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TOM TAT 

Giai doan phat ttikn hoa ha^ qud trinh ra hoa la mOi trong nli&ng giai dogn c6 tinh quy^t dinh trong sir phit 
triln vk h o ^ thien quy trinh s6ng vk sinh sdn ciia thyc v§t. Qui trinh chuyln dm tilr giai do?n phdi triSn sinh 
duang sang giai do în ra hoa, ben c^nh ylu l6 vk d$ tu6i thi thyc v^t c6n b) dnh hirdng b6i m^t s6 yfiu t6 khdc 
nhir quang ky, nhiet dp, dinh dirdng,...Nhimg nhOng nghien ciiu trong dilu kien t\r nhien thi khong the gidi 
thich day dii nhihig vSn dS sinh ly, sinh h6a phiic tap li6n (juan din qud trinh ra hoa. Moi tnr6ng in vitro Id moi 
truang 1;̂  tucmg de thi^ hien nhihig nghidn cihi sau hem vl qud trinh ra hoa, vl co the chii d$ng dieu chinh cac 
yeu to vat ly (cuong dp anh sdng, quang ky, do am, nhiet dp. ), cdc yeu to hoa hgc (du&ng, chat khodng, 
vitamin...) vd nhat Id chat dieu hoa sinh tnrdng th\rc vat. Trong bdi tong quan ndy, chiing tdi de cap den cdc 
nhan to anh hucmg din qud trinh ra hoa, cdc con dudng ra hoa co ban va mpt s6 gen lien quan din sir ra hoa. 
Tir nam 2002 d£n nay, phong Sinh hpc phfln tii va chgn tao giong cSy trong Vi|n Sinh hpc Tdy NguySn ciing 
d3 nghien ciiu thdnh c6ng sy ra hoa in vitro a mSl s6 loai nhu cay Torenia {Torema founieri L.), cay Thuoc Id 
{Nicottano lobacum), cay hoa Dong tien (Gerbera), cky hoa Hdng {Hybrid tea cv "First Prize"), cay hoa 
Salem (Limonium) va Lan Dendrobium Mild Yumi. NhiJng ket qud nghiSn cuii nay nham htrdng tdi viec 
nghien cihi sau hon cac hiSn tuong sinh 1;̂  ciia qua trinh ra hoa vd phuc vu cho sdn xuat hoa in vitro thuong 
mai d nhieu loai thuc vat khdc nhau. 

T^ khoa: con duang ra hoa, giai doQn sinh du&ng~giai doan sinh san, mo phan sinh, ra hoa in vitro 

KHAI QUAT VE QUA TRINH RA HOA 

Ra hoa la budc chuySn hoa quan trong trong doi 
song thuc vat. Qua trinh nay bao gom sir cam iJmg, 
sir phat trifin hoa va cac co quan cua chung. NhiJng 
qua trinh nay da duoc nghien curu va thuc hifin tren 
nhifiu loai thirc vat Irong ong nghiem. Sv tifin bp 
trong cong nghe t% bao va ky thuat nuoi cay mo da 
cung d p mpt he th6ng nuoi cay thuan tien cho viec 
nghien cihi vh sinh ly va sinh hpc phan tu cua nganh 
thuc vat hpc bao gom su ra hoa. 

Nam 1943 dS danh diu mOt budc ngo5t quan 
trpng trong lich sijr nganh thirc vat hpc khi White nuoi 
cly thanh cong r l cay Ca chua trong 6ng nghiem. 
Thanh cong nay da ma ra cho nganh thitc vat hpc mot 
con dutmg rpng Ion va mai me vdi biSt bao dieu ly 
thu dS kham pha, tim toi va nghien c(iu. N6i each 
khac, gio day cac nha khoa hoc dS co them mpt cong 
cu h6 tra die luc trong nghien curu giiip hp c6 nhihig 
buac tiln sau hem, gSn hon dfi nhin ro hon ve the gidi 
thuc v^t. TiJr do tra di, cac nghien curu vl ky thuat nuoi 
ciy mo ngay cimg nhiSu, dieu n£iy da 1dm cho kĵ  thuat 
nay co nhiing buac phat triln vupt bac, dap ung dupe 
nhiing nhu ciu ng^y cang cao. Sir phat hien cac chit 
dieu hoa sinh tnrcmg thuc vat cung dupe xem la mpt 

thanh cong lan, no da chap canh cho nganh nuoi cay 
md cd nh&ng budc phat trien dang k§ Den nay, nganh 
nudi ciy mo thuc vat da khing dinh vai trd quan trpng 
cua minh bing mpt kho tang do so cac cong trinh 
nghien cim vh thyc v§t. Ky thuat nudi c3y rad khong 
nhung dap umg dupe nhu cau ngay cang Idn ve so 
lupng, chat luong giong cay trong raa con la mpt he 
thong ly tudmg, mpt cong cu hieu qua cho cac nghi€n 
cuu sau hon a miic te bao va nhtjng ca che phat sinh 
hinh thai phiic tap. 

Trong cac nghien ciru ve thuc vat thi viec nghien 
cuu ve sinh ly du<?c xem la rat quan trpng vdi muc 
dich tra Idi nhiing cSu hdi tai sao, khi nao, va nhu the 
nao ma thuc vat l^i nhu the? Khi cac nha khoa hp( 
nghifin cuu, tim tdi cau tra Idi cho nhiing cau hdi nay 
chinh la di tim nhiing nguyen ly, ca chS ciia ty nhien. 
Dilu nay rat cd y nghia, vi khi nam viing dupe 
nhiing nguyen ly, ca che nay chiing ta se cd su lira 
chpn phu hpp Idii tac dpng vao thuc vat vdi nhiJng 
muc dich xac dinh. He thdng nuoi cay mo mpt lan 
nua td ra la mpt cong cu hiiu ich, hd trp dac luc cho 
cac nha khoa hpc nghien ciiii vfi sinh 1̂  thuc vat tren 
con dudng chinh phyc nhiing bi an ciia t\r nhien. Mdt 
trong nhflng bi in da tdn tai rat lau va lu6n Idi cuon 
sir to md cua cac nha khoa hpc do la "ca che cua sir 
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ra hoa d thyrc vat". KJ thuat nuoi ciy mo doi vdi s\f 

ra hoa in vitro \k mpt cdng cy quan trpng d l thirc 

hi?n cac myc tiSu n^y. Uu diem ciia vi?c nghiSn cijru 

ra hoa in vitro \k cd thi nudi ciy dugrc cic ca quan 

rieng biet ciia thyc vat vA sii dyng c^c mo dd dat 

dudi dieu ki$n t ic dpng ciia c ic yeu to kich thich ra 

hoa, trinh dupe sy tic dpng ciia c ic chat dirpfc san 

sinh in vivo tCr l i v^ rl (Nitsch, 1972; Ziv, Altman, 

2003), Do v§y, chiing ta sfi c6 nhiing ket Iu3n chfnh 

xic hpn ve ca che ra hoa ciia thyc vat. 

Bdng 1. Cdc a6i tu^ng duvc si> dyng dh nghifin cCru sy ra hoa In vitro. 

LodI Tdc gid 

Nicoliana rustica 

Helianlhus annuus 

Arabidopsis thallana 

Lemna pepusilla 

Pharbitis nil 

Parilla 

Cuscutn refiexa Robx 

Ulricularia exoiata 

WoWia microscopica 

Nicoliana glauca x Langsdorffii 

Lunaria annua 

Fuchsia 

Bryophyllutn 

Xanthium strumarlum 

Nicoliana tabacum 

Nautilocalyx lynchei 

Torenia fbumien 

Xanthium pensylvanicum 

Arabidopsis Ihaliana 

Salpiglossis sinuata 

Passiflora suberosa 

Chanopodium nibrum 

Bougainvillea glabra 

Thuja plicala 

Lemna paucicosiata 

Vitis vinifera 

Allium sativum 

Nicoliana rustica 

Panax ginseng 

Petunia hybrida 

Brassica napus 

Bambusa vulgans, Dendmcalamus giganleus 

va Dendrocalamus stnclus 

Dianthus caryophyllus 

Citrus unshiu 

Steinberg, 1953 

Henrickson, 1954 

Langridge, 1955 

Hlllman, 1959 

Takimolo, 1960 

Chailakhyan, 1959 

Baldev. 1962 

Pringsheim, Pringsheim, 1962 

Maheshwan, Venkataraman, 1966 

Aghion-Prat. 1965 

Pienk. 1965; 1967 

Nitsch, Nitsch. 1967 

Sachs el al.. 1967 

Chailakhyan etal., 1968 

Salisbury. 1969 

Warden, Skoog. 1973; Tran Thanh Van, 1973a; van den Ende el a/.. 
1984; Kaur-Sawhneyefa/., 1990 

Tran Thanh Van. 1973b 

Chlyah, Tran Thanh Van, 1971 

Jacobs, Suthers, 1971 

Nitsch, 1972 

Hughes ©fa/.. 1973 

Scorza, Janick, 1980 

Lozhnikovaefa/., 1981 

Chatufvedi, Sharma, 1977 

Coleman, Thorpe. 1978 

Khurana, Maheshwan. 1978 

Srinivasan, Mullins, 1978 

Tizio, 1979 

Gill e( a/., 1979 

Chang. Hsing. 1980; Tang, 2000 

Mullln, Tran Thanh Van, 1989 

Polowick, Sawhney, 1991; Koh, Loh, 2000 

Rout. Das, 1994 

Dakshaefa/., 1994 

Garcia-Luis. Kanduer, 1995 
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Phalaenopsis Pink Leopard 'Petra' 

Fortunella hindsii 

Bambusa arundinacea 

Ceropagia spp. 

Cichorium inlybus 

Chamomilla recutita 

Cymbidium niveo-marginatum Mak 

Murraya panicutata 

Gentiana triflora Pall, var axillariflora 

Orychophragmus v/b/aceus 

Phyllanlhus camliniensis 

Vigna mungo cv. VBN1 

Pisum sativum 

Fagopyrum esculentum 

Lycopersicon esculentum 

Melia azedarach 

Momordica charanba 

SIreptocaqDus Nobitis 

Ammi majus 

Rose 

Bambusa edulis 

Capsicum annuum 

Cork oak 

Cymbidium ensifolium var. misericors 

KniphoHa leucocephala Baijnath 

Zantedeschia spp., colored cultivars 

Kniphofia leucocephala 

Kinnow mandann (Citrus nobilis Lour : 

deliciosa Tenora) 

Rose (Hybrid tea cv "First Prize") 

Spalhiphyilum 

Brassica campeslns (L.) Var Bhavani 

Dendrobium Chao Praya Smile 

Pentanema indicum Ling 

[JendnAium Madame Thong-In 

Capsicum frulescens 

Vigna aconitifolia 

Dendrobium Sonta 17 

Saposhnikovia divancata 

Duan, Yazawa, 1995 

Jumin, Nito, 1996 

Nadgauda ef a/., 1997 

Patll. 1996 

Demeulemeester, De Proft, 199 

KIntzlos, Michaelakis. 1999 

Kostenyuk e( a/., 1999 

Jumin, Ahmad, 1999 

Zhang, Leong. 2000 

Luo, etal.. 2000 

Catapan atal., 2000 

Franklin ef al., 2000 

Franklin atal.. 2000 

Kachonpadungkitti e( al.. 2001 

Dielenefa/.. 2001 

Handro. Floh, 2001 

Wang e( a/., 2001 

Floh, Handro, 2001 

Pandeefa/. , 2002 

Wang el al, 2002 

Lln e( a/., 2003b 

Bodhipadma, Leung, 2003 

Multn, Pais, 2003 

Chang. Chang, 2003 

McCarten, Van Staden, 2003 

Naor et al.. 2004 

Taylor et al., 2005 

Singh efa/,, 2006 

VuefaA, 2006 

Dewir ef al, 2007 

Vemia, Singh, 2007 

Heee(a/. ,2007 

SIvanesan, Jeong, 2007 

Sim ef a/., 2007 

Shamiaefa/ . , 2008 

Saxenasfa/. ,2008 

Tee eta/., 2008 

Qiaoefa/. , 2009 

De nghien ciiu sy ra hoa, cac choi sinh san hay 
sinh dudBg rieng biet dupe nuoi ciy tren cac mdi 
tnrdng cd sy kit hpp giiia cic chat hOu ca, vd ca vk 
ham lupng cac chit dilu hoa sinh tnrdng khic nhau. 
Muc dich ciia viec nghien ciru nay li cam ung va 
dilu khiln qui trinh ra hoa cua thyc v$t. Cac nghien 

cuu nay dupc thyc hi$n tren nhieu loai thuc vat co 
cic dac tinh sinh hpc khac nhau nhu nhu ciu vl 
quang hpp, nhipt d^... va cac mau cay dupc su dyng 
d nhilu giai do^n sinh ly khac nhau. Han nOa, ky 
thuat nudi ciy ldp mong te bio (TCL) ciing da dugc 
su dyng dl nghien cuu sy ra hoa trong 6ng nghiem 



Duang Tan Nhyt et al. 

{Tran Thanh Van. 1999). Tuy nhifin sy ra hoa in 
vitro khdng phii li hi|n tupng phi biln, nd c6 the 
xuat hî n mpt cich tu nhien hay cd sy dieu khiln d 
mpt so loii than thao vi cay cd choi dudi (geophyte) 
(Dickens, Van Staden, 1988; Raslogi, Sawheny, 
1989; Taixeira da Silva, 2003). Sy ra hoa in vitro cd 
the dupc xem li m t̂ cong cy cho vî c nghiSn cuu sy 
cdm ling, phat triln cua hoa, dilu khiln chuang trinh 
sinh sin d mpt so loii thyc v̂ it cd chu trinh sing dii 
va nhOng loai thyc v?t choi dudi {Lin et al., 2003b). 
Mpt ling dyng khic ciia sy ra hoa in vitro li sin xuat 
cic hprp chat thii cap nhu d loai Ngh? tay (Crocus). 
6 loai nay sy ra hoa in vitro li mpt Ihu^n Ipi cho 
vî c sin xuat thuong mgi dau nhyy vdi phiic hpp 
tham va chit miu (Sano, Himeno, 1987; Plessner, 
Ziv, 1999). Nhin chung, cic nghien ciru vl sy ra hoa 
in vitro thudng dupc tiln hanh theo m$t trong ba 
hudng sau (Scorza, 1982): a) Nudi ciy thyc vat hoin 
chinh (cay in vitro cd day dii re, than, li); b) Nudi 
cay md dang chdi v^ cym chii; c) Nuoi ciy cac bp 
ph|n chua cd dinh sinh tnrdng (md seo. md li, rl, ca 
quan hoa,...). 

D^c dilm cua qui trinh chuyin doi tir giai doan 
sinh trirdug sang giai doan sinh sin 

Thyc vat cd 2 giai do?in ca ban trong suit chu 
yinh sdng; giai doan phit trien sinh duang vi giai 
doan sinh sin (ra hoa va tgo hat). Nhiing gen dilu 
Ichidn su phit trien ciia thuc vat dupc dilu chinh bdi 
sy tuang tie te bio va su thay ddi vi tri thong tin, 
nhiing dieu nay d§ gdp phan vao ca che ty td chiic va 
sap xep ciia te bao trong qui trinh phit triln ciia nd. 
Qiii trinh phat frien sinh dudng cua thyc vat phat 
triln tu md phan sinh chdi dinh (SAM - shoot apical 
meristem). Do dd, SAM la trpng tam cua nhilu 
nghien ciru nham muc dich tim hilu cic qua trinh 
lien quan din sy ra hoa ciia thyc vat (Medford, 1992; 
Fleming effl/,, 1993). 

Dinh nghia vl md phan sinh chdi dinh (SAM) da 
dupc phit hipn tir khi dupc nhan bilt lin diu tien vl 
nguln goc cua chdi bdi Kaspar Wolff vao nim 1979 
(Cutter, 1965). Thyc vat duy tri giai doan phat triln 
sinh duang cua no den khi md phan sinh dinh trai 
qua mpt qui trinh thay ddi. Tren thyc ll, sy thay doi 
tinh dong nhat cua md phan sinh tit md phan sinh 
sinh dudng den md phan sinh hoa, dupc dilu khiln 
bdi mdi trirdng va tin hieu n î sinh (Bemier, 1988; 
McDaniel et al., 1992). Sy ra hoa chi xuit hi?n khi 
cac chdi hoa hinh thanh day dii d dilu kî n mdi 
trudng thich hop. Qua trinh ra hoa bao gdm sy phat 
trien ciia te bio va mo trong nhiing phin khic nhau 
cua hoa. Van de ca ban ciia sy ra hoa d thyc vat bao 

gom 2 nhdm; 1) nhdm xic djnh: sy chuyin hda ra 
hoa chim diit giai do^n phit trien sinh dudng vi md 
phin sinh ĉ im hoa (inflorescence meristem) chuyin 
thinh mo phan sinh hoa (floral meristem) vi hinh 
thinh cuing hoa, 2) nhdm chua xic djnh: d mpt so 
loii (Arabidopsis), md phan sinh cym hoa phat trien 
thinh nhOng nhinh hoin chinh, trong nhieu nhanh 
thi md phSn sinh cym hoa chuyin thinh mo phan 
sinh hoa dl hinh thinh hoa, trong khi do mpt sd md 
phin sinh cym hoa van tiep tyc phit triln sinh 
dudng. 

Md phSn sinh hoa trai qua mpt chuoi cic sy thay 
dii phit trien dl t^o thinh 4 ciu tnic co ban ciia hoa. 
Moi cau tnic nay bit nguon tuan ty tir vdng tron 
dong tim (vdng trdn niy phit trien tir mo phan sinh 
hoa), Qui trinh phit triln hoa lien quan din nh&ng 
die diem nhat djnh ciia md phan sinh hoa, dilu nay 
dS t̂ o nen 4 dang ca quan hoa rieng bipt nhu li la 
noan (chiia le bio trimg), nhj hoa (chira hat phin), 
canh hoa va dii hoa. Qua trinh ra hoa dai di?n cho sir 
thay ddi ca bin tir phat trien sinh dudng sang phit 
trien sinh sin vi phit triln tren cuong hoa. Cic ca 
che dieu khien thdi gian ra hoa budc diu da dupc 
nghien cuu rpng rai d Arabidopsis bing vi$c xac 
dinh cac dpt biln bao gom d^t biln ra hoa sdm hay 
tre han so vdi giong ban dau nhimg van khde manh 
{Koomneef el al., 1998a). Vl khia canh gen, co 2 sy 
thay ddi lien quan den gen la sy chuyen ddi tiJt giai 
do?in phit trien sinh dudtig sang giai doan phit triln 
sinh sin di dupc chuang trinh hda trong thyc vit Sy 
thay doi dau tien lien quan din sy chuyin ddi tii giai 
doan sinh dudtig sang giai doan ra hoa. NIU sy thay 
doi niy xiy ra khdng phu hgp thi qui trinh ra hoa 
khdng xiy ra. Sy thay ddi lign quan din gen la theo 
con duang quy djnh chung cua thuc v t̂ trong viec 
hinh thanh hoa. 

Sy phat triln hoa dupc xem la sy khdi diu 
chuang trinh sinh sin huu tinh d thyc vat hie li su 
tai tl chuc md phin sinh ngpn chdi dinh duang bit 
dmh thinh mo phan sinh hoa han djnh khi c5y dat 
dupc tr^ng thai trudng thanh ra hoa. Trang thai niy 
cd the din sdm hoac tri han tiiy loai thyc vat va dilu 
kien mdi trudng nhu inh sing, nhiet dp... Md phan 
sinh choi ngpn chira mpt dim tl bao cd d^c tinh ciia 
md phin sinh thin, sy phan chia tl bao dung dl bd 
sung mpt each lien tyc cho md phan sinh va cung cip 
cic te bio de biet hda thanh mo hoac ca quan. Hoat 
ddng ciia no l̂ p di lap l̂ i tao ra cac ca quan bSn nhu 
li, chdi nich, ddt. T^eo cich phan chia thdng 
thudng, mo phan sinh ngpn gdm ba viing hay ba ldp 
chinh (Bodson, Outlaw, 1985): 
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(1) Viing dinh dupc tao bdi cac te bio Idn, 
khong bao Idn, it rRNA trong te bio chat va cd chu 
ky tl bao rat dii, hoat tinh phin chia thip, tl bio chu 
yeu d pha GI. Dd la viing md phan sinh chd, vi nd 
chi ho t̂ dpng khi md phan sinh ngon chuyin sang 
trang thai sinh san. 

(2) Viing ben gdm cac te bao nhd han, khdng 
bao nhd, giiu RRNA trong te bao chit, cd ho t̂ tinh 
phan chia cao vi chu ky te bio ngin, vCing b£n 
thudng dupc goi la viing khdi sinh hay viing phit 
sinh ca quan, noi tugng cic la hay cic md ciia thin 
bao gdm cac md dan. 

(3) Viing Idi (md phan sinh 16t): nfim dudi viing 
dinh, dupc tao bdi cic te bio chdng len nhau, Cac te 
bao keo dai va khdng bio to. Him lupng tltNA trung 
binh, hoat tinh phan chia vi chu k^ tl bio ndi chung 
cd nhiing die tinh trung gian so vdi viing dinh vi 
viing ben. 

Hinh 1. MS phan sinh ch6i dinh cOa Arabidopsis VOng m6 
phan sinh chit dinh t)at mau iodide mo ta cau tnic te b&o 
(cac Idp LI , 12 va L3, cung nhu' la viing trung tam ^CZ) vd 
vLing ngoai bien (PZ). vdi la mam nhd ISn ben hdng mfl 
phan sinh) 

Md phan sinh chdi dinh khi da d?t din mOt trang 
thai nhit dinh nd se biln ddi tii chdi sinh dudng sang 
chdi sinh dye, hay cdn gpi li su ra hoa. 

Sy ra hoa gdm 3 giai doan chinh: sy chuyen tiep 
ra hoa, su tupng hoa vi culi cung la sy tang trudng 
va nd hoa. 

Phii trii qua nhilu con dudng phat triln ma sau 
do hoa mdi duac hinh thanh trong dng nghiem. Dilu 
nay di giiip cho cic nhi khoa hoc cd nhiing gdc nhin 
da dang tii mu-c dp tl bao din toan bp ca the thyc 
vat. M6i loai thi nghiSm diu dem l̂ i nhiing hilu biet 
mdi giijp mOt lin nira khing dinh chinh xic cic ket 
qui nghien curu vl sy ra hoa ngoai tu nhidn hoac 

cung cap cho chiing ta nhiing cii nhin mdi vl hien 
tupng nay. Nhiing nghien ciiu ve su ra hoa in vitro 
thudng khao sat cic tac nhan inh hudng den sy hinh 
tliinh hoa nhu- dp tudi, chat dieu hda sinh trudng 
thyc vai, inh sing, nhift dO, carbohydrate, chit cam 
ting va chat lie che tao hoa, khuynh dp ra hoa, thp 
hin vi sy phit sinh hinh thii cua hoa. Sau diy, 
chiing ta cd thi khi! quit Ip nhiing ket qua tir nhiing 
nghien ciru ra hoa in vitro di dupc thyc hien, nhd dd 
chiing ta hilu bilt sau hon vl sy ra hoa ciia thuc vat. 

MOT SO NHAN TO ANH H U O N G DEN QUA 
TRINH RA HOA 

Nhiing tin hipu tir mdi trudng vi nh&ng nhan td 
ndi sinh nhu li dp tuli, cic hormone noi sinh va him 
luptig chit dinh dudng tao nen cic con dudng 
chuyin ddi tinh trang tir md phan sinh choi dinh ban 
diu chuyin sang md phin sinh hoa. Trong mdt dieu 
ki?n mdi trudng nao dd, d mpt sd loai, qua trinh ra 
hoa xuat hien trudc nhiing chdi la (Pouteau et al., 
1997). Nhiing ky thuat ghep canh cd dien, duoc thyc 
hien bdi Zeevaart (1958) trong 4 thap nien ttudc, da 
cho thay su cam ung ra hoa lien quan den su dan 
truyen cac tin hieu. Tuy nhien, su cd gang xac dinh 
cac bieu hien hda sinh ty nhiSn cua nhung nhan td 
cam ling ra hoa da khdng thinh cdng. 0 mdt sd loai, 
thai gian ra hoa bi anh hudng chu ylu bdi cac nhan 
tl moi trudng, theo miia vi\hay dieu kien phat trien 
cd Ipi cho qui trinh sinh san va sy chin hat. Nhimg 
nhin td nay bao gdm quang ky, chit lupng inh sang 
(thanh phin quang phd), cudng dp inh sing, su tho 
hin, him luang dinh duong vi nude Nhiing loai it 
nhay cim vdi su thay ddi cua mdi trudng, ra hoa la 
dl dap ling cic tin hieu ndi sinh nhu dp tudi cua cay 
hay kich thudc, sd lugng Idng cay. Su ra hoa ciing c6 
thi duac cam ling bdi stress mdi trudng nhu la thilu 
dinh dudng, sy khd han vi mat dp qua day. Nh&ng 
phan iirng niy lam cho thyc vat tao hat nham sinh tdn 
va duy tri ndi gidng han la dip img lai cac tin hieu 
npi sinh (Levy, Dean, 1998). Co flhilu loai gen da 
dupc xac dinh cd kha nang kiem soit ca quan ra ho: 
va phat triln ciia chiing (Weigel el al., 1992; 
Miziikami, Ma, 1997). Su bilu hien nhiing loai gen 
niy bl inh hudng bdi quang ky vi cic hormone 
(Okamuroefa/., 1996). 

Qui trinh ra hoa trong 6n^ nghifm li mpt hien 
tupng hilm thiy trong nuoi cay md thyc vat Tuy 
nhien, qui trinh niy da dudc nghiSn ciiu thanh cdng 
d nhieu loai thyc vat khic nhau nhu 
Orychophragmus violeaceus (Luo et al., 2000), 
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Gentiana (Zhang, Leong, 2000), Brassica napus 
(Koh, Loh, 2000) vi Chamomile recutita L. 
{Kintzios, Michaelakis, 1999). Tiiy vio tirng myc 
dich khic nhay ma sir dyng cic nhin tl kfch Ihlch ra 
hoa khic nhau d cic loii thyc v§t khic nhau, d$c bi§t 
cytokinin nhu li BA, zeatin (ZEA) vi kinetin (KIN), 
nh&ng chit niy cd thi dupc su dyng riSng \6 hay kci 
hpp vdi phytohormone khic. 

Sy ra hoa in vitro dS ting len ding kl khi trong 
mdi trudng cd bl sung cytokinin (Scorza. Janick, 
1980; van den Ende et al., 1984; Nadgauda et al., 
1990), dudng (Scorza, 1982), nh&ng chit tuong ding 
vdi RNA {RNA base analogs) (Wardell, Skoog, 
1969b), auxin (Tran Thanh Van. 1973a; van den 
Ende et al., 1984), thp hin in vitro (Dickens, Van 
Staden, 1990; Ai-Khayri el al., 1992), him lupng 
nitrogen (Wada, Totsuka, 1982) vi nong d$ ion 
(Cousson, Tran Thanh Van. 1992). Sy ra hoa giim di 
khi vi tri ra hoa gan vdi ngpn, vi ngupc l̂ ii (Scorza, 
Janick, 1980; McDaniel et al., 1989), cd le do sy 
biln thien cac chat dilu hda sinh trudng thyc v§t 
trong than. Sy chenh lech ra hoa cd the do; I) su 
thay ddi kha ning ciia te bio hay ldp mong te bao 
(Tran Thanh Van, 1973b; Compton, Veilleus, 1992) 
- de di vio vi tri sinh sin trong qui trinh phit sinh ca 
the (ontogneny); 2) su thay ddi khi ning cua tg bao 
de phin ung vdi nhiing nhin tl kich thich ra hoa; 3) 
su chenh Ipch ciia cic nhan td uc che vi thiic day 
trong khoang thdi gian cat mau, hay sy chenh lech 
cua cac chat thiic day va ire che ket hpp (Scorza, 
Janick, 1980). Sy ra hoa giim di d cic loai cay ngin 
ngiy cd the li do vi?c giim di cic tl bao tharih thuc 
cho qua trinh phit sinh hinh thai hoa moi (Rajeevan, 
Lang, 1987). Nhiing ngudn miu trudng thinh 
thudng la dieu kien tien quyet cho sy ra hoa in vitro 
va nguon mau non khdng cho phep ra hoa do khdng 
cd kha ning tao nen cic nhan to kich thich ra hoa 
hay sy bat lye cua md phan sinh trong vipc dap ung 
lai cic nhin tl kich thich ra hoa (Hackett, 1985). 

Dudi dieu kifn ty nhi€n, hoa tiep xiic vdi cac tic 
nhan kich thich nhu la sy tang len t& tit ciia khdng 
khi, nhipt dp, cudng dp inh sing va cOng nhu d§ im. 
Nhung cic dieu kien niy thudng la cd dinh va dupc 
dieu khien dudi dieu kien in vitro. Sy ra hoa li qui 
frinh phuc tap bao gdm mpt chudi cic thdi gian vi 
khdng gian nhu la su ket hpp cac nhan td moi trudng 
(quang ky hay thp han), sy phit triln cua cay (dp 
tudi cua thyc vat), hormon (chit dieu hoa sinh 
trudng thuc vat, florigen vi anti-florigen), cac gen 
thuc diy (hoat dpng cua FOIG vi knotted 1-like 
homebox (KNOX) gen) vi cic nhan td khic dan tdi 

qui trinh chuyin tir giai do?n sinh dudng sang giai 
dogn sinh sin, dii n6 xiy ra d ngoii ty nhien hay li 
bing h$ thing nudi cay Idp mdng tl bio (Teixeira da 
Silva, Nhut, 2003). 

Yu vi Goh (2000) di xic djnh nh&ng gen trong 
md phin sinh chii dinh lien kit chit chg vdi qui 
trinh chuyin dii tir pha sinh dudng sang pha sinh sin 
thdng qua cic bilu hî n khic nhau ciia mRNA. Hp 
da xic djnh 5 ddng gen (ovg 2. ovg 14, ovg 27, ovg 
30 vi otg 7) nhu li nh&ng nhin to phien mi trong 
cim irng ra hoa. Qua sy bilu hî n ciia 5 ddng gen 
niy di cho thiy chiing liSn quan tryc tilp din cac 
qui trinh biln duOng trong sy ra hoa. Hp khing djnh 
ring trong suit qui trinh chuyen doi ra hoa, nhihig 
gen niy di mi hda cic enzyme tham gia vio qui 
trinh biln dudng, day chinh li dich den ciia cic nhin 
tl dieu hoi phifin mi hay ii cac nhan tl kich thich 
khic. Vi dy, ddng ovg23 xuat hipn nhu mpt chit 
dong dgng vdi enzyme Cu/ZnSOD (copper/zinc 
super oxide dismutase), nhan to nay duprc cho rang 
cd mpt vai trd quan trpng trong vî c phan phat ddng 
vi nh&ng chit khu oxy hoat dpng (Himelblau el al., 
1998). Bilu hien manh cua ddng gen ovg23 nay 
trong md phan sinh chdi sinh dudng cd the chi li 
dang stress oxy trudc khi chuyen sang giai do^ ra 
hoa. Hp da xac dinh rang nh&ng qui trinh dieu hda 
phien ma, phin chia te bio, hd hap vi nhung vin dl 
bien duihig khic cd lien quan mat thiet vdi nhau 
trong qui trinh kich thich ra hoa d loii Lan. 

D9 tuoi 

Nhu chung ta da biet, tat ci thyc vat hat kin deu 
trii qua mdt giai do^n sinh trudng can thiet trudc khi 
dat den trang thai ra hoa. Khi d giai doan nay ngoai 
ty nhidn, sy ra hoa cua thyc v|lt khong xiy ra. Quing 
thdi gian niy cd the ta vai ngiy, vai nam ho$c tham 
chi vai thip ki (Chailakhyan, 1968). Nguyen nhan co 
bin cua hifn tugng khdng ra hoa khi thyc vat con 
non van chua dupc hilu mpt cich rd ring. Cic dieu 
ki?n cin thiet dl thyc v§t cd thi chuyin tilp tir giai 
do^n cdn non sang giai doan trudng thinh cd the li: 
kich thudc tdi thieu, dp tudi, di?n tich la (anh hudng 
den kha ning quang hpp), ty Ip C/N, phytohormone, 
sd lan tdi thieu cua chu ki nguyen phan ddi vdi cac 
cay thin go lau nam vi khoing cich gi&a dinh sinh 
trudng va rl. 

Tinh non d thyc vat dugc gii thuyet li mdt hien 
tugng dupc qui djnh tren toin bp ca thi thyc vit, ndi 
each khic la toin bp cic ca quan nay dfiu chua cd 
khi ning tao nen sy ra hoa hoac cic dinh sinh tnrdng 
khong cd khi nang dip tSmg vdi cic tac nhin ra hoa 
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(Lang, 1965). Pierik (1965, 1967) di nĥ in thiy ring 
cac mlu ciy dupc lam lanh phin cudng ciia cfiy 
Lunaria annua ra hoa, trong khi dd nhung chdi di cd 
dinh sinh trudng dupc lam l̂ nh lai khdng cd hipn 
tuong nay. Do viy, ong cho ring tinh non ciia thyc 
vat dupc qui dinh d viing dinh sinh trudng vi nd 
khdng hoin toin nim trfin toan bp ca thi thyc v§t. 
Ong cdn nhan thay sy thay ddi ciu tgo chdi trong 
giai doan lam l̂ nh thi cin thiet cho sy ra hoa ciia 
Lunaria annua. Tir dd, dng dua ra gii thuylt ring cd 
su tic d$ng qua l̂ i gi&a tfnh "non" cua thyc vat vi 
viec "thp han" ciia mdi trudng, trong dd sy non dupc 
qui djnh bdi dinh sinh trudng cua mpt so loai cd giai 
doan non khdng nh^y cim vdi nhiet d§ l̂ nh, nhung 
sau dd, khi thyc v t̂ bit diu trudng thanh thi sy hî n 
dien cua dinh sinh tnrdng li can thiet cho viec cim 
nhan sy kich thich d nhi§t d^ l?nh (vl dy nhu L. 
annua). 

Mat khac, d mpt sd loii thyc vat, tinh "non" la 
mpt hien tirgrng phd bien tren toan bp cic ca quan 
ciia thyc vat, chiing thudng li cic loai khdng cd giai 
doan non nhat dinh nhung phu thuoc chit che vao sy 
lam l̂ nh de dat dupc trang thii ra hoa (vi du nhu C 
intybus). Gia thuyet nay cing dupc khing dinh them 
qua mpt loat cac thi nghiem in vitro, nhiing miu ciy 
khdng cd dinh sinh trudng Iiy tii cic cay Nicoliana 
labacum va P. suberosa cdn non, ci 2 loai nay deu 
khdng ddi hdi su lam lanh, diu chi tii sinh cic cay d 
trang thii sinh duong, dieu niy cang khang dinh 
them ring tinh "non" trong cac loai ciy nay dupc 
quy dinh bdi toin bd ca quan tren ca the thyc vat 
(Scorza, Janick, 1980) 

Tuy nhien, trong vai trudng hap, giai doan non 
cua thyc vat cd thi dugc rut ngan thdng qua nuoi cay 
in vitro. Nam 1980, Chang va Hsing da nghien cuu 
su t̂ o phoi tit cic md seo rl cua cay Sim {Panax 
ginseng). Trong dd co sy hinh thanh hoa hiru thy tir 
phoi chi trong von^ mot thing cay chuyin frong mdi 
trudng cd GA3, dieu niy da lam giam bdt ding k6 
thdi gian "non" ciia cay Sam ngoii ty nhien la ba 
nam. Trong trudng hpp thi nghi?m ra hoa tir lit cat 
dpc ciia vTJng thSn va dinh choi ciia ciy Sdi (Mulin el 
al.. 2003) trong dng nghiem lai cho kit qua ngugc 
lai: miu ciy cing non thi thdi gian can thilt de kich 
thich ra hoa cang ngan. 

Carbohydrate 

Li ngudn ning lupng du trii, carbohydrate rit 
cin thilt cho su phit triln cua ca quan hoa. Sy cim 
limg ra hoa tieu thy mpt lugng Idn carbohydrate va 
protein (Dietz, Held, 1974). Tuy nhi6n, carbohydrate 

khi sy dyng rieng le, nd khdng hoat dpng nhu li m t̂ 
tin hipu giy ra sy chuyen doi cua chii tir phat triln 
sinh dudng sang phat trien sinh san. Sucrose da dugc 
biet din nhu li mpt hgp chit thiic day sy ra hoa va 
nd dupc tich lijy rit sdm trong mo phan sinh dinh 
ciia ciy dugc cim irng (Bodson, Outlaw, 1985). Cic 
nphien curu in vitro di chirng minh mdi trudng nudi 
cay vdi myc dich t̂ o hoa thi cd him lugng sucrose 
cao han so vdi moi trudng nudi ciy dl phit triln 
sinh dudng (Dickens, Van Staden, 1988). Sucrose la 
lo î dudng chinh cd trong li va chdi dinh (Lejeune el 
al., 1991; 1993). Ham lugng sucrose ting len cung 
cip cho md phan sinh dl budc diu ho l̂ hoa cic qui 
trinh tigu thy ning lugng nhu la qui trinh nguyen 
phin. 

Dudng dupc xem la ngudn carbon quan trpng 
trong mdi tnrdng nudi ciy vi cd vai trd cira irng sy 
hinh thinh vi phit triln ciia hoa in vitro (Pierik, 
1967; Margara, Touraud, 1968; Nitsch, 1972; Dien. 
Tran Thanh Van, 1974; Handro, 1977). Cic nha 
khoa hpc da khao sat anh hudng ciia nhieu loai 
dudng (glucose, lactose, maltose va raffmose) len su 
hinh thanh hoa in vitro va thay rang ngoai ndng dp 
dudng thi ap suit tham than do dudng giy ra cung cd 
nhiing anh hudng khdng nhd (Nitsch, Nitsch, 1967). 
Viec sii dung cic loai dudng hoa tan nhieu co the 
lam gia tang hoat dpng ciia con dudng pentose 
phosphate (Nitsch, 1972). Ngoai ra, anh sang va 
nhifit do thip cung dong vai trd dang ke trong viec 
bieu hien vai trd cua dudng. Nam 1982, Alain va 
Tran Thanh Van khao sat anh hudng cua dudng Ifin 
sy hinh thanh hoa tren lit mdng tl bio ciy Thudc la 
cho thiy ring chinh inh sing vi ning dp dudng da 
inh hudng din sy ra hoa tryc tiep niy. Thi nghiem 
cho thiy giua hai tic nhin tren thi dudng (ndng dp, 
loai dudng vi ip suit tham thau do dudng tao ra) la 
quan trpng han cho sy ra hoa in vitro, sy thay doi ve 
dudng lim thay doi dang ke su tao hoa vi khi khdng 
CO dudng thi sy tao hoa khdng xay ra. Trong khi dd, 
neu d|t thi nghiem trong tdi, sy ra hoa van xay ra tuy 
ty If thip nhung van cd the nang ty le nay len td' 
100% khi su dyng ndng dp dudng thich hpp. Do vay, 
vai trd ciia anh sang trong truang hpp nay cd the chi 
la th6c day sy tong hpp dudng vi tiep nhan glucose 
cua tfi bio. 

Cac tic nhan v§t ly 

Quang ky 

Sy cim ling quang ky thudng la can thiet cho sy 
ra hoa in vitro cua cic loai nhay cam vdi khoang thdi 
gian chilu sang trong ngiy. Cic nghien cuu cho thay 
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sy cim ling quang ky ciia thyc v t̂ in vitro c6 the li 
do toan bp ca thi thyc vii (Hillman, 1959), dinh sinh 
trudng (Raghavan, 1961; Jacobs, Suthers, 1971), dit 
than, doan cit ciia tryc dudi li mim (Nitsch, 1972), 
mlu mo li vi dit rl (Paulet, Nilsch, 1964; Margara, 
Touraud, 1968), Cic xir ly quang ky nhin chung 
thudng dugc ling dyng cho cic miu ciy cdn non, 
qua cic thf nghidm cho thiy ring sy cim nhin kich 
thich ciia inh sing d thyc v t̂ phy thupc vio sy hi|n 
difn ciia li, dinh sinh trudng ho$c ih^m chi li cay 
hoan chinh. Ngugc l^i. sy phin irng trd 1̂1 ciia thyc 
vit dii vdi quang k̂* phy thupc vio nong dp tli thilu 
cua dudng cd trong moi trudng (Margara, Touraud, 
1968; Nitsch, J972). Trong m§t vii trudng hgp, 
ngudi ta thiy ring sucrose cd thi thay thi hoin toin 
sy kich thich ngiy dii d cic cay in vitro. Zeatin c6 
the thay the kich thich ngay ngin cho sy ra hoa cua 
ciy Wolffia microscopica (Margara etal., 1965). 

Thyc v t̂ nhgn dupe anh sing it nhit trong 5 
viing quang pho nhd 3 nhom quang thy cam inh 
sing (photoreceptor). Anh sing xanh va tia eye tim 
A (ultraviolet-A) dugc hip thu bdi cryptocrome, inh 
sing dd (dd vi dd xa) dugc hap thu bdi phytocrome, 
cdn ddi vdi tia eye tim B (ultraviolet-B) van chua 
xac dinh dugc quang thy cim inh sing nio hap thu 
(Thomas, Vince-Prue, 1997). Cd 3 khii niem de giai 
thich sy dieu khien qua trinh ra hoa: 1) Gii thuyet 
florigen (Lang, 1952; Evans, 1971): florigen - dugc 
gia djnh la mpt loai hormone thiic diy - dugc san 
xuit d la dudi dieu kien quang ky thich hgp va 
chuyen den dinh chdi thdng qua mach libe, cac nha 
khoa hpc vin chua xic dinh dupc florigen tir nhya 
ciia mach libe. 2) Gii thuylt chenh lech dinh dudng 
(Bemier, 1988); gii thuylt nay cho i^ng nh&ng x& ly 
kich thich ra hoa dan den sy tang len ciia cic chat 
ddng hda di chuyen den mo phan sinh dinh va nd lan 
lupt kich thich sy ra hoa. 3) Gia thuyet su ra hoa do 
tic dpng nhilu nhan to (Bemier, 1988): dudi tic 
dOng ciia nhiing nhan td mdi trudng d?LC bipt vi cic 
yeu td di truyen khac nhau mi thyc vat cd the dugc 
thiic diy hay lic che sy ra hoa. Dudi nhiing dieu ki?n 
thuan Igi, cay ngiy dii thudng ra hoa tre vao mua 
xuan vi ra hoa sdm vi miia h? (khi ngiy dii han) de 
t̂ o hat. Cay ngiy ngin thudng ra hoa vao mua thu 
(khi quang ky ngin hem) de hoin tit su sinh sin 
trudc khi miia ddng bat dau. Phin tich nh&ng gen 
inh hudng din thdi gian ra hoa d cic loai dau Ha 
Lan, Ngu cdc vi Arabidopsis da cung cip them cho 
gia thuylt nay li qui trinh chuyen ddi tir giai doan 
phit triln sinh dudng sang giai do?in ra hoa bj inh 
hudng bdi nhilu nhan to dieu khien (Weller el al., 
1997; Koomneef e(a/., 1998b). 

Dilu thu vj li m ĉ dii ngudi ta kich thich dugc 
sy ra hoa in vitro ciia ciy Thulc li khong chju inh 
hudng quang ky nhung khdng the cim img dugc sy 
ra hoa ciia cic loii Thuoc li chju inh hudng quang 
ky (Aghion-Prat, 1965; Chailakhyan e/a/, 1974). 

Nhu cau inh sing kich thich cho sy ra hoa cua 
thyc v$t vin chua dupc lim r6. Cic nghien ciru in 
vitro cho thiy ring ham lupng dudng dugc tao ra 
thdng qua qui trinh quang hgp li ylu tl chinh yong 
hî n tupng niy. Thi nghidm khio sit thiy ring khi dat 
trong tli vi mdi trudng cd ndng dp dudng tir thip den 
vira phii (0-3%) thi sy ra hoa khdng xiy ra (Margara, 
Touraud, 1968; Coleman, Thorpe, 1978). Ngoii ra, 
qua thi nghipm ngudi ta cdn thay ring, khi dat trong 
tli t̂ i nhOng ning dO dudng nhu tren frong khoang 2 
tuan sau do dua ra mdi trudng cd quang ky binh 
thudng cd the lim giam hoic tham chi lam mat han 
khi ning ra hoa ciia cay in vitro (Scorza, Janick, 
1980). Hon nOa, cic mau ciy dupc dat trong mdi 
trudng cd ndng dO dudng cao (3-5%) cd the ra hoa khi 
dat trong tli hoin toin (Henrickson, 1954) vi sy chieu 
sing lien tyc cd the kich thich ra hoa ngay trong mdi 
trudng khong co dudng (Margara, Touraud, 1958). 

Nhift dp 

Cic mau re ciia cay C inlybus co the cho hoa 
khi mau cay lay tir cay dugc lam lanh trudc do 
(Paulet, Nitsch, 1964) hoic doan re khdng co md 
phin sinh dinh dupc lam lanh trong dng nghipm 
(Pierik, 1967). Meso-inositol hoic kinetin se ho trg 
cho viec xir ly lanh in vitro cua cay C. inlybus 
(Margara, Touraud, 1968), trong khi do glucose hoac 
khoang trong moi trudng nuoi cay li yeu to inh 
hudng ding ke khi xir ly l̂ nh cay L. annua (Pierik, 
1967). Sy cim img bdi nhiet dp lanh cua thyc vat 
cdn phy thupc ding ke vao timg miia trong nim. 
Trong thi nghidm ra hoa in vitro ciy Citrus unshiu 
Marc, neu lay mau chdi trong khoing gi&a thing 5 
vi thing 9 thi xu ty l̂ nh se khdng cd ket qua vi choi 
chi cd khi ning phan umg vdi nhiet dp lanh khi mau 
cay dugc lay vio thdi gian cudi thing 10 (Garcia-
Luis, Kanduer, 1995). Thi nghipm tren cay 
Orychophragmus violaceus cho thiy su cam ling bdi 
nhiet dp lanh cd the thay thi bing cic chit dilu hda 
ting trudng (Zeatin va GAj) (Luo el al., 2000). 

Tdm lai, sy cam nhan tu nhien cic kich thich 
lanh vi sy tuang tie vdi cic qui trinh khac vin chua 
dugo lam sang td, nhung qua cic nghien ciru chiing 
ta CO the nit ra rang toan bO thyc vat hoin chinh la 
khong can thiet trong hien tugng niy (C inlybus) vi 
dieu kien nhiet dp lanh khong phii li ylu tl bit buOc 
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ddi hdi cho su ra hoa in vitro. 

Tic nhin hoa hoc 

Mpt khi diuc vat dat dugc dO tuli ra hoa, cic 
yeu tl mdi trudnĝ  nhu nhi?t dO, anh sing vi chit 
dinh duong cd thi tic d^ng ding kl den sy hinh 
thanh vi biet hda chdi hoa (Lang, 1952; Evans, 
1971). Nhung tie dpng nay dupc thyc v§t cim nhin 
gian tiep thong qua cac chit cd tic dyng kich thich 
hoac lire chl sy ra hoa tin tai trong co thi chiing. 
Nim 1937, Chailakhyan da dua ra gii thuyet 
hormone chuyen bi^t cho su ra hoa. nhung den nay 
vin chua tdng hpp dugc chit nay. Tuy nhien, qua 
nhieu nghien cuu cho thiy sy ra hoa dudng nhu li 
ket qui cua sy tuang tic gi&a cac chit dilu hda sinh 
trudng thyc vat nhu cytokinin, auxin, GA, ethylene, 
abscisic acid (ABA) va nh&ng chit khac dS bilt hoic 
chua bilt (Bemier et aL, 1977). Dilu niy cang thi 
hien ro han qua cic nghien cim ra hoa in vitro va vai 
trd ciia cic chat dieu hda sinh trudng. 

Cac nghien cihi in vitro cho thiy rang auxin 
thudng li chat lic che quan trpng trong sy tao hoa. 
Cic thi nghiem tran Â. labacum (Wardell, Skoog, 
1969a, 1973) viPer///a/rarejce«5 (Raghavan, 1961; 
Raghavan, Jacobs, 1961) da chung td ring sy lic chl 
t̂ o hoa cd ngudn goc tii !i. Cac chit trong li ciia cic 
cay Thudc li dang ra hoa uc chl su kit hpp ciia (̂ H)-
thymidine vio deoxyribonucleotide acid (DNA) 
trong than cay va dieu nay cung dupc quan sit thiy 
tuong tu khi xii ly indol acetic acid (lAA) len cac 
thin cay da dupc ngat la. Trong khi dd, d cic ciy 
cdn non thi li va lAA lai cd tac dung lim tang sy 
gin ket ciia (̂ H)-thymidine vao DNA (Wardell, 
Skoog, 1973). Qua hien tugng niy, chiing ta cd the 
gia thuyet rang cic RNA dugc cim irng bdi lAA tao 
ra cac protein theo hudng cd lai cho sy phat trien 
sinh duong, con trong giai doan ra hoa thi cd su 
tham gia cua cac RNA base analogues lam thay ddi 
tinh lie che cua lAA bang each lie che su tdng hgp 
hoac chirc nang cua cac RNA dupc cim ling bdi 
lAA (Wardell, Skoog, 1969b). Su ire chl cua la 
trong tu nhien (Lam, 1965) dupc cho rang cd sy 
tham gia cua viec ting hop auxin (Raghavan, Jacobs, 
1961; Warden, Skoog, 1969b). 

Tic dpng ra hoa cua auxin len cay Thudc Ii phy 
thu^c vio ndng dp. Ndng dp vira phai cua lAA (3,0-
10̂  M) lam giim ty le chdi hoa/choi sinh dudng, 
trong khi do d ndng dp cao lic che toin bp sy hinh 
thinh chdi (Wardell, Skoog, 1969b). Pierik (1967) 
cho ring sy ire che ra hoa ciia L. annua bdi lAA li 

do sy lie chl su hinh thanh ciia tit ca cic chii (chdi 
sinh dudng va chii sinh san). Tuy nhien, dieu khd 
kliin trong_ nghian cuu in vitro li sy phin bipt giiia 
ire chl chdi hoa vi lic chl toin bp cic chii. Tuy 
nhiSn, Peeters vi ding tic gii (1991) nghiSn ciru sy 
tgo hoa cua cay Nicoliana tabacum cv. Samsun bing 
cich ip dyng nhiing loai phytohormone khic nhau 
trong nhOng thdi gian khic nhau cho thiy tuy auxin 
khdng cd vai tro trong sy tugng hoa nhung nd inh 
hudng din su bî t hoa cua choi hoa sau dd. Trong 
mpt vii trudng hpp, auxin cdn ddng vai trd chinh 
trong vi?c quylt dinh su hinh thanh hoa ciia mpt si 
thyc vat: Capsicum annuum, Pisum sativum, Vigna 
mungo cv. VBNl (Bodhipadma, Leung, 2003; 
Franklin e/a/, 2000). 

Gibberellin 

Gibberellin (GA) li mpt chit dilu hda sinh 
trudng thyc vat ddng vai trd quan ypng trong nhilu 
qui trinh phit trien ciia thyc vat bao gdm su niy 
mim ciia hat, keo dai te bio va sy ra hoa 
(Finkelstein, Zeevaart, 1994) va da cho thiy ring no 
dilu khien sy ra hoa d mdt si loai nhu nhOng cay 
thuOc hp Timg bach (Pharis et al., 1976). Ben ĉ nh 
do, GA ciing ijrc che sy ra hoa d m t̂ si loai khic 
(Evans, 1971). Cac tie dpng trii ngugc ciia GA cing 
dupc tha hien ro hon qua cac nghien ctiu in vitro, 
chiing td ring GA li chit tic chl su hinh thinh chdi 
sinh duong va sinh san d mpt si loai (Wardell, 
Skoog, 1969a; Nitsch, 1972; Polowick, Sawhney, 
1991; Dielen et al., 2001). Trong khi dd, d mpt sd 
loii khac chiing lai la chit kich thich hinh thanh hoa 
(Naor et al., 2004). Nam 1965, Lang da dua ra gia 
thuyet GA3 tic ddng lan su phit friln hoa hon la cam 
ling tao hoa. Gia thuyet nay cang dupc khing djnh 
hon qua thi nghiem cua Wardell va Skoog (1969). 

Mat khic, GA hiem khi inh hudng din sy cim 
img ra hoa d thyc vit ngay ngin. Han niia, sy ra hoa 
di bi urc chl bdi GA (Wardell, Skoog, 1969a), no 
cung thudng lie che sy ra hoa d cic loai thyc vat hat 
kin, m ĉ dii chiing thiic day sy ra hoa cua loai thyc 
vat li kim (Pharis, King, 1985). Rout vi Das (1994) 
di sir dyng IBA va GAs dl kich thich ra hoa d loai 
Tre. Nhung nghign cuu vl dpt biln khdng hoin toan 
d ciy Arabidopsis trong qui trinh ting hpp GA hay 
cac tinhieu da chiing minh ring GA ndi sinh liSn 
quan den sy cam ling ra hoa diu cho nhOng ySu ciu 
ve GA d cac cay ngiy ngan thi khic khe hom 
(Wilson et al, 1992; Jacobsen, Olszewski, 1993). 
Thim chi trong nhumg cay ngay dai, cic GA gilng 
nhau cd tha cd anh hudng khic nhau len cac loii 
thyc vit khic nhau. Vi du, 2,2-dimethyl GAi cd hilu 
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lye trong hoat dpng ciia florigen khi ling dyng cho 
loai Lolium lemulentum nhung khdng inh hudng lan 
sy ra hoa ciia loii S. alba (Bemier et al., 1993). 
Stephen vi Jayabalan (1998) di bio cio ring khi kit 
hpp NAA (0,15 mg/l) vdi GAj (0,5 mg/l) di kich 
thich tli da sy hinh thinh chii hoa d loii 
Coriandrum stivum vi Vitex negiindo. Ty 14 hinh 
thinh choi hoa cao nhit dugc nh|n thiy khi cd sy 
hî n dî n riSng la ciia cytokinin trong nudi ciy ciy 
ci chua (Dielen el al., 2001), tac gii niy cQng di cho 
thiy GAj di lim giim mOt cich m n̂h mC nh&ng 
ho t̂ dpng thiic diy sy ra hoa ciia cytokinin vi 
kinetin. Britto va ding tic gia (2003) di bio cio 
nhihig choi in vitro cua loii Ceropegia bulbosa 
Roxb. Var. bulbosa nudi ciy trSn mdi trudng cd chira 
1 mg/l GAj vi 0,5 mg/l BA cd ty 1̂  ra hoa li 76%, 
d t̂ den sy tao h t̂ in vitro vi 65%) h t̂ di nay mam 
thanh cong. Hp cung thiy inh hudng ding kl din sy 
ra hoa cua ci 2 lo î phytohormone niy (GAj vi BA) 
d loii Ceropegia. 

Cytokinin 

Qua hing loat cac nghien ciru cho thiy cytokinin 
thudng la loai chat dieu hda can thilt cho sy ra hoa 
trong ong nghipm (Kostenyuk et al., 1999; Zhang, 
Leong, 2000; Luo et al, 2000; Wang et al, 2001; 
Dielen ef al, 2001; Chang, Chang, 2003; Lin et al., 
2003a). Him lupng cytokinin npi sinh cao han thudng 
dugc thiy trong qua trinh ra hoa d nhilu loai thyc v t̂ 
khic nhau (Kinet, 1993), nhung khi him lugng 
cytokinin cao di itc che su ra hoa. Khi sir dyng rieng 
le cytokinin vdi him lupng thap cho chdi dinh ciia cic 
cay ngiy ngin da khdng kich thich sy ra hoa din din 
nhiing hî n tupng bmh thudng khac nhau khi quan sit 
d md phan sinh sau khi ra hoa dugc kich thich bdi 
quang ky cQng nhu la ty le tang len vi ddng bp hda sy 
phan chia tl bio, giam mpt nira kich thudc cua cic 
don vi sao ch6p DNA va sy phan chia khdng bio 
(Bemier, 1977; Havelange et al, 1986; Houssa el al., 
1990). BA kich thich sy ra hoa cua cic loii Bambusa 
arundinacea, Dendrocalamus bradisii (Nadgauda el 
al, 1990) va o mpt sd loii Bamboo khac (Chambers 
et al, 1991).'Dilu niy cung di dupc quan sit 6 thi 
nghiem tran cay S. alba, cyotkinin ddng mpt vai trd 
quan trpng ttong sy chuyin ddi ra hoa dl dip umg l̂ i 
dilu kien quang ky (Bemier, 1993). Rout vi Das 
(1993) da sii dyng adenine hemi sulphate (0,5 mg/l) 
Ak kich thich ra hoa in vitro a cic loii Bambusa 
vulgaris, Dendrocalamus giganleus va 
Dendrocalamus stnclus. Joshi vi Nadgauda (1997), 
Nadgauda vi dong tic gii .(1997) cho i«ng nhilu lo î 
cytokinin khac da dupc thi nghiem thi khong inh 

hudng din sy ra hoa d 3 loii niy. Singh vi ddng lie 
gii (2000) di thinh cong trong vi§c kich thich ra hoa 
in vitro d loii D. sirictus sau 2 thing nuoi cay tren mdi 
tnrdng c6 bl sung 0,5 vi 1,0 mg/l TDZ. Khoing 90% 
chii ciy Ocimum basllicum ra hoa in vitro khi dugc 
ciy chuyin trln mdi trudng ViMS c6 bo sung 5 m^ 
BAP vi 1 mg/I lAA (Sudhakaran, Sivasankari, 2002). 
Tomaszewska-Sowa vi ding tic gii (2002) di nghien 
cuu thinh cdng sy ra hoa in vitro trSn cic choi tii sinh 
ciia tit ci cic loii Capsimum annum, sy ra hoa ciia 
loii ciy niy liSn quan din inh hudng ciia BAP, 2jp, 
ZEA vi TDZ. Theo nghien cim cua Dielen vi dong 
tic gii (2001) cho thiy cic lo î cytokinin khic nhau 
da kich thich ra hoa d cay Ci chua (3,5 pM kinetm). 
BAP hay KIN dupc chimg minh cd inh hudng din sy 
hinh thinh chii hoa in vitro ij loii Pharbitis nil 
(Galoch el al, 1996). Hai lo î cytokinin chu ylu c6 
m$t trong nhya go (xylem sap) la zeatin riboside vi it 
hon la isopentenyl adenine riboside. Ham lirgng ciia 2 
hgp chat niy trong djch chiel re di lim ting sy ra hoa 
sdm vi nhanh chdng dip ling lai nhiing kich thich ciia 
dieu kipn ngiy dii (Bemier e/o/., 1993). 

Qua thi nghiam dieu khien sy hinh thinh cu 
quan tir ddt than ciia cay Thuoc li, Skoog vi 
Armstrong (1970) di cho thiy hoat dpng ciia 
c^okinin di inh hudng dang ke din RNA ong cho 
ring cytokinin dieu hoa sy hinh thinh ca quan thdng 
qua vipc anh hudng den su sinh tong hgp cic ylu to 
dieu hda sinh trudng khac nhu thiamin, auxin va 
cytokinin cdn ddng vai trd nhu cac chit dilu hda sy 
sinh tdng hgp protein. Nam 1977, Bemier vi ddng 
nghipp phit hi?n ra ring khi xii ly cytokinin ten dinh 
choi ciia cay Sinapsis alba se thuc day cac chu ky 
nguyen phan, dieu nay thudng xiy ra trudc giai dofui 
tugng hoa nhung khdng din din sy hinh thanh hoa 
sau dd. Hp gii thuyet ring cd sy hî n di?n ciia yeu to 
da thinh phin kich thich sy ra hoa mi yong do 
cytokinin la mpt trong cic thinh phan quan trpng 
niy. Gii thuyet vl ylu td da thanh phin kich thich 
t̂ o hoa ngay cing dugc chip nhin nhilu han ttong 
nh&ng nghien cuu sau dd (Chailakhyan, 1970; 
Vince-Prue, 1975; Scorza, Janick, 1980). Cic 
polyamine dirge cho ring khi kit hgp vdi cytokinin 
ttong vi|c dieu khien mpt so qui trinh bao gdm ci 
chu trinh phan chia tl bio. Câ "̂  duac cho la con 
dudng truyen tin hipu thii 2 cua cytokinin ttong anh 
hudng cua nd len sy phan chia tl bao vi cic qui 
ttinh khic (Saundera, 1992). 

Tuy cytokinin cd vai ttd quan trpng trong viec 
hinh thinh hoa in vilro nhung nd vin khong the cam 
img sy ra hoa d cac mo thyc vit cdn non, Dieu nay 
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cho thay ngoai cytokinin cdn cd ylu t l khic lien 
quan dan sy quySt dinh hudng biet hda hoa ciia thyc 
v | t (Wardell, Skoog, 1969a; Scorza, Janick, 1980). 
Nghien cuu sy ra hoa in vitro tren cay Zantedeschia 
spp. cing khang dinh hom dieu nay, khi cd sy hi^n 
dien cua BA riang le khdng cd tic dyng lan sy hinh 
thanh hoa, tuy nhien khi ki t hgp vdi GA, BA l^i cd 
tac dung thuc day manh sy tao hoa (Naor el al, 
2004)'. 

Bac nitrate (AgNOj) 

Gerats va dong t ic gia (1988) da ttinh bay sy 
biet hda thinh nhieu choi hoa khi mau dugc nudi cay 
tten moi tmdng cd bo sung AgNOs. Ngupc lai, 
Limani v i ddng tic gii (1998) d i chiing minh sy ra 
hoa cham d cay Thuoc l i ty le vdi viec giam sy ire 
chg CLia polyamine v i acid cinamic hydroxy cua 
chiing. Bais va ddng t ic gia (2001) bao cio ring d 
nghiam thirc cd 40 |iM AgNOs cho ra hoa in vitro 
vio ngiy thii 28 d cic cay Witloof chicory 
(Cichorum intybus L.) da dupc chuyan gen rolA va 
nh&ng cay khdng dupc chuyen gen niy. Chithra va 
ding t ic gii (2004) ciing cho ring cd tha thilc day su 
ra hoa sdm d ciy Rotula quatica khi nudi cay tten 
moi trudng MS co b l sung 2,69 \xM NAA va 11,7 
pM AgNOj. 

Acid abcisis (ABA) 

Trong mot sd loii, ngoai viec them GA, cytokinin 
cdn cd nhiing phytohormone khac nhu ABA, ethylene 
va polyamine cung kich thich su ra hoa ttong mot so 
tmdng hpp nio dd (MMtinez-Zpater el al, 1994). 
Trong giai doan phat triln cua hat, ABA dupc tim 
thiy nhu la mpt chit cd tic dung ngupc vdi acid 
gibberellic (Finkelstein, Zeevaart, 1994). Blasquez v i 
ddng tac gii (1998) da chi ra ring nhutig nghiem th&c 
dugc xu ly vdi ABA da lam giam di nh&ng bieu hien 
ciia LFY::GUS, bit chip su cd mat ciia GA3 d bit ky 
ndng dp nio, kl c i sy hian dien cua GAj ngoai sinh, 
han n&a viae tang ndng do GA3 len 100 mM cung 
khong thi ngin can sy uc chl ciia ABA, dilu nay cho 
thiy GA3 va ABA se khdng inh hudng din sy ra hoa 
theo each canh tranh nhu vay. 

Polyamine 

Nim 1989, Torrigiani v i ding tic gia da nghien 
ciiu anh hudng cua polyamine ty do v i lien ket den 
su hinh thinh hoa, cho thiy ring loai polyamine 
Suae nan kit, dac biet la puttescine, lien quan den c i 
hai giai doan phit triln (sinh duomg v i sinh san) ciia 
cac t l bao Thudc la. Ngay nam sau, nhdm nghien 
ciiu ciia Tiburcio da khing dinh them vai trd cua 

polyamine ttong sy bipt hoa choi hoa khi ch&ng 
minh ring cic polyamine cd nguon gdc tir arginine 
decarboxylase lien quan din sy hinh thanh choi hoa, 
ttong khi dd cic polyamine cd nguin goc tii 
omithine decarboxylase l^i cd vai trd ttong su phit 
triln v i biet hda ciia cic chdi sau dd (Tiburcio et al, 
1988). Din nim 1990, Kaur-Sawhney vi ding tic 
gia da b l sung tham ring spermidine khong thi thay 
thi vai trd ciia cytokinin trong viec t̂ io chii hoa, tuy 
nhien sy b l sung spermidine vao mdi tmdng lim 
ting s i lupng chii hoa hinh thinh va giiip chiing 
phit ttien mpt each binh thudng. 

Trong qui ttinh ra hoa, cd su thay ddi him 
lugng v i sy di chuyen ciia cac polyamine trong cay. 
6 cay dang ra hoa, co sy di chuyen ciia polyamine tir 
cac la v i chdi sinh dudng den cic chii hoa dang phat 
triln. Nim 1997, Martin-Tanguy nhin thay cd sy 
thay Idn va him lugng polyamine d cay Thuoc l i 
dang ra hoa. Thdng qua phuong phip danh dau 
phdng xa, Sood v i Nagar (2004) da ghi nhin cd sy 
thay di i v l h im lugng polyamine npi sinh trong giai 
doan phat ttian ciia hoa cay Rosa damascene. Ket 
qua cho thiy d giai doan diu cua sy phit trien hoa, 
lupng putrescine, spermine v i spermidine d dang ty 
do rit cao, die biet l i d cinh hoa, nhyy hoa v i nhi 
hoa nhung sau dd giim di. Lupng polyamine d dang 
lien kit thip d giai doan dau va tang din d cac giai 
sau ttong su phat ttien cua hoa. Khi ta bao tien hanh 
phan chia thi co sy t ip ttung mpt lugng polyamine ty 
do rat cao, ngugc lai, d nhung ta bao dang Idn thi 
lupng polyamine ty do rat thip (Galston el al, 
1997). Ngoai ra vao nam 1989, Evans va Malmberg 
ghi nhin co su tang lugng polyamine len khi thyc vat 
d giai doan phit triln hay dang trong diau kien 
stress. Polyamine giim manh sau qui trinh thu tinh 
ciia hoa. O cay gii, lugng polyamine rat thap trong 
cic chdi dinh dudng. 

Ban canh do, sy sinh tdng hgp polyamine bj lie 
chl bdi mpt s i chit nhu: DFMA (a-
difluoromethylarginine), DFMO (a-
difluoromethylomithine), MGBG (Methylglyoxalbis/ 
guanylhydrazone), CHA (Cyclohexylamine). Trong 
Idii do, polyamine lai cd vai trd trong sy ra hoa d 
thyc vit. Do dd, nhilu nghien ciiu vdi cac chat niy 
tten sy ra hoa da dugc tiln hinh de thay ro vai ttd 
cua polyamine ttong sy ra hoa. Nam 1998, Kaur-
Sawhney va ddng t ic gia da sir dyng cic chat lic che 
sy tdng hpp spermine tu spermidine 
(cyclohexylamine). Kit qui cho thay cd su inh 
hudng ciia cyclohexylamine ttong qui ttinh ra hoa 
cua ciy Thulc la. Khi lupng cyclohexylamine 
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khoing 10-20 mM lim cho ting si spermidine giim 
di 75%, dilu niy din din sy hinh thinh chii sinh 
dudng thay vi chii hoa tran mdi tnrdng ra hoa (phirc 
hgp cyclohexylamine-spermidine kich thich sy tgo 
chdi). Cung vdi mOt thi nghi|m tuang ly vl chit Ore 
chl sinh ting hpp polyamine, Sood vi Nagar (2005) 
di tiln hinh phin tich djch chilt trong xylem 6 rl vi 
trong phloem d li ciia hai lo î hoa hing Rosa 
damascena Mill, vi Rosa bourboniana. hp nhin thiy 
ring putrescine ty do ludn hi?n di§n vdi m|t lugng 
cao trong suit giai do?n ra hoa, mi co che sau xa 
hon li cd sy giim ro r?t vl lugng ciia cic chii 
DFMO (chit ire chl sy sinh ting hgp putrescine) 
trong giai do^n ra hoa ciia thyc vgt. Dieu niy cing 
chihig td dugc vai trd quan trpng ciia polyamine 
ttong sy tao hoa. Zielin'ska (2006), cung diing chit 
lie chl sinh ting hgp polyamine trong suot giai dô in 
cim ling ra hoa tren li mam ciy Pharbitis nil. Vdi 
cic cay dugc xir ly vdi chat itc che sinh tong hpp 
polyamine trong dilu kipn dupc cim irng ra hoa thi 
thiy ty le cay ra hoa giim ding kl. Ciy xir ly vdi 
cyclohexylamine si lugng hoa giim 79% (d gid thir 
8), xu ly vdi methylglyoxalbis sd lupng hoa giim 
70% (d gid thii 12), xu ly vdi 
difluoromethylomithine so lugng hoa giim 50% (d 
gid thii 8 vi 12). 

Ty li C/N va ham lir^g khoang 

Nittogen li mot nhan to thiet yeu cho su sinh 
tmdng va phat ttiln ciia thuc vit. Ham lugng 
nittogen cao cd thi lic che sy ra hoa va thiic diy qui 
trinh phit ttiln sinh duomg, day ciing khong phii li 
vin dl qui mdi. Vi hon 80 nam tmdc, van de niy 
cung da dugc cic nha nghien ciiu chitng minh ring 
sy ra hoa phy thupc vio sy ting len ciia ty i | C/N, ty 
la C/N ciia giai doan ra hoa ciing da dupc kiem tra vi 
so sinh vdi giai doan phat trien sinh dudng. Mdi 
trudng nudi ciy chira cic hgp chit khoang, dudng, 
chit dilu hda sinh tnrdng thyc vat va cac thanh phan 
h&u CO khac. Dilu niy cung di cho thay qui trinh ra 
hoa trong dng nghipm cung bi inh hudng bdi him 
lupng vi ty 1? cua 2 thinh phin chinh li dudng vi 
him lugng khoang. Nong dp cao ciia N trong mdi 
trudng MS da itc che ra hoa vi thiic day giai do^n 
phat trien sinh dudng, dieu nay ngugc vdi nhiing 
hî u qui do sy anh hudng ciia dudng tir mdi tmdmg 
nuoi cay (Dielen, 2001). Theo gii thuyet sy chenh 
lach dinh dudng inh hudng din sy ra hoa, ty Ip C/N 
da lim tang choi hoa trong thdi gian cim ling ra hoa 
(Sachs, 1977). Theo do, sir dyng mpt n&a him lugng 
khoang ciia mdi tnrdng MS (Murashige, Skoog, 
1962) hay lim giim ham lugng nitrogen trong mdi 

trudng nudi ciy di thiic diy sy ra hoa in vitro d mpt 
si loii cay nhu li Bambusa vulgaris^ \ 
Dendrocalamus giganleus, D. striclus (Rout, Das, 
1994), Cymbidium spp. (Kostenyuk et al, 1999), 
Doritis (Duan. Yazawa, 1994). Ginseng (Chang, 
Hsing, 1980), m t̂ si loii ciy than thio nhir 
Orichophragmus violaceus (Luo el al, 2000) vi Ca 
chua (Dielen et al, 2001). Tuy nhien, khong cd sy 
khic bipt ding kl cua ty Ip ra hoa in vitro cua ciy 
Bambusa edulis khi nghifin ciru inh hudng cua cic 
ning d0 dudng vi nittogen cd trong mdi tnrdng (Lm 
el al, 2003b). Him lugng phosphoms cao cung kich 
thich sy ra hoa d Dja lan (Cymbidium spp.) 
(Kostenyuk e/a/., 1999). 

d nhilu loii thyc vit, cic qui trinh phit trien 
lien quan din sy dilu hda N li sy phit triln cua li, 
choi nhinh vi sy ra hoa (Stitt. 1999). Mpt sd n^Sn 
cii-u da bio cio ring khi ting ham lugng N di lira 
ch^m sy ra hoa (Bemier et al, 1993). Trong mpt 
nghien ciru ve thdi gian ra hoa d Arabidopsis cho 
thiy khi cung cip him lugng N cao da lam cĥ m di 
sy ra hoa (6 mM so voi 0,1 mM NH4NO3) (Schuize 
era/., 1994). 

tie nghian cim inh hudng ciia ty le P vi N len ca 
phat hoa in vitro va sy ra hoa. cay con Dendrodium 
sonia, phit hoa 3 thing tudi va dai 2 cm dupc nuoi 
ciy tten mdi tmdng nhu: '/2MS. '/iMS cd bd sung 
BA, '/2MS cd bl sung BA vi him lugng P cao nhung 
N thip. Sau 5 thing nuoi ciy, 28% ciy con 
Dendrodium sonia hinh thanh phat hoa tren moi 
tmdng cd chua him lugng P cao vi N thap, ttong khi 
do chi 10% cac miu cay tten mdi tmdng '/iMS co * 
sung BA hinh thinh phit hoa. Hon niia, nhilu c! 
da dupc thu nh$n trSn mdi tmdng chira him lugng 
cao vi P thip. Kostenyuk vi ding tic gii (1999) da 
quan sat tren moi trudng c6 chiia BA va ham lupng 
P cao, N thip vi cd xir ly cit re di kich thich sy ra 
hoa cao hon khoing 2,5 lin so vdi tten mdi trudng 
chi cd BA rieng le. Duan vi Yazawa (1994) ffl 
nghien cuu sy ra hoa in vitro cua 3 giong Lan khic 
vi cQng dgt dugc nhiing ket qui tuong ty nhu cic ket 
qua da dugc bio cio tten. Hp chiing minh ring khi 
cd sy hî n di?n ciia ham lugng N cao trong mdi 
tmdng nudi ciy da lam giim di sy hinh thinh cic 
chdi hoa hay thim chi khong cd chdi hoa nio hinh 
thanh, trong khi dd vdi ham lugng N thip da ting sy 
hinh thinh chii hoa. Nhihig cay con di hinh thinly 
phit hoa in vitro dugc nudi ciy tran mdi trudng 
'/2MS cd chiia BA va ham lugng P cao, N thip da 
dugc nhan len nhung khdng co sy ra hoa nao sau 4 
thing nudi ciy. Tit ca nhiing phat hoa in vitro dugc 

276 



Tap chi Cong nghe Sinh hgc 9(3): 265-290, 2011 

nudi cay tren mdi tmdng '/aMS khong chiia BA di bj 
heo va hda niu, nhu khi quan sat d Doriella bdi 
Duan vi Yazawa (1994), cic tic gii niy da cho ring 
thanh phin khic nhau cua chit dmh dudng li dilu 
can thiat cho sy ra hoa vi khi tiep tyc bd sung BA 
vio mdi tmdmg nudi ciy di lic chl sy ra hoa ciia cac 
loai Lan. Ngugc lai vdi cac ket qui niy, sy ra hoa in 
vitro khdng xuat hien khi ttong mdi trudng chi cd N 
vi P rieng le, khdng cd bd sung BA (Kostneyuk et 
al, 1999). Mdi tmdng MS dugc dac trung bdi ning 
dp muoi khoing cao dac biet li ham lugng N, dang 
dugc xem li mpt nhan to ire che ra hoa (Dickens, 
Van Staden, 1988). Tam quan trpng cua ty 1? C/N 
cho sy ra hoa 6 cay Torenia fournieri L. vi Pharbitis 
cung da dupe nhan manh bdi Tanimoto vi Harada 
(1981); Ishioka va ddng tic gii (1991). Ndi chung, 
sy phit ttien sinh dudng dupc kich thich bdi ham 
lupng N cao, sau dd su c^nh tranh hieu qua hon so 
vdi viec dong hda d giai doan phit triln sinh sin, 
dieu nay lien quan den gia thuyet ve sy chenh lech 
dinh duong (Sachs, 1977). Ty le C/N da dugc cho 
rang cd inh hudng rd ret len su kich thich ra hoa d 2 
loii cay S. alba va A. ihaliana; van de nay cho thay 
ttong suit thdi gian kich thich ra hoa, carbon dugc 
cung cap cho SAM nhieu hom nittogen. Tami va 
ddng tic gia (1986) da tim thay moi lien quan chii 
dpng giiJa ham lupng N trong la vi ty le nay chdi 
hoa d cic cay Tao "Starkspur Golden Delicious". 
Nhiing nghien cuu tren da chumg minh, giong nhu 
carbohydrate, N cQng anh hudng din sy cim ung ra 
hoa, nhung ham lugng can thiet cd tha thap hom so 
vdi ham lugng carbohydrate. Ammonium (NH4'̂  
ciing kich thich su ra hoa, ttong khi nitrate (NO3) 
hay nittite (NO2) thi khdng. Protein va cac amino 
acid li nhiing ylu tl khdng tha thiau dugc trong sy 
ra hoa d cac ciy Tao. Vi^c tdng hop protein lian 
quan din sy kich thich ra hoa tang dang ka. Dieu nay 
la cin thilt cho mdt lugng Idn protein ttong sudt thdi 
gian ra hoa (Marcelle, 1984) 

Nhiing kit qui lien quan da thu dugc tir nhiing 
thi nghiem tren cay Chanh (Liu et al, 1984), d loii 
cay niy cd sy tang gip 5-10 lan ndng dp cua 17 lo î 
amino acid da dugc tim thiy ttong thdi gian cim &ng 
-a hoa. Sau dd, nh&ng amino acid niy chuyen hda 
nhanh thinh protein khi hoa bat dau phit ttien. O cac 
thi nghiem kich thich ra hoa bing anh sing tten 2 
loii Sinapsis alba vi Arabidopsis thaliana da lam 
gia ting sy chuyin hda cac amino acid den ldp nhya 
libe ttong ca 2 loii niy (Corbrsier el al., 1998). Do 
dd, dilu niy dugc gia dinh rang d m t̂ sd loai cay 
amino acid dang hoat dpng nhu la nhumg nhan to 

dieu khien sy bian do! ra hoa. 

Tir cic thi nghifm tten cho thay N, P, C can thiet 
cho su phit trien vi sinh tmdng ciia cay nhung ty* le 
cua chiing ciing vdi cic nhan to kich thich anh hudng 
ding kl din qui ttinh ra hoa. 

Cdcchdtkhdc 

Ngoii cic chit ca bin cd trong mdi tmdng nudi 
cay nhu: cac chat dieu hda sinh tmdng thyc vit, cic 
chit vd ca vi h&u ca cin thilt thi m|t si chit khic 
cung anh hudng khdng it, chiing cd tha ddng vai trd 
li tic nhan kich thich ho$c ire chl sy ra hoa ttong 
ong nghipm. Cic chat kich thich sy ra hoa in vilro 
thudng li cac hpp chat phenol nhu p-coumaric acid 
va coumarin (Paulet, Nitsch, 1964), EDTA 
(Maheshwari, Chauhan, 1963), nude dira, dich chiet 
tu cay L. annua dang ra hoa hoac chua ra hoa 
(Pierik, 1967), orotic acid, thymine, adenine (Nitsch, 
Nitsch, 1967), glucosamine, phenylalanine... 
(Margara, Touraud, 1968), cac amino acid, amino 
sugar va meso-inositol (Margara, Touraud, 1968), 
proline (Saxena el al, 2008). Ngugc lai, cac RNA 
nucleosides, flavin-adenine-dinucleotide 

(Chailakhyan el al, 1961) va dich chiet tu cay 
Kalanchoe blossfeldiana chua ra hoa (Blake, 1972) 
CO vai trd nhu chit lic ch§ su hinh thanh hoa. 

Thanh phin quan trpng ciia cac chat kich thich 
tao hoa ttong ty nhien thudng la nhiing chat da phan 
hiiy vi do do chiing c6 the mat di ttong qui ttinh vin 
chuyin (Lam, 1965; Salisbury, 1961). Tuang ty, 
ttong cac nghien ciiu in vitro cho thiy cac thanh 
phan can thilt cho su ra hoa hi mat di qua cic lan 
ciy chuyin. Cic miu ciy ra hoa ciia caj; N. labacum 
se ngung ra hoa sau bin lin ciy chuyen, sd lugng 
hoa giam din sau mdi lin cay chuyen (Wardell, 
Skoog, 1973). Tuong ty, cic miu cay cua Passiflora 
suberosa khdng thi tilp tyc cim ling tao hoa sau lan 
ra hoa lin diu tian trong ong nghiem (Scorza, Janick, 
1980). Ngugc l^i, cic chii hoa cua Saccharum spp. 
khi da ra hoa trong dng nghiem thi van co the tiep 
tyc ra hoa nhilu thing sau dd (Coleman, Nickell, 
1964), mic dii tac ^ii cdn nhin thiy ring sy tdn tai 
dai ding ciia yeu td kich thich ra hoa niy lim cham 
sy phit trien va van chuyen cic chit ttong md phan 
sinh chdi dinh. Vin cdn rat it cac nghien curu tran 
ITnh vuc nay, do dd cdn rit nhieu dieu can phii tim 
tdi sau hon. Sy ngung ra hoa cd the la do mat can 
bang gi&a cic chat dieu hda sinh trudng do viec cay 
chuyen sang mdi tnrdng mdi han li sy giim cic chat 
cim ung sy ra hoa. 
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Mdi tririmg nudi ciy 

Margara vi Bouniols (1968) di nghifin ciiru dilu 
khiln sy ra hoa ciia cic miu ciy rl C. intybus bing 
cich thay dii tr^ng thii v(it 1̂  cua mdi trudng. Cic 
nghian ciiu cho thiy ring trong mdi trudng c6 agar 
se cho ty 1| miu ra hoa nhilu hon trong mdi trudng 
Idng sit dyng giiy Ipc lim gii thi. Nguyfin nhin co 
bin cua hi§n tugng niy vSn chua dugc hilu rO. Cic 
phin tfch vl amino acid cho thiy ring cic mSu ciy 
ttong giai do^ ra hoa tran mdi trudng c6 agar cho 
lugng proline vi arginine cao hon nhilu, trong khi 
dd lugng alanin l̂ ii thip hon. Sy cin thill ciia acid 
amin ttong sy ra hoa in vilro cQng da dugc nghian 
ciiu (Chaturvedi, Sharma, 1977) nhung sy tic dpng 
ciia trang thii vit 1̂  ciia mdi trudng nudi ciy Ifin ty 
1§ acid amin ciia thyc vit vin chua dugc xem xit ky. 
Dewir vi ding tic gia (2007) da nghifin cijru sy inh 
hudng cua dudng len sy ra hoa ciy Lan Y 
(Spalhiphyilum spp.) IM vilro bing nudi ciy 
bioreactor vdi mdi trudng MS Idng cd bl sung 6% 
dudng sucrose vi 10 mg/l GA3. Thi nghipm niy di 
cho kit qua la 100% ciy ra hoa bing nuoi cay 
bioreator so vdi 85% khi nudi ciy trSn mdi tmdmg 
rin thdng thudng. 

Khuynh dp cua sy ra hoa 

Cac nghien ciiu in vitro cho thay ring cd mgt 
khuynh dp ve kha nang ra hoa tdn tai ttong md thyc 
vit. Khi ning ra hoa in vitro vi sd lugng hoa tten 
mdi miu ciy thudng giim din khi vi tri iiy miu ttfin 
thyc vat cang xa chdi dinh. Hifn tugng niy dugc 
quan sat thay d mau dot than ciia cay N labacum 
(Wardell, Skoog, 1969b; 1973) va Torenia fournieri 
(Chylah, Tran Thanh Van, 1971), ddt re ciia ciy C. 
intybus (Margara el al, 1965), miu li vi dIt than 
cua ciy P. suberosa (Scorza va Janick, 1980) vi choi 
dinh cua cay Hieracium floribundum (Yeung vi 
Peterson, 1972) nhung hipn tugng niy l̂ i khdng 
dugc thiy d dot than cua ciy L. annua (Pierik, 
1967). Khuynh dp ra hoa ttong ty nhian cung dupc 
thiy d cic ciy N. labacum (Aghion-Prat, 1965) vi 
Aranda (Goh, 1975). Dilu nay dugc ly giii ring 
khuynh dO ciia sy ra hoa li do cd sy tin t̂ i m t̂ 
khuynh dO cac chit cd vai ttd thiic diy ho§c ire chl 
su tao hoa ton tai ttong cic bp ph^n ciia thyc v§t liic 
iiy mau (Chouard, Aghion, 1961) ho$c do sy khic 
nhau cua ty le cic chit cd vai trd thiic diy ho$c lie 
chl ttong md (Scorza, Janick, 1980). Khuynh d$ cua 
su ra hoa d khiic thin N. tabacum cd the ylu di khi 
xii ly bing kinetin, auxin, GA hoic RNA-base 
analogues ho?c bi mat hoin toan khi sii dyng nong 
dp dudng cao (Aghion-Prat, 1965). Qua cic thi 

nghiam cho thiy khi ning cua cic RNA-base 
analogues tuong tic vdi auxin lim thay doi tinh ire 
chl ciia auxin Ifin sy ra hoa ciia dot than cay Thuoc 
li vi cim irng sy ra hoa ciia cic viing thu^c khuynh 
d0 khdng ra hoa, Wardell vi Skoog (1969) di duara 
gii thuyet ring khuynh d$ cua sy ra hoa li do auxin 
lic dOng 16n sy sinh tln^ hgp RNA. Nhihig nghign 
ciiu tilp theo cho thiy ring khuynh dp ra hoa vin 
cdn dii cd sy hi#n di|n cua cic "do?n tuong ding -
analogues", dilu niy cho thiy ring ngoii cic RNA-
base analogues cdn cd nhChig ylu t l quan trpng khic 
(Wardell, Skoog, 1973). Khuynh d^ ra hoa cd lien 
quan den sy gia ting lugng DNA ttfin mil dan vj 
khoi lugng md khi Iiy mau cing gin dinh chii cay 
N. tabacum (Wardell, Skoog, 1973). Khuynh dO ra 
hoa chinh xic ttong ty nhien vi sy hi?n dien phi 
biln ciia nd d thyc vit van cdn dang dugc nghien 
cim siu hdn. 

c iu tfo cua hoa vi cic gen dilu khien sy ra hoa 

C&u tffo hoa 

Hoa li CO quan sinh sin cua thyc vat h$t kfn. 
Tmdng hgp dien hinh hoa gom 4 vdng dong tam 
dinh tren mpt viing lli len li de hoa oim d phin l$ii 
ciing cua cuing hoa. 

Dii: Vdng ngoii cung cua dii gdm cac li dai 
thudng cd mau luc gidng vdi li de bio vp nu hoa 
tmdc khi hoa nd. 

Trin^: gom cac cinh hoa. Cinh hoa thudng Ion, 
CO mau sic rye rd vi co the cd tuyen mat de hap dan 
con trimg ho$c cic sinh v t̂ khac. Dii vi trang hpp 
l̂ i thanh bao hoa cua hoa. 

Bp nhi: la phan sinh sin dye cua hoa, tire la nhj. 
Mdi nhj gdm m t̂ chi nhi mang mpt bao phan cbira 
cic h t̂ phan 6 ben trong.-

Bp nhyy: gdm nhiing phin sinh sin cii cua hoa 
dugc gpi li li noSn. Cic li noSn cd thi dinh rieng li 
ttSn de hoa hojc cd Ihl dinh l̂ i v<H nhau t̂ o nan mpt 
ciu tnic phiic t?p hon. Phin gdc phinh ra cua mSi 1ft 
noan dugc ggi la biu, biu cd thi chiira m$t hoic mpt 
so noin vi phin ttan giong vdri cuing li vdi nhyy c6 
phan phlnh d tren dinh li mim nhyy. 

Cdc gen ^iu khiSn sff ra hoa 

Theo Adam va Dimech, cd 3 loai gen chu ysi 
dieu khian sy ra hoa: 

Gen xac dinh md phin sinh (meristem identity 
genes): dip ling cho cic gen xac djnh hoa dau ti€l§ 
Gen xic dinh md phan sinh hoa khdi d^ng diu tW 
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cho sy hinh thinh hoa. Neu nhu gen niy khdng hoat 
ding thi cac md phin sinh dmh duomg hay cic md 
phan sinh cym hoa khdng thi tao thanh md phin sinh 
hoa. 

Gen nen (cadasttal gen): kich thich sy hien dipn 
cua cac gen ra hoa khic nhau thdng qua cung cip 
miic gidi han cho hoat d$ng ciia gen niy. 

Gen xac duih co quan hoa (floral organ identity 
genes): ma hoa cac protein kich thich sy hî n dian 
cua cac gen khic nhau dl t̂ o ra cac co î uan ciu tao 
hoa. Cic gen xic dinh ca quan hoa, dilu khien sy 

hinh thanh cac co quan die tmng ciia hoa, cic gen 
thu$c nhdm niy dugc gpi li gen MADS box, cic gen 
niy cd ttinh ty nucleotide mi hda cho cic protein c6 
ten MADS domain. Dieu niy cho phep cic protein 
gin vio DNA giiip sy mi hda. Cic gen MADS box 
cd mil lien hp vdi nhau trong qui trinh hinh thinh 
ciu tnic hoa. 

Nim 1991, Cohn va Meyerrowitz phit hipn md 
hinh ABC khi nghian cim tran Snapdragon vi 
Arabidopsis 4k giii thich ho t̂ d$ng ciia cic gen niy 
trong qua ttinh dieu khien ra hoa. 

(A) M$t cit doc cjiahoa dang (B) Mft cit ngang efla hoa dang (Q So dS cic vAng phit tnkn 

Hinh 2. Cau tao hoa Hoa gom 4 vong Iron d6ng lam (Bewley e( al. 2000) 

Vdng 

Cac nhdm 
gen 

Cau Irin; 

Genes 

Cau Iriii: 

1 

Dai hoa 

D; 

1 2 

1 

1 
A 

! Cynh lioa 

B 

1 

3 1 

C 

Nlii hoa 1 

1APETALA3IPISTILLATA \ 

APETALA2 

ho:i Canh hoa 
1 

4 

La noan 

AGAMOUS 

MTI hoa 1 La noan 

Hinh 3. Md hinh ABC gfal thich hoat ddng cOa 3 nhom gen n i y d Arabidopsis. V6ng 1 vdng Id dai chl do gen A ho^t dong, 
Vdng 2: vong canh hoa cd sy hoat ddng ddng thdi cOa 2 nhdm gen A vA B; V6ng 3 vdng nhj hoa c6 sy hogt dOng dong 
thdi cua 2 nhom gen B vS C; V6ng 4: vdng \A noSn chl c6 sy hoat ddng cua nhdm gen C (Bewley ef al. 2000) 
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Ci Arabidopsis gen A cd cic gen: APETALAl 
(API). APETALA2 (AP2). va LeuNIG; gen B: 
APETAU3 (AP3) va PISTILLATA (PI): gen C: 
AGAMOUS (AG) (Ma, De Pamphtlis, 2000): Cac 
gen niy li cic gen MADS Box. D$t biln do thilu I 
trong 3 nhdm gen (dpi biln dan): 

Kit qui vdng I vi 4 t?o nhyy. Vdng 2 vi 3 tao nhj. 

t D|l biln gen AP3 vi PI: thilu hô it dpng cua 
nhdm B. Kit qui vdng 1 vi 2 tjio li dii. Vdng 3 vi 4 
t^o nhyy. 

• D01 biln gen AG: thilu ho t̂ d^ng cua nhom C. 
Kit qui vdng I vi 4 t̂ io li dii Vdng 2 vi 3 t̂ o cinh 

M« I.... \ ^ - ^ O 

-tev)'^ 

una k> 
Hinh 4. Minti hoa dot bien 1 Irong 3 nhom gen o Auibidupsis (Bewley el al. 2000) 
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Hinh 5. l ing quit cic dang ddt biln cOa cic gen dilu khifin sy ra hoa tr6n m6 hinh ABC. (A) d^ng dSy dii; (B) d^t btin mi 
nhdm gen C, (C) d^l biln mit nh6m gen A, (D) dOt biln m&X nhdm gen B (Bewley e( al., 2000] . 

Tir nhumg nghifin ciru ve cic nhan td anh hudng 
din sy hinh tiiinh hoa, vi nhumg nghien ciru vl gen 
gin day di xac dinh dupc 4 con dudn^ phit triln 
riSng bipt ve m|it di truyen hpc dieu khien sy ra hoa 
d Arabidopsis (Blazquez, 2000) (Hinh 6). 

Con dudng quang ky lien quan den cic hormone 
thyc vat, phytochrome va cryptochrome. (Chit y ring 
PHYA vi PHYB cd nhumg hipu qua trai ngupc nhau 
tten sy ra hoa). Tuang tic gifta nhirng photoreceptor 
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niy vdi ding hd sinh hpc khdi phat con dudng biei 
hipn ciia gen CONSTANS (CO) ma hda cho ylu ti 
phi6n mi ngdn lay kgm (zinc-finger) kich thich r 
hoa. CO ho?t dpng thong qua cic gen khic dfi gi 
tang sy bilu hipn ciia mo phan sinh hoa nhu ge 
LEAFY (LFY). 

d con duong ty trj/thp han, sy ra hoa xay ra do s 
dip ling vdi tin hipu npi sinh - san phim cua mpt s 
lupng li rieng bi|t - ho$c vdi ca nhipt dO thip. C( a 
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dudng ty tti ciia Arabidopsis, tat ca cac gen lien quan 
den con dudng nay deu bieu hipn d md phin sinh. Con 
dudng ty tti lac dpng bing cich giam sy bilu hipn cua 
gen ire chl ra hoa FLOWERING LOCUS C (FLQ, 
mpt tac nhin ire che ciia LFY (Micheals, Amasino 
2000). Sy thp hin cQng lic chl FLC, nhung cd le bdi 
mpt ca chl khic. Vi gen FLC la dich chung nen con 
dudng tu tri va thp hin dupc gOp chung vio mdt nhdm. 

Con dudng carbohydrate hay sucrose tuong ling 
vdi giai dogn bien duong d thuc v^t. Sucrose kich 
thich sy ra hoa d Arabidopsis bing cich gia tang 
bieu hi§n gen LFY, mic dii con dudng di truyen van 
chua dupc bilt ro. 

Con dudng gibberellin cin thiet cho sy ra hoa 
sdm v i ra hoa dudi dieu kipn ngiy ngin. 

Baihoi Canh hoa Nhihoa 

Hinh 6. B6n con du*ng dan d^n sy ra hoa it cay Arabidopsis (Blazquez ef al, 2000). 

Sy phat trien cua hoa 

Sy tugng hoa thudng xui t hien sau nhiing c im 
ling bdi mdi ttudng. Giai doan niy thudng dupc 
th i hien trong nudi c iy in vitro va in vivo thdng 
qua su duy tri v i tich luy tinh bdt, sy phan b l ludi 

npi chat phiic t^p han trong te b io chit, t ing 
cuong hoat ddng cua ti th i , t ing ho^it dpng cua cac 
enzyme thuy giai, mat dp ribosome, sy sinh tdng 
hpp DNA, m^t lo^t c ic qua trinh nguyen phin va 
t ing su ho h ip d dinh sinh trudng hoa (Bernier el 
al, 1977). 
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Hinh 7. Hinh inh ra hoa in vitro IrSn mOt s6 d6l tupng. a. Hoa H6ng (Hybnd tea cv. "First Prize") (Vu et al.. 2006), b. Hoa 
Thudc Id (Nicotiana tobacum); c. Hoa Torenia {Torenia foumten L); d. Hoa 06ng ti4n (Gerbera). e. Hoa Salem (Umonium), 
onn?f u"rS^"^™*^,?? "^"^ ^"" ' ' ' ' " ' i ^ " ®'*^'- ^^^^'^ A" ^°^ Jamaican Forget-me-not (Srmvafe americara) (Thinh efaf, 
2007); h. Ciy Cue Nhat ddi M1V4 gi6ng g6c c6 hoa miu tim (Thinh et al., 2000); I. CSy Ciic Nh§t dbng biln di HN073 ci 
hoa mau h6ng phin (Thinh et al.. 2000); j . China aster (Callislephus chinensis) (Thinh ef a/ 2007) -

Cac hoa, cym hoa tao ra trong dng nghipm 
thudng CO kich thudc nhd han hoac cd hinh d^ng 
khic thudng so vdi cic hoa phit ttiln binh thudng 

trong ty nhien (Zhang, Leong, 2000; Chang, Chang, j 
2003, Naor el al, 2004). Sy phat triln bit thudop 
ciia hoa in vitro cho chiing ta nhiing hieu biet mdi vlj 
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viec phat sinh hinh thai hoa trong ty nhiSn. Trong 
mpt s i trudng hpp hoa phit triln khdng hoin toin 
(Tepfer et al, 1966; Lin el al, 2003a) va di hinh 
(Scorza, 1982). Khudn mau v i trinh ty phat trien cua 
cic hoa theo mo hinh ABC (vdng ttdn ddng tSm) 
thudng lien quan tdi khudn miu in vivo nhung cip dp 
phit trifin thudng phu thupc vao nguon miu va him 
lupng chat dieu hoi sinh trudng thyc vfit cd ttong moi 
trudng nuoi cay. Cic chit dilu hda sinh trudng thyc 
vat n iy dupc xem la yeu to chinh ttong sy kilm soit 
cua qui trinh ra hoa. Trong nudi cay in vilro cic choi 
hoa Aquilegia cho thay mdi tuong quan qua lai gifta 
lAA va kinetin trong sy phit triln hoa; cic ny hoa 
cdn non hon thi nhu ciu ve t)/ 1| lAA/kinetin cao hon 
so vdi cac nu gii (Tepfer el al, 1966). Cic chdi hoa 
ddi ("Double" flower buds) cua ciy Nigella 
damascena cin co sy hien di?n cua GA3 cho su phit 
ttien cua c ic ca quan hoa, trong khi do cic choi hoa 
don ("single" buds) phat trien binh thudng ttong mdi 
trudng khdng cd chit dieu hda ting trudng. Sy phit 
tti6n ciia c ic h ît phin in vitro cua ciy Viscaria 
Candida bi lie chl bdi kinetin v i casein hydrolysate 
nhumg duac kich thich bdi anh sing m^nh (Blake, 
1969). GA cd xu hudng lie che su phit trien biu 
nhyy ciia cay Viscaria nhung lam tang chifiu dai ciia 
dai hoa, cinh hoa v i tang sd lupng hat phan. Cac 
miu cay P. suberosa lao ra nhiing hoa nhd khdng cd 
nhi khi dat ttong mdi trudng cd nong dp NAA va 
cytokinin cao, dieu nay cho thay rang cd nhihig yeu 
Id khic c in thilt cho sy phat triln hoa binh thudng 
(Scorza, Janick, 1980). Su thay ddi him luong chat 
dilu hoi sinh trudng ciing inh hudng den su phit 
trien cua bdng nhinh d loii Bamboosa arundinacea 
Willd va Dendroclamus bradisn Kurz (Nadgauda el 
al, 1997). Nhd vio sy tao miu Irong nuoi cay md t l 
bio, cd thi phan bipt dupc sy khic nhau giiia hoa due 
va hoa cai ciia cym hoa nhd d loai Zantedeschia. 
Nhiing dilu kien dilu khiln cd the dan den sy hinh 
thanh khdng ro ring ciia nhilu ca quan dac biet (Lu et 
al, 1988; 2000) vi ting cudng sd cum hoa (Lin et al, 
2003a) d l dip ling l?ii su thay di i him lupng va ty 1§ 
chit dilu hoi sinh trudng (Scorza, 1982). 

KETLUAN 

Ky thuat nudi ciy md da md ra nhiJng hudng 
mdi cho viec nghien ciiu sy ra hoa. Thong qua gui 
trinh dilu khiln ciia c ic ylu td mdi trudng ttong ong 
nghiem da giiip cho cac nhi khoa hpc cd thS theo ddi 
sy anh hudng cua timg yeu t l rieng biet den sy hinh 
thanh hoa. Cic nghien curu nay thudng tap ttmng vio 
vai trd ciia cytokinin, auxin, GA v i dudng. Nhin 

chung, cytokinin c6 tic dyng thiic day sy hinh thinh 
hoa trong khi dd auxin c6 inh hudng lic che. GA cd 
tic dpng din sy phit ttiln cua chdi hoa han l i lim 
thay doi hinh thii tir choi sinh dudng sang choi sinh 
sin. Dudng cin thilt ttong cic thi nghipm ra hoa in 
vilro, cd IS chiing ddng vai trd nhu m$t ngudn ning 
lupng va anh hudng cua chiing cd lien quan den vai 
ttd ciia inh sing; trong mpt vai trudng hpp chiing cd 
thi thay Ihl hoin toin nhu ciu inh sing ciia thyc vgt. 
NhiJng nghifin ciru v l nudi cay cic bp phan tich rdi 
ciia ihyc vgt cho thay sy cim nhin cic ylu to kich 
thich ra hoa trong mdi trudng nhu inh sing vi nhipt 
dp l^nh khong nhit thilt phy thupc vio sy c6 mit 
cua ciy hoin chinh ho^c thim chi Ii sy hipn dien cua 
li. Han nua, nhO'ng tin hi^u tir mdi trudng cd the 
dupc thay thi bdi dudng ho?ic chit dieu hda sinh 
trudng thyc vit. Sy khim phi ra khuynh d§ ciia sy ra 
hoa qua ky thuit nudi cay in vitro da dua cac nha 
khoa hpc cd cii nhin sau hom ve vai ttd cua RNA vi 
DNA ttong sy ra hoa, dieu nay khing dinh rang 
cytokinin va auxin tic dpng len su ra hoa thdng qua 
sy dieu khien su djch mi. 

L&i cdm on: Chung toi xin chdn thdnh cdm an 
Phong Sinh hoc phan tie va chon lao giong cay trong 
(Vien Sinh hoc Tay Nguyin) da ho tra kinh phi cho 
chung toi thuc Men de lai nay: cam an TS. Nguyen 
Tidn Thinh, ThS. VQ Qudc Lugn, ThS. Nguyen Hdng 
Vu. ThS. Truang Thf Dieu Hiin, ThS. Vo Qudc Bdo 
da cung cap tdi lieu de chung toi thuc hien bdi long 
quan nay. 
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THE INFLUENCES OF SOME FACTOR ON IN VITRO FLOWERING 

Duong Tan Nhut*, Tran Trong Tuan, Tran Thanh Van K 

Tay Nguyen Institute of biology 

SUMMARY 

Flowering growth stage or the process of flowering is one of decisive stage in development process and 
improvement of cycle-life and reproduction of plants. The process of conversion fixim vegetative growth state 
to floral state, beside age factor, the plant is also influenced by some of other factors m the process of 
flowering such as photoperiod, temperature, nutrition,,. However, some researches in the nature condition 
cannot explain all complex physiology, biochemistiy phenomena involved in the process of flowering. In vitro 
culture technology is an ideal tool to stiidy fiirther on plant, especially flowering process, because we can' 
positive control physical factors (light intensity, photoperiod, temperature, humidity...), chemical Actors 
(sugar, vitamin, minerals...), and the role of plant growth regulators in culture medium. In this review, we 
reported the influence of some factors on in vitro flowenng, flowering pathways, and genes related to 
flowering. From 2002 up to now. Department of Plant Molecular Biology and Plant Breeding (Tay Nguyen 
Institute of Biology) has also successfully studied the in vitro flowering in some plants such as Torenia 
(Torenia founieri L.), Tobacco (Nicotiana tobacum). Rose (Hybrid tea cv. "First Prize"), Salem (Limonium), : 
and Dendrobium Mild Yumi. Some of our results aim to study further physiology phenomena of flowering, and 
also attend to produce commercial in vitro flowera in these plants. 

Keywords: floral state, flowering in vitro, flowering pathway, meristem, vegetative state 
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