
lugng AC 1én 0,3-1,0 g/l thi cac chi tiéu chiéu
cao ciy, sd la, chiéu dai ré va sd ré lai giam
manh. Nhu vay, AC 6 ham luong thap kich
thich kha ning sinh trudng va ra ré ctua choi,
nhung & ham lugng AC cao gy tic ché& su hinh
thanh ré. Theo Thomas & Dennis (2008) va
Martineau & cs. (1981) ngoai kha néng hap thu
cac chat, than hoat tinh con c6 kha n#ing kich
thich ra ré va thdic ddy qué trinh sinh trudng
cta chéi. Do d6, 6 ham lugng thap (0,1 g/l) than
hoat tinh chi hap thu mot phan cac chat, kich
thich ra ré va su sinh trudng cta chéi. Tuy
nhién, 6 ham lugng cao, than hoat tinh sé& hap
thu mot lugng dang k& NAA néi sinh ciung véi
ch4t dinh dudng, cac vitamin, ion kim loai khién
cho qua trinh sinh trudng va ra ré cia chdi bi tc
ché& (Martineau & cs., 1981).

Nhu vay, méi trudng bd sung 0,1 g/l AC 1a
phu hgp nhit cho giai doan tao cAy hoan chinh
cta giong Da yén thao kép den ‘Midnight Gold’,
v6i dudng kinh than dat 0,11cm, chiéu cao cay
dat 3,58cm, s6 14 dat 9,06 la/cay, véi chiéu dai ré
12 2,38cm, sb ré dat 15,17 ré/cAy déu cao nhit,
sai khac c6 y nghia théng ké véi cac cong thiic
con lai. Nghién ctu cia Pham Thi Huyén Trang
& cs. (2024) cling cho két qua tuong tu. Con
nghién ctu cia Vo Thanh Phic & cs. (2023)
trén giong Da yén thao don mau héng phan, lai
cho két qua moéi trudng ra ré b sung 0,5 g/l AC
1a phut hop véi 100% chéi tao ré va 13,7 ré/cay
sau 21 ngay nudi cdy. Nhu vay, cac gidng Da
yén thao khac nhau phu hgp véi cac ham lugng
AC khac nhau b6 sung vao méi trudng ra ré.

3.4. Giai doan thich nghi ngoai vuén wom

Kha ning thich nghi va sinh trudng cua
giong Da yén thao kép den & giai doan ra ngdi
ngoai vuon uom:

Pua ciy con tit moi trudng in vitro ra moi
truong ty nhién 1a giai doan cudi cuing clia qua
trinh nhan gidng in vitro duge goi 1a giai doan
huén luyén cay con. 0 giai doan nay, cdy con
trong phong thi nghiém dugc dem ra tréng trén
gi4 thé 100% peatmoss trong nha ludi c6 mai

che, phun suong git 4&m dé thich nghi dan dan
v6i diéu kién ex vitro. K&t qua danh gia kha
ning thich nghi va sinh trudéng cta cdy con cta
giong Da yén thao kép den trong 4 tuin sau khi
ra ngodi dudc théng ké 6 bang 5.

Két qua ti bang 5 cho thay: cAy in vitro cia
giong Da yén thdo kép den thich nghi tét véi
diéu kién nha luéi, véi ty 1& séng dat 100% sau 1
tuan ra ngdi. Sau 4 tudn ra ngoi ty 1é song dat
75% véi cay con c6 chiéu cao 7,83cm, s6 14 dat
16,55 la/cay, tang trudéng 6,4 1la/cay so véi khi ra
ngdi 1 tudn. K&t qua nay tuong tu véi nghién
ctiu cua Habas & cs. (2019) trén cay con Da yén
thao in vitro thich nghi thanh céng khi trong
trong chiu chta gia thé peatmoss trong diéu
kién phong thi nghiém véi ty 1é song dat 70%.
Theo Habas & cs. (2019) thi kha ning thich
nghi cia cdy giéng & giai doan hudn luyén
chiting t6 cAy con in vitro c6 chat lugng tot, khde
manh truée khi duge dua ra ngoi.

4. KET LUAN

Quy trinh tai sinh in vitro tt mé 14 phu hgp
cho giong Da yén thao kép den ‘Midnight Gold’
nhu sau: La xanh, v6 trung ctia gibng Da yén
thao kép den sau khi khii trung bing HgCl,
0,1% trong 10 phut dudc dude cit thanh cac
manh 0,5 x 0,5cm va cdy vao moi truong MS +
1,0 mg/l BA + 30 g/l sucrose + 6,5 g/l agar dé tao
mo seo va tai sinh chbi. Poan chdi ngon tai sinh
t mo6 14, dai 1,3-1,5cm dude cdy vao méi truong
MS + 30 g/l sucrose + 5% nudc dua + 6,5 g/l agar
dé dudng chéi. Con doan than mang mot mét
ngu tai sinh tit m6 14 dudc cdy vao méi truong
MS + 30 g/l sucrose + 10% nudc dua + 6,5 g/l
agar dé dudng chéi. Chéi in vitro sau giai doan
dudng chdi dai 2cm dudge cdy vao moi truong MS
+ 30 g/l sucrose + 0,1 g/l AC + 6,5 g/l agar dé tao
cay hoan chinh. C4y con in vitro dudc trong trén
gi4 thé peatmoss thich nghi t6t sau 4 tudn ra
ngdi véi ty 1& séng dat 75%, chiéu cao cay dat
7,83cm, s6 14 dat 16,55 1a/cay.
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