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Vai tro cta cac chat diéu hoa ting trudng
thuc vat trong su tao co quan hoa In vitro &
cay Hong Nhung (Rosa hybrida L.)

Trin Minh H@)ng Linh, Trinh CAm Ta, Bui Trang Viét, Tran Thanh Huong™

Tom tit—Trong bai nay, cic bién déi hinh thai
va sinh Iy trong qua trinh phat trién hoa cia ciy
Hong Nhung trong trong vuon dugc phin tich. Vai
tro ciia chét didu hoa ting truong thwe vét trong sw
ra tao co' quan hoa in vitro tir khiic cit chdi & giai
doan mé phén sinh hoa dwgc khio sat. Sw phat trién
hoa & cady Hong Nhung trai qua cac giai doan lin
lwgt: mé phan sinh dinh duwdéng, mé phan sinh hoa
duy nhit va nu hoa hoan chinh véi co quan hoa.
Qua4 trinh phat trién tir giai doan dinh dudng sang
twgng hoa di cung véi su ting hoat tinh cytokinin va
auxin ndi sinh. M6 phén sinh hoa da co l1a dai va lép
canh hoa dau tién tiép tuc tao dii cic 16p canh hoa
sau 4 tudn va phat trién thanh nu hoa hoan chinh
sau 8 tuin nudi ciy trén mdi trwong MS c6 bd sung
GA3 0,5 mg/L; NAA 0,1 mg/L va BA 0,3 mg/L véi ty
1€ cao.

Tir khéa—chat diéu hoa ting trwéng thuc vat,
tao co quan hoa, ra hoa in vitro, Rosa hybrida L.

1 MO PAU

H oa hdng la mét trong nhiing loai hoa dugc

wa chudng trén thé gisi vi c6 mau sic dep,
kiéu dang da dang, huong thom ndong nan va dugc
s dung phd bién hién nay dudi dang hoa cat
canh, hoa trong chau [1]. Su ra hoa in vitro ciing
da dugc nghién cau ¢ mot sé gidng Hoa Hong.
Theo Nguyén Hong Vii va cong su (2006), choi
dinh dudng & Hoa Hong (hybrid tea) cv. “First
Prize” cho ty 1& chdi hoa cao nhat (45%) sau 12
tudn nudi cdy trén méi truong MS c6 bd sung BA
3,0 mg/L, NAA 0,1 mg/L va duong 30 g/L [2].
Déi voi Rosa hybrida L., sw bé sung BA ¢ nong
d6 2,0 mg/L sau 9 tuan nudi ciy cho ty Ié hinh
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thanh nu hoa cao (50%) (Kantamaht va cong su)
[3].

Hoa Hong Nhung 14 hoa ludng tinh gom bén
vOng co quan: dai, canh hoa, nhi va nhuy. Trong
d6, vong dai hoa gdbm 1 16p vé6i 5 1a dai, vong
canh hoa gdm nhiéu 16p véi khoang 33 canh hoa,
vong nhi ciing gdm nhiéu 16p véi 91 nhi va nhuy
1a bau nodn vai 58 nhuy [4]. Cac phan tich vé mit
di truyén cho thy sy hinh thanh cac vong co quan
hoa & cay hoa hong chiu sy twong tac cua cac gen
tuong dong véi cac gene thugc moé hinh ABC &
cdy Arabidopsis thaliana [5, 6]. Cytokinin va
auxin 12 hai tin hiéu héa hoc gitp sy biéu hién gen
trong qué trinh tuong co quan hoa. Trong bai nay,
qua trinh phét trién va hinh thanh co quan hoa in
vitro ¢ cay Hong Nhung duoc phén tich ¢ khia
canh hinh thai hoc va sinh ly hoc dudi anh hudng
ctia chat diéu hoa tang truong thyuc vat.

2 VAT LIEU VA PHUONG PHAP
Vit liéu thi nghiém

Cay Hong Nhung 3,5 niam tudi c6 chiéu cao 1,5
— 2,0 m va canh Hong Nhung mang hoa dugc
trong trong vudn tai thanh phb Da Lat.

Phuong phap nghién ciu
Quan sdt cdc bién doi hinh thai

Céc bién d6i hinh thai trong qua trinh phat trién
hoa tir chdi dinh dudng duoc quan sat truc tiép
bang mét thudng. Cac bién dbi cdu trac cia mod
phéan sinh ngon chdi trong qué trinh ra hoa dugc
quan sat dudi kinh hién vi soi ndi va kinh hién vi
quang hoc (CKX41, Olympus, Japan) sau su cit
doc qua mo phéan sinh ngon chdi va nhudém véi
phim nhud¢m 2 mau (d6 carmin va xanh iod).
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Po hoat tinh chat diéu hoa tang truong thyc vat

Céc chit diéu hoa ting truong thuc vat: auxin
(IAA), cytokinin (zeatin), gibberellin (GAs) va
abscisic acid (ABA) c¢o trong 14 thir 6 (14 c¢6 dién
tich 16n nhét va sb 14 chét nhiéu nhét tinh tir dudi
1én) (theo tai lidu chua dugc cong bd) dugc ly
trich bang cach dung cic dung méi thich hop,
phan doan bang phwong phap sic ky trén ban
mong silica gel 60 F254 (mi sé 1.05554, Merck),
& nhiét d6 29°C. Vi tri clia cac chét diéu hoa tang
trudng thuc vat dugc phat hién nho quan sat dudi
tia UV ¢6 budc song 254 nm. Hoat tinh chét diéu
hoa ting truong thuc vat duoc do bang sinh tric
nghiém: diép ti€u lua (Oryza sativa L.) cho auxin
va abcisic acid, tir di€p dua leo (Cucumis sativus
L.) cho cytokinin va try ha diép cdy mam xa lach
(Lactuca sativa L.) cho gibberellin [7, 8].

Khao sat anh hwéng cia cdc chat diéu hoa ting
treong thuc vdt trong sw tao co quan hoa in vitro
tir khiic cdt mang mé phdn sinh hoa

Khuc cét thAn mang md phan sinh hoa ¢ giai
doan bat dau tuong hoa, khi di c6 c6 tao dai va
I6p canh hoa dau tién, dwoc rira dudi voi nudc va
lic xa phong lodng trong 3 phut. Sau d6 mau tiép
tuc duoc khir tring bang dung dich HgCl, 0,05 %
trong 3 phat, rira lai bang nude cat vo tring 3 lan.
Sau sy khur tring, cac mau duoc cét lai thanh
nhimg doan mang chdi hoa c6 chiéu dai 1,5 cm,
va dugc dat trén méi truong MS [9] ¢6 bd sung
NAA, BA, va GA; ¢ cac ndng do thay doi. Su
phét trién co quan hoa tir md phan sinh hoa duoc
ghi nhan thdng qua ty 1é tao nu hoa hoan chinh,
kich thuéc nu hoa va chiéu dai cudng hoa, sau 6
tuan nuoi ciy.

Tét ca mau cdy dugc dat nudi ¢ diéu kién &nh
séng 2000 + 200 lux, 12 gio/ngay, nhiét ¢ 22°C +
2°C va d6 am khong khi 60 + 5%. M&i nghiém
thtrc 1ap lai 3 1an, mdi 1an 10 mau cay.

Xir Iy s6 liéu va so sénh thong ké

Céc s6 ligu dugc xir ly va so sanh thong ké
bing chuong trinh SPSS phién ban 20.0 cho
Windows. Cac sé liéu trung binh trong cot cua
bang véi cac mau ty khac nhau dinh kém thi khac
biét ¢c6 y nghia 6 mirc p <0,05.

3KET QUA VA THAO LUAN
Két qua cdc bién d6i hinh thii va ciu tric
trong qua trinh ra hoa cdy Hong Nhung trong
trong vuon

Sau khi cat canh, chdi nach ngay bén dudi vi tri
cit s& phat trién va tao thanh canh mang hoa. Sy
phat trién chdi ngay duéi vi tri cit dugc quan sat
theo thoi gian. Mot chu ky phét trién hoa tir khi
cat canh dén khi thu hoach kéo dai tir 2 dén 3
thang. Sy phat trién hoa tir canh Hong Nhung
duoc chia thanh 4 giai doan (Bang 1 va Hinh 1).

(1) Giai doan chdi dinh dudng: kéo dai khoang
14 ngay ké tir ngay cit canh. O ngay thir 14, tt ca
cac 14 c6 mau do tia va chdi ngon khong duoc
nhin thdy 5 vi cac 14 bao phu xung quanh (Hinh
1A). Dudi kinh hién vi quang hoc, md phéan sinh
ngon chdi c6 dinh nhon va cac phac thé 14 xép
chdng 1én nhau (Hinh 1B).

(2) Giai doan bét ddu twong hoa: kéo dai tur
ngiy 14 dén ngay thu 21 ké tir ngay cat canh. O
ngay thu 21, cac 1a 6 phia ngon c6 mau do tia va
cac 14 phia duéi bat dau chuyén dan sang mau
xanh nhat. Lic ndy chdi ngon van bi cac 14 bao
pht xung quanh. O giai doan nay, khong thé phan
biét dugc chdi dinh dudng va chdi hoa bang mét
thudng (Hinh 1C).

(3) Giai doan ny hoa hoan chinh: kéo dai tur
ngay thir 21 dén 31 ké tir khi cit canh. O ngay thir
31, canh mang hoa tiép tuc kéo dai. Luc nay, nu
hoa non c6 thé thdy dwoc bang mit thudng va
dugc bao boc bai 1a dai ¢6 mau xanh nhat (Hinh
1D). Khi tao dén bo nhi dyc va nhuy cai, ciu trac
cua md phan sinh khéng con nita, ny hoa hinh
thanh hoan chinh véi ddy du cac co quan hoa
(Hinh 1E).

(4) Giai doan nu hoa dang tiang truong: duoc
tinh tir lic nu hoa non dwgc nhin thdy bang mét
thuong (ngay thir 31) cho dén khi chidu cao ciia
nu hoa dat kich thu6c tdi da va sb 14 cua canh cao
nhét (ngay thtr 47) (Hinh 1F).
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Bang 1. Cac giai doan phat trién caa canh mang hoa cay Hong Nhung duoc trdng trong vuon

.. ez . s Thoi gian phat trién ciaa canh Chiéu cao canh hoa S6 la caa canh
Giai doan phat trién caa choi ngen 5
(ngay) (cm) hoa
Dinh dudng 14,42 0,14 ¢ 15,47 +0,12¢ 12
Bit du tuong hoa 21,08+0,11° 27,31+0,09° 14
Nu hoa hoan chinh 31,07+0,20° 38,21+0,15" 17
Nu hoa dang tang truéng 4731+0,15° 61,34+0,12° 17

Ch thich: Cac sé trung binh trong cgt vdi cac mau tir khac nhau khac biéz ¢6 ¥ nghia ¢ mite p < 0,05

ks

"A

Hinh 1. C4c bién d6i hinh thai va cu triic cia m6 phan sinh ngon chdi trong qué trinh tao co quan hoa cta ciy Hong Nhung dugc

tréng trong vuon. Chi thich: (4). Chéi dinh dudng & ngay thir 14 ; (B). Lét cdt doc qua mé phan sinh ngon choi dinh dudng ngay

thit14; (C). Chéi hoa & ngay thit 21; (D). Nu hoa 6 ngay thir 31; (E). Lat cdit doc qua nu hoa hodn chinh véi day dii cdc so khéi co
quan hoa ngay thir 31; (F). Nu tang trucng o ngay thir 47

Hoat tinh chét diéu hoa ting truomg thwe vat  chdi dinh dudng va sau d6 giam sudt trong quéa

ciia 14 theo cic giai doan phat trién hoa tir cdy  trinh phaét trién hoa (Bang 2). Hoat tinh ABA kha

Hong Nhung dwgc trong trong vuon thap & giai doan dinh dudng, ting rat manh & giai
Hoat tinh cytokinin va auxin tdng lién tuc qua  doan tuong hoa, gidm manh ¢ giai doan tang

céc giai doan phat trién hoa, tir dinh dudng dén  truong hoa.

tang truong hoa. Hoat tinh GAs cao ¢ giai doan

Béng 2. Sy thay ddi hoat tinh chit diéu hoa tang truéng thuc vat trong 14 thir 6 caa canh Hong Nhung & cac giai doan phét trién
khac nhau ciia chdi

Giai doan phat trién ciia choi Hoat tinh chit diéu héa ting trwéng thuc vat (mg/L)
Cytokinin Auxin Acid abscisic Gibberellin
Chdi dinh dudng 1,03 £0,04°¢ 3,05+0,06° 0,21 £0,07°¢ 3,34 £0,042
Nu hoa hoan chinh 1,25 £0,02° 3,67+0,03° 0,62 £0,112 2,52 +0,05°
Nu hoa dang tang truong 1,31 +0,11° 4,58 +0,062 0,44 +0,08° 1,62 +0,03°

Ch thich: Cac sd trung binh trong cgt véi cac mdu ti khéc nhau khac biés ¢6 y nghia 6 mire p < 0,05
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hoa cao nhat so v&i cac mdi trudng con lai (bang
3). Ty 1é giita cytokinin va auxin thip kich thich
su tao vong nhi va nhuy xay ra sém hon (tuﬁn tho
6) so vodi cac ty 1¢ gilra cytokinin va auxin cao
(tuan thu 8) (Bang 4) (Hinh 2, 3).

Anh huwéng ciia cic chit diéu hoa ting truéng
thue vt trong sw tao co quan hoa in vitro

Khiic cit thin mang md phén sinh & giai doan
bét dau tuong hoa trén moéi trudng MS ¢6 bd sung
GA;3 0,5; NAA 0,1 va BA 0,3 mg/L ¢6 ty 1¢ hinh
thanh ny hoa, duong kinh hoa va chiéu dai cudng

Bang 3. Ty I&, duong kinh nu hoa va chiéu dai cuéng hoa sau 6 tuan nuéi ciy trén moéi truong MS ¢6 b sung GA; 0,5 mg/L, BA
va NAA & cic ndng d6 thay ddi

Xir ly Ti 1¢ twong dbi T4 16 g hoa (%) Puong kinhnu | Chiéu dai cubng
BA (mg/L) NAA (mg/L) BA/NAA hoa (cm) hoa (cm)
15 0,1 15 22,47 £0,60 ¢ 0,28 £0,03 1,84+0,08°
15 0,25 6 21,50 £0,47 ¢ 0,20 £0,04 ¢ 1,85+0,13°
15 0,5 3 33,33+0,44° 0,31£0,01° 1,90+0,06°
0,3 0,1 3 41,700,462 0,41£0,01° 2,50 £0,07 2

Chu thich: Cdc s6 trung binh trong cét véi cde mdu tir khédc nhau khéc biét ¢6 y nghia ¢ mire p < 0,05

Bang 4. Trang thai md phén sinh hoa trén méi truong MS bd sung GA; 0,5 mg/L, BA va NAA & cac ndng do thay déi theo thoi

gian nudi ciy
Xir ly Ty 1¢ twong Co quan hoa Xuét hién
BA (mg/L) NAA (mg/L) dbi BA/NAA Tudn 4 Tudn 6 Tudn 8
15 0,1 15 bai, canh bai, canh Nhi, nhuy
15 0,25 Pai, canh Pai, canh Nhi, nhuy
15 0,5 bai, canh Nhi, nhyy Nhi, nhuy
0,3 0,1 Pai, canh Nhi, nhuy Nhi, nhuy

Ch thich: Cdc 56 trung binh trong cét voi cac mau tir khdc nhau khdc biét c6 ¥ nghia ¢ mitc p < 0,05

5cm

B
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B
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Hinh 2. Chéi hoa Hong Nhung phét trién tir khic cét than mang mé phan sinh hoa trén méi truong nudi cdy MS ¢6 bd sung
BA 0,3 mg/L; NAA 0,1 mg/L va GA; 0, 5 mg/L. Cha thich: (A). Tuan 0. (B). Tudn 4. (C). Tuan 6. (D). Tuan 8.
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Hinh 3. Céc bién déi c4u tric cia md phén sinh ngon chdi trong qué trinh tao co quan hoa in vitro (b: I4 béc, d: dai, c: canh, nh:
nhuy). Chi thich: (A). M6 phan sinh hoa (ngay 0). (B). M6 phan sinh hoa da tao vong Id dai va canh hoa sau 4 tudn nudi cdy trén
méi trwong MS bé sung BA 0,3 mg/L; NAA 0,1 mg/L va GA; 0, 5 mg/L. (C). Nu hoa da tao vong nh; duc va nhuy céi sau 7 tuan
nudi cdy trén méi trirong MS c6 bé sung BA 0,3 mg/L; NAA 0,1 mg/L va GA; 0, 5 mg/L. (D). Nu hoa véi ddy dii cic co quan hoa
sau 8 tuan nudi cdy trén méi trirong MS c6 bé sung BA 0,3 mg/L; NAA 0,1 mg/L va GA; 0, 5 mg/L

Ciing nhu ¢ cay Arabidopsis, su tao cac co quan
& cay Hong Nhung duoc sip xép theo thir tu tir
ngoai vao trong: dai, canh, nhi va nhuy theo mo
hinh ABC, md hinh téng quat vé su ra hoa. Theo
md hinh nay, kiéu gene A kiém soat sy hinh thanh
14 dai, sy phdi hop gitra kiéu gene A va B kiém soat
su phan hoa canh hoa, sy phdi hop giita kiéu gene
B va C kiém soat sy hinh thanh nhi, va kiéu gene
C quyét dinh sy hinh thanh nhuy [5]. Hoat dong
cia STM (Shoot meristemless) gitip duy tri hoat
dong ctia mo6 phan sinh dinh dudng trong khi hoat
dong cia LFY (Leafy) thiic diy su hinh thanh mo
phan sinh hoa ciing nhu kich thich hoat dong cua
cac gene thugc mé hinh ABC. Auxin lam giam
hoat dong cuia STM va tang hoat dong cua LFY, qua
do, gian tiép kich thich sy biéu hién cua cic gene

hinh thanh co quan hoa theo mé hinh ABC [5].
Trong qua trinh phét trién co quan hoa, auxin quyét
dinh vi tri hinh thanh cac so khéi co quan hoa [12].
Chinh vi vay, dé tao nu hoa hoan chinh doi hoi phai
¢6 sy phdi hop giita cytokinin va auxin véi ti 18
thich hgp. Ti I&¢ nay la 3 trong truong hop cay
Hong Nhung.
4 KET LUAN

Trong giai doan phat trién hoa & ciy hoa Hong
Nhung, hoat tinh cytokinin ndi sinh tang, phdi hop
vGi auxin noi sinh gitp s phan chia té bao va phan
hoéa co quan hoa. Ty I¢ cytokinin/auxin ngoai sinh
thép thiic nhanh sy hinh thanh ny hoa hoan chinh.
Mbi truong MS c6 bd sung GAz 0,5 mg/L, NAA
0,1 mg/L va BA 0,3 mg/L gitp khiic cit thin mang
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md phan sinh hoa & giai doan bat dau twong hoa
tang ty 1é phat trién co quan hoa.
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Abstract—In  this study, morphological and
physiological changes in flower development of the
rose (Rosa hybrida L.) in the garden were analyzed.
Role of plant growth regulators on in vitro floral
organogenesis of rose from floral meristem was
investigated. The flowering of Rosa hybrida L. has
three phases: shoot apical meristem, single floral
meristem and floral bud with sepals, petals, stamens
and gynoecium. Activities of cytokinins and auxins

increased in the transition of shoots from vegetative
growth to floral initiation stage. Floral meristems
having sepals and the first layer of petals on MS
medium with 0.5 mg/L GAs, 0.1 mg/L NAA and 0.3
m/L BA were continuously developed in these next
layers of petals and became floral buds at the highest
percentage after 4 and 8 weeks of -culture,
respectively.

Keywords—plant growth regulators, floral organogenesis, in vitro flowering, Rosa hybrida L.
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