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TOM TAT

Heé théng ra hoa in vitro Ia mét cong cu hivu ich trong nghién clru qué trinh ra hoa ciing nhw san xuét hoa in vitro
thwong mai. Nghién ctvu nay tién hanh danh gia anh hwéng ctia cac chét didu tiét sinh trwéng thwc vat (BA va TDZ)
va chét khoang vi lwvgng (AgNOs va CoCl,) dén s sinh trwdng va ra hoa in vitro trén ba giébng héng (HV, HD, HT).
Két qua cho thay cac yéu té khao sat ddu anh hwéng dén su sinh trwdng nhwng chi cé TDZ va AgNO; anh hwéng
dén sw cdm (&ng ra hoa. Trén mai trwdng MS c6 bd sung 0,2 mg/l TDZ, chi c6 mau giébng hoa hdng HV cam ng ra
hoa véi ti 1& 72,2%. Trong khi d6, trén mai trwérng c6 bd sung 30 pM AgNOs, sau 21-25 ngay, ca ba giébng HT, HV va
HD déu ra hoa véi ti 1& 1an lwot 1a 30%, 40% va 50%; do bén hoa khodng 14-16 ngay.

Tu khéa: AgNOs, CoCla, BA, TDZ, hoa hdng, ra hoa in vitro.

Effects of Plant Growth Regulators and Micronutrients
on In vitro Growth and Flowering in Roses

ABSTRACT

An in vitro flowering system has been considered as a convenient tool not only to study flowering mechanism
but also to produce commercial in vitro flowers. This study evaluated effect of plant growth regulators (BA and TDZ),
AgNOs3 and CoCl; on growth and in vitro flowering of three rose varieties (HV, HD, HT). The results showed that all
tested compounds had different effects on plant growth but only TDZ and AgNO3; were able to induce flowering. On
MS medium containing 0.2 mg/l TDZ, only HV variety was induced flowering with the rate of 72.2%, while on medium
supplemented 30 uM AgNOs, after 21-25 days, all three varieties HT, HV and HD were induced flowering with the
rates of 30%, 40% and 50%, respectively; the flowers lasted as long as 14-16 days.

Keywords: AgNO3, CoCly, BA, in vitro flowering, roses, TDZ.

nay danh d&u su chuyén hoéa tit giai doan sinh

1. DAT VAN DE

Trong linh vuc hoa ciy canh, nubi cdy in
vitro da khing dinh vai trd khong thé thay thé
va dem lai hiéu qua kinh té& to 16n thuc su. Rat
nhiéu loai hoa va ciy canh da dudc nudi cdy in
vitro thanh cong nhung hau hét cac nghién ciu
méi chi diing lai 6 mtc vi nhan giéng ma chua
duge khai thac vé khia canh diéu khién ra hoa
in vitro. Sy ra hoa la mot trong nhiing sy kién
quan trong trong doi song thuc vat. Qua trinh
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trudng sinh dudng sang giai doan sinh trudng
sinh thuc dugdc diéu khién béi ca yéu t6 noi sinh
va ngoai sinh (Kantamaht et al., 2010). Su né
hoa trong 6ng nghiém c6 thé cung cdp moét méd
hinh dé nghién ctu sy hinh thanh va phat trién,
su gia héa cta hoa déng thoi c6 thé duge tng
dung trong cong tac chon tao gidng, dic biét do6i
v6i nhiing gidng c6 giai doan sinh trudng sinh
dudng kéo dai. Thém vao d6, viéc diéu khién su
ra hoa in vitro gép phan thic ddy qua trinh
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chon tao cac gidng hoa méi cling nhu lam da
dang hoéa san phdm va dap tng nhu ciu vé choi
va thudng thic hoa (Wang et al., 2002).

Pé phuc vu nhu cau thudng thic, thudng
ngoan hoa da dang, ngay nay, ngoai cac phuong
thiic trong hoa trén gia thé truyén thong la dat
thi phuong thtc trong hoa trong méi trudng
nhéan tao dang rat dudec quan tam. O cac nuéc
nhu Thai Lan, Singapore va Dai Loan, ciy trong
nudi cay in vitro da dudc gi6i thiéu ra thi trudng
bdi mot s6 cong ty thuong mai. Mot s6 nha khoa
hoc trén thé gidi cling da nghién ctiu co ché né
hoa thanh céng d6i véi mot s6 it d6i tuong nhu
hoa lan (Tee et al., 2008; Chen, 2003), hoa héng
(Wang et al., 2002; Vu et al., 2006; Kantamaht,
2001, 2010).

Hoa héng 1a mot trong nhiing loai hoa phd
bién nhit thé gi6i béi mau sic da dang, hinh
dang dep va huong thom quyén rii (MacPhail
and Kevan, 2009). Ngay nay, hoa hong dugc
tréong khiAp moi noi lam hoa cit va hoa trong
chau dem lai gia tri kinh t& cao (Vu et al., 2006).
Trén thé& gidi, mot sd nghién ciu tao hoa hoéng
nd hoa in vitro da dugc thuc hién thanh céng bdi
Wang et al. (2002), Kantamaht et al. (2010)..
Hién nay 6 Viét Nam d& c6 nhiing hiéu biét bude
ddu vé co ché hinh thanh hoa in vitro. Tuy
nhién, vai tro clia cac yéu t6 tham gia diéu
khién qué trinh ra hoa in vitro § cAy trong nhu
quang chu ky, nhiét d6, chat diéu hoa sinh
trudng cting nhu thanh phan da, vi lugng trong
moi trudng nudi cdy can dudc tiép tuc nghién
ctu va lam ré. Nghién ctiu nay dugc thuc hién
nhim xac dinh duge anh hudng ctia cac chat
diéu tiét sinh trudng va cac yéu té vi luong dén
qua trinh ra hoa ¢ mdét s6 giong hoa hong
thuong mai, tao cd sé cho viéc phat trién cac qui
trinh ky thuat cht dong diéu khién ra hoa in
vitro trén cay hoa hong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctru

Nghién ctiu st dung doan than banh té
chiia mam ngu ba giong Hong vang (HV), Héng
dé (HD) va Hong trédng (HT) thu thap tai Mé
Linh - Vinh Phuc.

Ninh Thj Thao, Nguy&n Thi Lam Hai, Nguyén Thanh Hai

2.2. Phuong phap khi trung

Poan than banh té mang mit ngt (khong
qua gia ciing khéng qua non), khéng sdu bénh,
sinh trudng to6t dugc ria sach dudi voi nudc,
ngam trong xa phong loang 15 phit, réi rua lai
duéi voi nude chay dén khi sach xa phong. Sau
dé, trong tu cdy vo trung, mau dugc ngdm trong
con 70% trong 1 phut, riia lai bang nudc cat vo
trung trudc khi dude khii trung bing dung dich
HgCl, 0,1% trong 15 phit va cudi cung dudc ria
bing nudc cit vo trung tit 3-5 lan.

2.3. Tao vat liéu khéi dau va diéu khién ra
hoa in vitro

Doan than hoa héng sau khi khi trung
duge chuyén sang méi truosng MS + 30 g/l
sucrose trong ba tuan dé cam tng tao chéi. Cac
chéi sinh trudng, phéat trién khée manh, than
méap c6 tt 3-4 14, cao 1-1,5 cm sau d6 dudgc
chuyén sang moéi trudng MS + 30 g/l sucrose c6
b6 sung BA, TDZ, AgNO, va CoCl, riéng ré hoic
két hop 6 cac nong do khac nhau dé kich thich
chdi hoa hong ra hoa trong diéu kién in vitro.

Mb6i truong nudi cdy dude diéu chinh pH 5,8
trude khi hap khii trung 6 nhiét ¢ 121°C trong
20 phidt. Diéu kién nudi cdy in vitro: 16h
sang/8h tdi, cudng do6 anh sang 2000 - 2500 lux,
nhiét do 25 + 2°C.

2.4. B6 tri thi nghiém, theo déi va xu 1y
s6 liéu

Thi nghiém dudc bd tri theo kiéu ngiu
nhién hoan toan, mdi céng thic lap lai 3 lan,
méi 1an 13ap lai 30 mau. Céc chi tidu dugc theo
déi va do dé€m sau 3-10 tuin tuy tung thi
nghiém.

S6 liéu duge xu ly théng ké theo chuong
trinh Excel va IRRISTAT 5.0.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cta chat diéu tiét sinh
trudng dén sinh trudng va ra hoa in vitro &
cay hoa hong

Bén canh vai tro kich thich sy phat sinh
hinh thai, taing kha ning sinh trudng, phat
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trién cta cac chdi in vitro, trong mot s§ trudng
hop, viéc b6 sung BA, TDZ vao méi trudng nudi
cdy con c6 tac dung kich thich su ra hoa in vitro
nhu cidy hoa hong (Wang et al, 2002;
Kantamaht et al.,, 2010), hoa lan Dendrobium
candidum Wall ex. Lindl (Wang et al., 2002).
Trong nghién ctu nay, BA va TDZ dudc bé sung
vao moi trudng & cac néng d6 khac nhau nham
khao sat anh hudng ctia ching dén su sinh
trudng, phat trién va ra hoa in vitro caa ba
giong hoa hong HD, HV va HT.

3.1.1 Anh huéng ctia BA dén sinh truéng va
ra hoa in vitro giéng hoa héng HT, HV va
HD

Két qua bang 1 cho thay, tac dong ciia BA
dén su sinh trudng cua chéi in vitro ba giong
hoa héng HT, HD va HV la khac nhau va phu
thudce vao néng d6 BA b sung vao mdi trudng
nudi cay.

Trén giéng hoa héong HT, hé s6 nhan chéi va
chiéu cao chdi ¢ tat ca cac cong thitc c6 bd sung
BA déu cao hon so véi cong thiic d6i chiing. Cu
thé, trén mdi trudng MS khong bd sung BA, hé
s6 nhan chéi va chiéu cao chdi dat tuong tng 2,0
lan va 1,53 cm. Trong khi d6, hé s6 nhan chéi
trén moi truong chiia BA dat dao dong tu 2,67 -
3,20 1an va chiéu cao chéi dat 1,59 - 2,07 cm.

D61 véi cay hoa héng HV, xu huéng tuong tu
nhu hoa hong HT khi nuéi cdy chdi trén méi

truodng c6 bd sung BA ciing duge ghi nhan. T4t
ca cac cong thiic moi trudng cé b sung BA déu
cho hé s6 nhan chéi va chiéu cao chdi HV cao
hon so véi cong thiic d6i chiing. Hé s6 nhan chéi
(5,13 1an) va chiéu cao chdi (2,32 cm) hoa hong
HV dat cao nhat trén moéi truong MS + 1,5 mg/l
BA (Bang 1).

Khéac véi hoa héng HT va HV, b6 sung BA
vao moi truong nudi cady khong cé tac dung tich
cuc déi véi sinh trudng ctiia giong hoa hong HD.
Dic biét, néu bé sung BA  néng do cao (16n hon
1,0 mg/1), hé s6 nhan chdi va chiéu cao chéi déu
thap hon hoic tuong duong so v6i cong thiic d61
chiing (Bang 1).

Tuy anh hudéng khac nhau dén sinh trudéng
phat trién cta cac giong hoa héng HT, HV va
HD nhung BA khéng c6 tac déng cam tng ra
hoa in vitro & ca ba giéng hoa hong nay. Ty 1é
chéi ra hoa in vitro 1a 0% & tat ca nong do BA
st dung.

Kantamaht et al. (2010) da diéu khién ra
hoa in vitro cAy hoa héng giéng Rosa hybrid L.
cv. ‘Red Masterpiece’ thanh coéng trén moi
trudng MS c6 bs sung 2,0 mg/l BA. Trong khi
d6, nghién ctiu nay khong thanh cong khi st
dung BA dé kich thich ba gidng hoa héng HT,
HV va HD ra hoa. Diéu nay chting to, bén
canh chat diéu tiét sinh trudng, phan tng ra
hoa in vitro cia hoa héng phu thudéc rat 16n
vao kiéu gen.

Bang 1. Anh huédng ctia BA dén sinh truéng va ra hoa in vitro

cta hoa hong HT, HV va HD sau 6 tuan nubi ciy

HT HV HD
BA b a \ a b a
(mg/l) HSN Chieucao  TLchdira HSN Chieucao  TLchoira HSN Chiéu TL choi ra
(Ian) (cm) hoa (%) (Ian) (cm) hoa (%) (Ian) cao (cm) hoa (%)
0,0 2,00 1,53 0 2,33 1,41 0 2,10 1,26 0
0,5 2,67 1,91 0 3,13 1,51 0 2,17 1,22 0
1,0 3,06 1,59 0 3,86 1,50 0 1,89 1,34 0
1,5 3,20 2,07 0 5,13 2,32 0 1,63 1,22 0
2,0 2,87 2,06 0 3,86 1,51 0 1,83 1,26 0
LSDo,0s 0,23 0,13 0,21 0,29 0,11 0,47
CV% 4,60 3,90 3,10 0,90 3,00 2,00

1490



Nguyén Thi Thiy, Ngé Thi Viét, Nguy&n Thi Phwong Théo, Nguyén Thi Thuy Linh,

3.1.2. Anh huéng ctia TDZ dén sinh trudng va
ra hoa in vitro giéng hoa héng HV, HT, HD

Trong tu nhién, cac cytokinin déu la dan
suét ctia adenine. Mic du TDZ c6 tac dung nhu
cytokinin nhung TDZ lai khéng phai 14 dan suit
ctia adenine. O néng d6 thap, TDZ cim Gng tai
sinh chdi truc ti&p ti mé. O ndéng d6 cao, TDZ
cam ting hinh thanh mé seo va nhiing ciu tric
bat thuong. O ndéng d6 qui cao, TDZ cAm tng
hinh thanh mé6 seo va phéi sinh dudng tu mo
seo. Vi TDZ bén, c6 hoat tinh cao nén thuong st
dung trong nudi cdy md. D61 véi tac dung kich
thich sy ra hoa in vitro, da c6 nhiéu nghién cttu
thanh cong khi bé sung TDZ vao mdi trudng
nuoi cdy nhu hoa héng (Wang et al., 2002; Vu et
al., 2006), hoa lan cymbidium (Chen et al.,
2003).

Ninh Thi Thao, Nguyén Thj L4m Hai, Nguyén Thanh Hai

Két qua bang 2 cho thay, TDZ c6 anh hudng
khac nhau dén sinh trudng va ra hoa in vitro ciia
cac gidng hoa héng nghién citu. TDZ khong c6 tac
dung lam ting hé s6 nhan chéi hoa hong HT
nhung lai c¢6 tac dung kéo dai chdi trén giéng
nay. Chiéu cao chéi hoa héng HT dat dugc cao
nhat 2,56 cm khi bd sung 0,6 mg/l TDZ vao méi
trudng nudi cay. D6i véi giong hoa hong HV, hé
s6 nhan choi trén mai trudng chia TDZ dao dong
ti 0,78-1,08 1an, cao hon 0,52 1an so véi hé s6
nhan trén méi trudng d6i chiing. Véi gidng hoa
héng HD, hé s6 nhan chdi trén méi trudng bo
sung 1,0 mg/l TDZ dat cao nhat (3,0 1an), nhung
chiéu cao chdi cao nhat (2,4 cm) lai ghi nhan trén
modi truong chia 0,4 mg/l TDZ (Bang 2).

Khéc véi truong hop bd sung BA, bd sung
TDZ da kich thich su ra hoa in vitro cua giéng

Bang 2. Anh huéng ctia TDZ dén sinh trudng va ra hoa in vitro

cta hoa hong HT, HV va HD sau 6 tuan nubi cay

HT HV HD
(lgﬁ) HSN Chiéucao  TLchdira HSN Chiéucao  TLchéira HSN  Chiéucao  TLchéira
(lan) (cm) hoa (%) (lan) (cm) hoa (%) (lan) (cm) hoa (%)
0,0 0,35 1,76 0 0,52 3,10 0 1,40 1,70 0
0,2 0,25 2,20 0 0,78 2,73 72,2 1,20 1,68 0
0,4 0,15 2,36 0 0,92 3,07 66,7 1,40 2,40 0
0,6 0,10 2,56 0 1,00 3,20 55,6 1,40 2,06 0
0,8 0,10 2,00 0 0,92 3,40 0 2,00 1,82 0
1,0 0 1,86 0 1,08 3,73 0 3,00 1,77 0
LSDO0,05 0,82 0,11 0,34 0,13 0,35 0,63
CV% 0,0 2,90 2,20 2,20 1,60 2,50

7 tudn

8 tudn

10 tuan

Hinh 1. Cho6i hoa hong HV ra hoa trén méi truosng MS + 0,2 mg/l TDZ
sau 7, 8 va 10 tuan nudi cay
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hoa HV véi ty 1& chdi ra hoa dao dong tir 55,6-
72,2% trén moi trudng bé sung 0,2-0,6 mg/l
TDZ. Ty 1é chéi ra hoa dat cao nhat (72,2%) tai
noéong d6 0,2 mg/l TDZ (Bang 2). Quan sat trong
qua trinh theo doi cho thay, nu hoa bat dau
hinh thanh sau 6 tuan nudi cdy trén moi trudng
b6 sung TDZ, canh hoa day, c6 mau vang dam
(Hinh 1). Tuy nhién, TDZ khong cé tac dung
kich thich ra hoa in vitro trén giong hoa héng
HT va HD.

Vu et al. (2005) da cdm tng thanh cong ra
hoa in vitro cho hoa hong trén méi truéng 1/2
MS + 0,2; 0,5 hodc 1,0 mg/l TDZ véi ty 1é hinh
thanh hoa lan lugt dat 11,1; 12,5 va 25%. Ciing
nghién ctiu ra hoa in vitro hoa héng, Wang et al.
(2002) két luan moi trusng c6 bd sung 0,5 mg/l
TDZ va 0,1 mg/l a-NAA cho ty 1& hinh thanh
hoa dat 49,1%.

Nhu vay c6 thé thay, TDZ c6 anh hudng dén
su ra hoa in vitro trén cdy hoa hong va phan
ting ra hoa duéi tac dung ciia TDZ phu thudc
vao gidng. Trong pham vi nghién ctu, méi
truong cdm tng hinh thanh hoa t6t nhat cho
giong HV 1a MS + 0,2 mg/l TDZ, cho ty 1é hinh
thanh hoa cao nhat dat 72,2%.

3.2. Nghién cttu anh huéng cuia AgNO, va
CoCl, dén sy sinh trudéng va ra hoa in vitro
cua cay hoa hong

AgNO, va CoCl, 1a 2 chat c6 kha niang diéu
khién quéa trinh sinh trudng, phat trién cua choi
thong qua tac dong vao qua trinh trao déi
ethylene (Biddington 1992). Trong khi AgNO, tic

ché& hoat dong ctia ethylene (Beyer 1976a), CoCl,
lai tc ché téng hop ethylene (Lau and Yang,
1976). Chinh vi thé, b6 sung 2 hdp chit nay vao
méi trudng nudi cdy cé thé tc ché viéc tong hop
ethylene hoic chiic ning cia ethylene béng cach
tac dong 1én qua trinh téng hgp hoic tac dong
1én tin hiéu trao ddi chat (Pua and Chi, 1993),
qua d6 anh hudng dén sinh trudng va phat trién
cla cay trong.

3.2.1. Anh huéng ctia CoCl, dén su sinh
truong va ra hoa in vitro cia hoa héng
giéng HT, HV va HD

Tuong ty nhu cac chat diéu tiét sinh
truéng BA, TDZ, bs sung CoCl, ¢ néng do
thich hop c6 tac dung lam tang hé sé nhéan
chéi va chiéu cao chdi hoa héng. Véi giong HT,
chiéu cao choi (1,75 cm) va hé s6 nhan choi
(2,86 1an) dat cao nhat trén mdi truong MS +
10 pM CoCl,. K&t qua tuong tu ciing duge ghi
nhan véi giong hoa hong HV véi chiéu cao va
hé s6 nhan tuong tng 1,82 cm va 2,97 lan. Véi
giong HD, choi sinh trudng t6t nhat trén moi
truong MS + 30 uM CoCl, véi hé s6 nhan la
1,80 lan, chiéu cao trung binh dat 2,06 cm.
Tuy nhién, chiéu cao gitia cac cong thic bd
sung CoCl, khong c6 sai khac c¢6 § nghia 6 mtic
5%. (Bang 3).

Tuy anh hudng nhat dinh dén sinh trudng
cua cac giong hoa héng nghién cttu nhung CoCl,
lai khéng cam ting su hinh thanh hoa héng
trong diéu kién in vitro, v6i ty 1& ra hoa & tat ca
cic gidng nghién ctu 1a 0% (Bang 3).

Bang 3. Anh huéng cua CoCl,dén sy sinh truéng va ra hoa in vitro
ctia hoa héong giéng HT, HV va HD

HT HV HD
(Cj\i:)lz HSN Chiéu cao TL chéira HSN Chiéucao  TL chdira HSN Chiéucao TLchdira
(Ian) (cm) hoa (%) (Ian) (cm) hoa (%) (Ian) (cm) hoa (%)
0 2,10 1,26 0 2,23 1,27 0 1,60 1,74 0
10 2,86 1,75 0 2,97 1,82 0 1,60 1,72 0
20 2,17 1,22 0 2,21 1,27 0 1,40 1,90 0
30 1,89 1,34 0 1,85 1,28 0 1,80 2,06 0
40 1,63 1,22 0 1,58 1,18 0 1,20 1,96 0
50 1,83 1,26 0 1,77 1,26 0 1,00 1,74 0
LSDo 05 0,11 0,47 0,18 0,57 0,20 0,49
CV% 3,00 2,00 4,80 2,40 1,10 2,10
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Theo Lau and Yang (1976), coban tic ché&
qué trinh téng hdp ethylene va ting su tai
sinh chdéi bang cach can trd quéa trinh trao d6i
cua axit amino cyclopropane-1-carboxylic acid
(ACC) t61 ethylene. Ethylene thong thuong
gy tc ché su ra hoa, tuy nhién, é mot sé loai,
ethylene c6 vai tro kich thich su ra hoa (dic
biét 1a ra hoa trai vu). Nhu vay, bing cach tac
dong vao qua trinh téng hgp ethylen, CoCl, c6
thé c6 anh hudéng dén sinh trudng, phat trién
va ra hoa. Sharma et al. (2008) bs sung CoCl,
d noéng do6 tit 0-50 uM vao mdi trudng nudi cay
da kich thich cay 6t ngot ra hoa in vitro. Tuy
nhién, trén ddi tuong ba gidng hoa héng trong
nghién ciiu nay, CoCl, khéng cadm ting ra hoa
in vitro.

3.2.2. Anh huéng cta nitrat bac (AgNO,)
dén su sinh trudng va hinh thanh hoa in
vitro ctia hoa hong giéng HD, HV va HT
Cac ion bac dué6i dang nitrate (AgNO,) c6
anh hudng truc ti€p hodc gian tiép dén qua
trinh phat sinh cd quan, sinh phéi, ra ré in

Ninh Thj Thao, Nguy&n Thi Lam Hai, Nguyén Thanh Hai

vitro, cAm tng ra hoa, ra hoa sém, kiém soat
hién tugng rung la thong qua viéc tc ché hoat
dong cta ethylene (Sharma, 2008).

Trong nghién ctu nay, khi bé sung AgNO,
vao mdi trudng, ca ba giéng hoa héng déu cho
chiéu cao chdi tét hon so véi cong thiic d6i chiing
khong b sung AgNO,, véi chiéu cao dat dugc
cao nhat trén cac giong HV, HD va HT lan lugt
1a 4,62 cm, 4,80 cm va 3,38 cm trén moi truong
MS + 30 pM AgNO,. Hé s6 nhan gifia cic giong
dat dudc tuong déi khac nhau. T4t ca cac cong
thiic ¢c6 b6 sung AgNO,, hé s nhan chéi hoa
héng HV déu thap hon so véi cong thiic do6i
ching. M6i truong MS + 30 pM AgNO, cho hé s
nhan choi gidng hoa hong HT (1,6 1an) va giéng
hoa héng HD (2,0 14n) cao nhat. Tuy nhién, &
mtc sai khac c¢6 ¥ nghia 5% hé s6 nhan chéi caa
hai giéng HT va HV giiia cac céng thiic 1a tuong
duong nhau (Bang 4).

Két qua anh hudng cia AgNO, dén su ra
hoa ctia ba giong hoa hong nghién ctu duge thé
hién 6 bang 5, 6 va 7.

Bang 4. Anh hudng ctia nitrat bac (AgNO,) dén sy sinh trudng cta giong HD, HV va HT

AGNO HT HV HD
(uM) HSN (lan) Chiéu cao (cm) HSN (1an) Chiéu cao (cm) HSN (lan) Chiéu cao (cm)
0 1,40 1,74 1,50 1,80 1,40 1,61
10 1,60 2,30 1,40 2,07 1,60 2,22
20 1,60 3,16 1,40 3,30 2,00 3,94
30 1,50 3,38 1,40 4,62 2,00 4,80
40 1,40 3,00 1,20 3,28 1,20 3,48
50 1,20 2,20 1,10 2,45 1,40 2,40
LSDo 05 0,32 0,10 0,82 0,55 0,27 0,56
CV% 1,7 3,0 2,2 3,2 1,4 1,61
Bang 5. Anh huéng cia AgNO, dén sy hinh thanh hoa in vitro
cua giong HD (sau 60 ngay nudi cay)
AgNO; (uM) r’:lugﬁg;léaétuhtl%?] thgﬁrl]enr:;"zg(,) Ty Ie(;f; hoa D06 bén hoa (ngay)  Mau séc hoa
0 0 0 0 0 -
10 22 40 20 16 Do nhat
20 23 60 33,3 15 Do dam
30 21 80 50 14 Do dam
40 24 60 30 14 Do nhat
50 25 45 25 13 Do nhat
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MS + 30 uM AgNOs

MS + 10 pM AgNOs;

MS + 40 uM AgNO3

MS + 20 uM AgNOs

MS + 50 uM AgNOs

Hinh 2. Hoa héng HD ra hoa in vitro trén méi trudng
chita AgNO; & cac néng do khac nhau

Hoa hong HD phan ting ra hoa rd rang duéi
tac dong cua AgNO, Trong khi hoa héng HD
nudi cdy trén moi truong d6i chiing khéng ra
hoa thi t&t ca cac cong thic c6 bd sung AgNO,
déu c6 chéi ra hoa véi ty 1& dao dong tit 20-50%.
Sau 21-25 ngay nudi cdy, nu hoa héng HD béit
dau xuit hién, ty 1& chdi hoa héng HD hinh
thanh nu dao déng tit 40-80%. Mbi truong MS +
30 uM AgNO, cho ty 1& ra nu (80%) va ra hoa
cao nhat (50%). Déi véi nhiing nu xudt hién sém
(21 ngay), sau 28 ngay thi hoa nd, hoa dudc hinh
thanh véi ddy du cac canh, dai nhi va nhuy. Tuy
nhién, bén canh cac bong hoa c¢6 hinh dang binh
thuong cling xuat hién mot s6 bong hoa di dang
(hoa nd bé, nd khéng hét, c6 14 xuit hién trong
hoa). TAn sudt xuat hién béng hoa di dang trén
mdi trudng chita AgNO, & néng d6 cao cao hon
so v6i moi trudng chiia AgNO, 6 nong do thap.
Mau sic cia hoa ciing thay ddi theo ham lugng
AgNO, duge bs sung. Mau hoa dé dam trén moi
truong chiia 20-30 uM AgNO,, 6 cac néng do
AgNO, khac, mau hoa nhat hon. V& chi tiéu do
bén hoa, b6 sung AgNO, vao méi trudng & néng
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do cang thap thi thoi gian hoa bén cang dai.
Trén moi truong chita 10 uM AgNO,, hoa nd kéo
dai trong 16 ngay, trong khi d6 tudi tho ctia hoa
chi dat 13 ngay trén méi trudng chtia 50 pM
AgNO, (Bang 5, Hinh 2).

Tuong tu nhu gidng hoa héng HD, AgNO,
c6 tac dung cdm tng ra hoa rat rd trén giong
hoa héng HV. Ngoai trit méi trudng bé sung
néng d6 AgNO, qua cao (50 uM), tat ca cac mdi
truong bé sung AgNO, 6 néng d6 thap hon déu
cam tng hoa hong HV ra hoa in vitro. B sung
30 pM AgNO; cho ty 1& hinh thanh hoa dat cao
nhat 14 40%, ty 1é hinh thanh hoa th4p hon khi
bé sung AgNO, 6 néng do thap hon (10-20 pM)
hodc cao hon (40 uM). Nu hoa xu4t hién s6m
nhat 1a sau 20 ngay nudi ciy trén méi trusng bo
sung 30 uM AgNO,, sau 25 ngay thi hoa nd
(Bang 6).

Hoa héng HT c6 phan ting ra hoa tuong tu
v6i giong HD va HV duéi tic dong ciia AgNO,
Tuy nhién, phan {ing ra hoa cta giéng HT véi
AgNO, khong manh bang hai giong HD va HV
v6i ty 1é hinh thanh hoa thap hon so véi giong
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HD va HV. Ty 1é gibng HT ra hoa cao nhit hoa xuét hién s6m nhat sau khi cay chuyén (20
(30%) dat dudc khi nudi cdy trén moi trucng MS ngay). O nong d6 AgNO, thap (10 uM) hoic cao
+ 30 uM AgNO,. Day cling la cong thiic cho nu (40-50 uM), giong HV khéng hinh thanh hoa.

Bang 6. Anh huéng ctia AgNO, dén su hinh thanh hoa
cua giong HV (sau 60 ngay nudi ciy)

A(%Tﬂ?a rl]\lugﬁz a)(léaétlJ htliZ: Tylé hlrzcrkt)hanh nu Ty Ie( ;3 hoa Do(rt])ggyr;oa Mau séc hoa
0 0 0 0 0 -
10 18 40 20 15 Vang nhat
20 20 60 33,3 13 Vang dam
30 23 70 40 16 Vang dam
40 24 35 19,7 14 Vang nhat
50 0 0 0 0 -

",

MS + 10 uM AgNOs MS + 20 uM AgNOs MS + 30 pM AgNOs; MS + 40 uM AgNO;

Hinh 3. Hoa héng HV ra hoa trong diéu kién in vitro trén moéi truong
chita AgNO, & cac néng do khac nhau

Bang 7. Anh hudng ctia AgNO, dén su hinh thanh hoa ctia giong HT (sau 60 ngay nudi cdy)

AgNO; (UM)  Ngay xuét hién ny hoa dau tién Ty I& hinh thanh nu (%) Ty lé n& hoa (%) D06 bén hoa (ngay)
0 0 0 0 0
10 0 0 0 0
20 21 40 20 15
30 20 50 30 18
40 0 0 0 0
50 0

N

MS+ 20 pM AgNO; MS+ 30 pM AgNO;

Hinh 4. Hoa hong HT ra hoa trong diéu kién in vitro
trén moi truong chia 20 va 30 uM AgNO,
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Khi nghién cttu anh hudéng cia AgNO, dén
ra hoa in vitro trén gidng Rosa indica L.,
Pratheesh et al. (2012) da két luan rang moi
truong tot nhat cho su hinh thanh hoa in vitro
1a MS + 0,5 mg/l IAA+ 1,0 mg/l BA + 50 mg/l
AgNO..

Trong nghién ctu nay, néng d6 AgNO, bd
sung 30 uM 1a t&t nhat cho su sinh trudng va
hinh thanh hoa véi ty 1é ra hoa 6 cac giong HT,
HV va HD 1an lugt dat 30%, 40% va 50%.

4. KET LUAN

Mbi truong MS + 0,2 mg/l TDZ cam tng ra
hoa in vitro cho giéng hoa héng HV véi ty 1é cao
ra hoa cao nhat dat duge 1a 72,2%.

AgNO, c6 tic dung cam ting ra hoa trén
trén cac giong hoa hong HT, HV va HD véi ty 1é
ciy ra hoa tuong tng la 30%, 40% va 50% trén
moi truong MS+ 30 uM AgNO,.
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