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TOM TAT

Su chuyén doi tir giai doan sinh drdng sang sinhas (giai doan ra hoa) ph thuc vao
nhiing yéu t hoéa fc, vat Iy, cac y¥u t vi luong do tudi cua miu va cac clit dieu hoa sinh
truong. Trong nghiéntw nay, ching toi én hanh kém tra ot vai yéu t6 anh hréng dén kha
nang bit hoa ga nhiing chbi hoa Torenia fournieriL. in vitro. Két qua chi ra fing nhing cloi
gia fon cho § I¢ hinh thanh hoa caah. Cac chi 60 ngay téi co ty 1¢ hinh thanh hoa la cao
nhat (65 %) sau 30 ngay nuoay: Hon thé nita, ham frong khoang vikong, khoangia lrong,
nong do duong, cac cht diéu hoa sinh wrong, than het tinh vadiéu kién chéu sang @ng co
anh hrong dang K dén kha nang ra hoa. Niing chbi dugc nudi dy trén méi taong ¥sMS khong
bd sung cht diéu hoa sinh wéng, cé b sung thém 60 g/l sucrose, 1 g/l thaathinh Wi chu
ky chiéu sang la 10 gisang (45 pmol.ihs")/14 giv t6i cho t | ra hoa 1a cao rih 87,18 % i
2,8 1 hoa/miu ciy. Cac hoan vitro vaex vitrokhéng c6 g khac bét vé& hinh thai va mauss.

Tir khéa: chit diéu hoa sinh wong thrc vét, giai doan sinh drdng, giaidoan sinh gn, ra hoan
vitro, Torenia fournieriL.

1. GIOI THI EU

Sy tién bd caa cong ngh té bao va k thuat nudi dy mo da nhanh chéng drthanh not
coéng @ hitu ich, ndt hé thdng nudi dy Ii tuéng cho cac nghiénia & mirc ¢ bao va qua trinh
phéat sinh hinh thai tft vat. Du6i goc do in vitro, Ki thuat né hoa trongéng nghém (hoain
vitro) khdng nliing cung &p mot md hinh hoa mini ma cadi sau tim héu cac ¥u o ndi sinh
va ngai sinh tacdong I&n kh nang bigt hoa cloi sinh drgng thanh chi sinh sin. Qua trinh ra
hoain vitro da dugc nghién éu trén ét nhidu ddi tuong thrc vt [1] va @ ché didu khién thoi
gian ra hoaiing dugc nghién @u rong raio Arabidopsis2]. Sy no hoaduoc cho 1a Kt qua cia
sy tuong tac gira cac cht khoangda vi hrong, cac cht diéu hoa #ing tnrong thrc vat nhu
cytokinin, auxin, gibberellin, ethylen, acid abscis [3, 4]. Sy hién dién cia gibberellin va BA
thac diy manh sr tao hoad¢ Zantedeschiaspp.[5] va auxinddéng vai trd chinh trongushinh
thanh hoa ¢a mjt s6 lodi thyc vat nhu: Capsicum annuumPisum sativumViga mugocv.
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VBNI [6, 7, 8].Bén @nhdo, laai duong va mngdo duong ding gay ra niing anh hrong khéng
nhoé dén qué trinh hinh thanh haavitro & Plumbago indica.. [9].

Cung \6i cac nghién gu ¢ cac loai khac nhau, Toreniadrenia fournieriL.) hay condugc
goi la hoa Mit biéc, mbt loai cay than tho co nglon goc tir chau A va chau Phiov vé dep gian
di, canh hoa @m mai, nhiéu mau dc, vongdoi ngin vadapung kha nhanhdi didu kién nubi
cay in vitro nén pht bp cho véc nghién ¢u cac hén tuong sinh li © ban trong qué trinh ra
hoa. Cac nghiéniai in vitro vé loai nayda dugc thec hién kha nhéu nhr nhan gdng vé tinh,
chuyén gen, bén di dong soma,ab hoain vitro... [10, 11]. Tuy nhién, cac nghiére vé ra hoa
chi dirng ¢ giai doan hra clon mau cy hay chugn gen ma cha di sau vao nghiénuw anh
huong aia nhéu nhan é cy thé nhu: anh sang, hanrdng dinh drdng, rong do duong, chit diéu
hoa sinh téng thrc vat... 18n sr ra hoa. Chinh vidy, chang t6i tn hanh nghiéntw anh
huong aia twdi mau, thanh phn méi trong vadiéu kién chiéu sangdén ar hinh thanh hoin
vitro & cay Torenia Torenia fournieriL.). Két qua dat duoc € mo ra trién vong msi phat trén
nganh kinh doanh hoarh - hoa minin vitro vaeng ding quy trinh ra hom vitro dé thyc hién
cac nghiénu lién quan khac.

2. VAT LI EU VA PHUONG PHAP
2.1. Vat ligu

~ Nguon mau la cac chi cay Torenia Torenia fournieril.) mau téing vien tim va mau ting
vien hong nuoi @y in vitro da on dinh qua nkiu lan ay chuyen trén moi teong MS @ ban
[12], dat chieu cao khang 3,5 cmiugc lam \at liéu cho &t ca cc thi nghim.

2.2. Phrong phap

2.2.1. Khio satanh heéng aia twi mau lén khi nang bigt héa tr choi sinh degng thanh chi
sinh gin ¢ cay T. fournieri in vitro

CAc chi T. fournieritai sinh fr mau laduoc cly chuyén 3 n (20 ngayAn). Saudo, cac
chdi 3,5 cmdugc thu By vao céac thi gian khac nhau (30, 45 va 60 ngag)khao sat tbi mau
va nudi dy trén méi toong ¥MS (thanh pin da lwong giam di mot nira) c6 B sung 30 g/l
duong sucrose va 8 g/l agar.

2.2.2. Khio satanh heong aia mpt s thanh plan moi tecong 18n kla ning biét hoa i choi sinh
dwong thanh chi sinh sin ¢ cay T. fournieri in vitro
Muogi khoang
Céc chbi 3,5 cmdugc nudi dy trén moi taong 2MS, MS, %MS, ¥%MS, ViMS, MS¥%,

MSY2, MS¥s c¢6 b sung 30 g/lduong sucrose va 8 g/l agar (trodg: moi trwong 2MS #ing
thanh plan da lugng 1€n 2 &n; %MS, Y2MS, ¥4MS gim thanh phn da lugng theo t I tuong
ung; moi twong MS%, MSY2, MSY gm ca thanh phn da hrong va vi krgng theo t € tuong
ung).

a-naphthaleneacetic acid (NAA) va 6-benzyladenid® (B

690



N/c mét sé yéu t6 anh huéng dén sw hinh thanh hoa in vitro & cay torenia (Torenia fournieri L.)

Céc clvi 3,5 cmduoc nudi dy trén moi tong %MS ¢6 b sung 30 g/kiuong sucrose, 8
g/l agar, 0,1 mg/l NAA va BAy cac ong do (0,0; 0,1; 0,3; 0,5 va 1,0 mg/l BA) éw 0,1 mg/l
BA va NAA ¢ cac mngdo khac nhau (0,0; 0,1; 0,3; 0,5 va 1,0 mg/l).

Gibberellin (GA)

Céc clvi 3,5 cmduoc nudi dy trén moi trong %MS ¢6 b sung 30 g/kiuong sucrose, 8
g/l agar va GA¢ cac rngdo khac nhau (0,0; 0,1; 0,5 va 1,0 mg/l).

Than hat tinh

Mau chdi 3,5 cmduoc nubi dy trén mdi trong ¥sMS c6 hac khong ¢ b sung 1 g/l than
haat tinh, 30 g/lduong sucrose va 8 g/l agar.

DPuwong sucrose

Céc chi 3,5 cmduoc nudi dy trén moi trong ¥aMS c6 b sung 1 g/l than ha tinh, 8 g/l
agar vaduong sucros@ cac rong doé khac nhau (0; 15; 30; 45; 60 va 90 g/l).

2.2.3. Khio satanh huong aia arong do chiéu sang va thi gian chiéu sang lén ké nang biét
héa tr choi sinh drong thanh chi sinh sin ¢ cay T. fournieri in vitro

Cac chi 3,5 cmdugc nudi dy trén mdi teong ¥MS c6 B sung 30 g/kuong sucrose, 8
g/l agar va eong do chiéu sangtuoc diéu chinh tir 18 - 45 pmol.m.s* véi thoi gian chéu sang
(6, 10 va 14 gi/ngay). Ngwn sangiuoc sr dung ladén neon anh sangitrg (Cong ty Bongién
phich nr6c Rang bong).

2.2.4.Danh gia & phat sinh hinh thai hoa cay T. fournieri ra hoa trongiéu kién in vitro va
nudi trong ex vitro

Cac cli T. fournieri (khaing 400 cki) dugc nudi dy trén moi twong ¥:MS c6 b sung 60
g/l duong sucrose, 8 g/l agar va 1 g/l thantttinh. Sau 15 ngay nudiy cac cli da hinh thanh
re, 198 cayduoc dua ra tbng ngoai won wom (ex vitrg dé so sanhis phat sinh hinh thai ga
hoa nuéi &y trongdiéu kién in vitro va hoa nudi ting ¢ diéu kién ex vitra

2.3.Piéu kién thi nghiém

Piéu kién in vitro: tit ca cac méi teong dugc chinh pHdén 5,8 tude khi hap khir trungé
121 °C, 1 atm trong & gian 35 phat. Cac fin dy duoc ciy vao binh tiy tinh 500 ml clta 60
ml mai trrong. Moi nghiém thirc 15 ndu (3 miu/binh) vaduoc lan Iap lai 5 1an. CAc thi nghim
dugc glu’ or didu kién nhiét do 25 + 2 °C, thi gian chéu sang 10 gi/ngay i cuong do 45
pmol.n%s? (cho #it ca cac thi nghim trr thi nghém khao sat anh sang) @ do trung binh 75
— 80 %.

Piéu kién ex vitro nhiét do nha k6i 18 — 27 °Cdd 4m trung binh 85 — 90 %jrsdung
nguwon anh sangutnhién va c6 che sang 40 %.

2.4. Xir li théng ké
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CAc cli tiéu theo dbi: cliiu cao cay (cm),itié (%) va thi gian hinh thanhwmhoa (ngay),
s6 nu hoa/chi, hinh thai hoa va tinhdng miu ciy. Két qua thi nghém duoc ghi ntin sau 20,
30, 45 va 60 ngay nudidg. S5 lieu duoc xi |i bang pHin mém SPSS 16.0 (SPSS Inc.
Headquarters, United Statesinlg phép tir Duncand mirc xac sét cé y ngfia P = 0,05 [13].

3. KET QUA VA THAO LUAN

3.1.Anh hwéng aia tudi miu Ién kha niang bigt hda chbi sinh dwdng thanh chbi sinh san &
cayT. fournieri in vitro

Viéc xacdinh do tudi cua ngwn mau bandau luén & vin d& dang quan tdm trong nghién
ctru Vé sy ng hoao thuc vat. Trong thi nghdm nay, ching téi rim thay ti 1¢ hinh thanh hoa
nhitng cAy ndi tai sinh fr miu 14 |a ét thip va Hu nhr khéng »y ra. Két qua thu dugc cho
thy, ti 1& chdi hinh thanh n hoa ting din khi tubi mau cang cao, B qua cao nfat khi mu &
giai doan 60 ngay tﬁl (65,00 %) va thp nhit ¢ giai doan 30 ngay tdi (36,80 %) (béu @6 1).
C6 thé khiang dinh ring, miu ciy & giai doan 60 ngay tdi la sy lya chon tbt nhit cho qua trinh
ra hoain vitro & cay T. fournieri vi trong qua trinh4y chuyén miu diy & giai doan 75 ngay
va 90 ngay ti cay phat trén 1éndén nip binh nudi y lam cho céac dbi dinh ki di dang, 1&
nho va c6 hén trong Ga vang do ngim dinh drdng da an kiét.
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Biéu do 1. S) luong ctoi T. fournierihinh thanh n hoad cac ndu ciy c6dé tudi khac nhau.

Dé giai thich cho giaidoan con non @a thrc vat, cAc nha khoadt da thrc hién nhidu
nghién ¢ru nhrng chodén nay né ¥n & ndt cau ki [6n. C6 gi thuyét cho &ng, thrc vt con
non khéng c6 kining tao hoa la do ching khéngélsinh tng hop cac yu t kich thich g
né hoa hdac dinh sinh trong aia ching khéng thphan ing wi cac yu to kich thichdé [14,
15]. Christian Breton (2004) ghi ah, sr hinh thanh a hoas cay Oc chéJuglans regiy phai
qua 3c’[en 6 hn ciy chuyén [16]. Trong khidd, Nguyén Hong Vi va ®ng ar (2006) nghién
ctru Vé sy ra hoa trén hoadhg (hybrid tea) cv. “First Prize” thi dh gian dy chuyén i vu dé
cam ¢ng ra hoan vitro 1a 90 ngay [17]. Nt vay, mdi loai c6 ndt ngudng thyi gian nHit dinh
dé chuyén tir giai doan sinh drdng sang giaitoan sinh 4n 1a it khac nhau vaidi vai T.
fournieri mau choi 60 ngay twi la phu lyp cho qué trinhab hoain vitro.
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3.2. Anh huéng cia mot sb thanh phin moi truong Ién khi niang biét hoa tir chéi sinh
dwdng thanh choi sinh san & cay T. fournieri in vitro

Mugi khoang

Ti 18 hinh thanh cbi hoaT. fournieritrongdiéu kién in vitro phu thudc rit 16n vao ham
lwong cac cht dinh drdng c6 trong mdi wong nudi dy. S6 nu hoadat cao nit (75,14 %)
trén modi trong ¥4MS sau 60 ngay nudsy (bang 1). Tuy nhién, ing trén méi tedng nay
chiéu cao cii lai thap nhit (6,10 cm), trong khi cac moi trong khac chiu cao cli co the
lén d¢én 11,60 cm (MSY4) @dng 1). biéu nay cé th giai thich, méi tuong “MS c6 thanh
phin da lrgng trong moi trong nuoi dy thap hon cac méi trong khac lam cho céac Oh
chuyén déi tir giai doan sinh drdng sang giaifoan sinh gn ssm hon (sau 20 ngay nudig
d& c6 6,38 % cbi hinh thanh p hoa) (lng 1).

Bang 1.Anh hrong aia thanh pin khoang mai rong Ién ki nang bigt hoa r choi sinh drong thanh chi
sinh @n ¢ cayT. fournieri in vitro.

Ti | chdi hinh thanh nu hoa Chiéu cao cay trung binh
Mai tr wdng (%) (cm)

20 ngay 30 ngay 60 ngay 30 ngay

2 MS 0,00b 0,00h 0,00g 0,00g
MS 0,00b 5,179 10,02f 8,90d

% MS 0,00b 16,67e 20,41e 9,83b
2 MS 0,00b 42,86¢ 56,19c 9,60c
Y4 MS 6,38a 51,06a 75,14a 6,10f
MS % 0,00b 28,57d 38,09d 8,15e
MS ¥ 0,00b 15,30f 20,37e 9,03d
MS ¥4 0,00b 44,00b 60,00b 11,60a

Ghi chl: Céac chir cai khac nhau trong cuingdincot biéu thi sr khac bét cé y nghia thing kég mac d6 tin
ciay P = 0,05 (Duncan'’s test).

Qua trinh hinh thanhynhoa ding nhr sy sinh twong aia cayT. fournieri trong diéu
kién in vitro chiu anh hréng manh aia cac yu t6 da kerong (chi yéu 1a N, P, K). Nu xét ir
moi trudng 2MS, MS, ¥%MS va ¥:MS thi moiuttng ¥4MS cé hamulgng da hrong thip nhit.
Céac nguyénd da hrong hién dién voi ham krong caodad phin naowc ché qua trinh hinh
thanh clbi hoaT. fournieri va ndi loai c6 mdt gisi han thich kyp vé chat dinh drong cho
qua trinh sinh trong, phat tren riéng vadic treng aia n6.Déi véi T. fournieri ching toi
nhan thay, cac miu chdi nudi (ny trong moi teong 2MS, ngita la thanh pﬁn da lrgng ting
gip d6i, cac mu hiu nhr bi chét hoan toan sau kiag 1 tuin nuéi @y, vi vay day cé the
xem la gbi han trén @a nd; con trong méi tdng ¥:MS thanh pin da leong thip, ngha la
ham lrong nitrogen (cungép dudi dang NH,NO;) giam, trong khidé lwrong cacbonduong)
khéngdoi, diéu nay din dén ti I¢ C/N ting va ndda kich thich g ra hoa, ngoc lai cac moi
truong khac t 16 C/N thip hon nén s phat trén sinh drdng chiém wu thé (chiéu cao #ng
dan khi ti 16 C/N giam). Két qua nay ding trong tr & Arabidopsiskhi ham lrong nitrogen
caoda lam clm sr ra hoa (480 mg/l soov 8 mg/l NH,NO;) [18]. Trong nghién ¢u cia
Boung-Jun va Igor (2001)évwphrong phéap ra hoin vitro ¢ hoa Lan Dendrobium orchii
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khi xir Ii cit ré, bd sung cytokinin, hamuong nitrogen thp va ting ham trong phosphorus
da lam ting hieu qui cua vicc cam ung ra hoa [19]. Khi gim tit ca cac thanh p&n dinh
dudng trong moi teong (MS¥a, MSY2 va MSY4) thiysphat trén chiéu cao chim uvu thé, cay
cao, minh va yéu ot. Piéu nay luin ching ré fon vé tim quan tong cia khoang viong
trong qué trinh phat sinh hinh th&iT. fournieri Nhue vay, sy hinh thanh a hoa chu anh
huéng manh bsi thanh pln dinh drdng khoangta lwrong va vi lrong va mai teong ¥4MS &
méi tredng hinh thanhmhoa cao nft so Wi cac mdi tedng khacs loai T. fournierinay.

NAA va BA

Két qua thu dugc cho thly, quéa trinh bit héa tr chdi sinh drdng thanh chi sinh sin van
dién ra sau 30 ngay nudix du trong mdi trong khéng 6 sung BA ngai sinh (51,06 %) (bng
2). Ti lé tao my hoa ghm khi méi tirong ¢6 1 sung BA (ling 2).Diéu nay co th giai thich, nhu
cau vé BA ngaai sinh cho qua trinh hinh thank hoaddi véi loai T. fournierila khéng cao, khi
ham Lrong BA cao 4i kich thich qua trinh phat sinh d@hbét dinh. Két qua nay trong tr véi
nghién ¢u cia Tang va éng sr (1983)¢ cay Sin Manihot esculent&Crantz [5]. Ngoai ra,sra
hoain vitro ciing dugc kich thich ma khéngaa b sung lat ki loai phytohormone nao vao moi
truong nudi dy [5] va phin tng ra hoan vitro & Pisum sativunf7] va sr hién dién cia nhém
cytokinin nhr BA, zeatintic ché qua trinh hinh thanh 6hhoad Brassica napug20]. Sr két
hop giita auxin va cytokinirs nbng do thich hyp 1a it quan tpng trong qué trinham ang to
hoad nhiéu loai thrc vat [21]. Bang 2 cho thy, khi lin luot ting rong do BA (0,1; 0,3; 0,5 va
1,0 mg/l) va gk nguyén bng do NAA (0,1 mg/l) thi & cam ttng chbi hinh thanh hoaimg nhr
chiéu cao cli giam dan.

Bang 2.Anh hrong aia NAA va BA |én kf nang bt hoa tr choi sinh drdng thanh chbi
sinh @in ¢ cayT. fournieri in vitro.

K higu Phyt(onrq'g,rlr)”o”e Til¢ chdi hinhthanhnu |  Chidu cao cay

M@i tr wong NAA BA hoa (%) trung binh (cm)
BNO 0,0 0,0 51,06a 6,10b
BN1 0,1 0,0 41,67b 7,97a
BN2 0,1 0,1 36,80c 4,63d
BN3 0,1 0,3 16,67d 4,27e
BN4 0,1 0,5 6,25f 2,879
BN5 0,1 1,0 0,00g 2,909
BN6 0,0 0,1 38,18c 4,87c
BN7 0,3 0,1 14,29¢ 4,25e
BN8 0,5 0,1 6,67f 4,35e
BN9 1,0 0,1 0,009 4,01f

Ghi chu: C4c clir cai khac nhau trong cungotreot biéu thi s khac bét cé y nglia thhng kéo mac do tin
ciay P = 0,05 (Duncan'’s test).
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Tuong t, khi o dinh BA (0,1 mg/l) va thayt6i nong o NAA (0,1; 0,3; 0,5 va 1,0 mg/l)
thi két qua vé s tao hoa va chiu cao chi van theo khuynh féng giam dan khi ting rong do
NAA va chi cé F¢ ré phat trén nhiéu hon. Cay T. fournieri ciing glong nhr cay Perilla
frutescens[4], cay thwc la (Nicotiana tabacum [22, 23] phu thupc rat nhicu vao t I¢
cytokinin/auxin. Khi mng do auxin cao, cbi in vitro cia cac loai nay cé xuudng phat trén oo
quan sinh ddng hon 1a sr biét hoa thanh obi mang hoa. Khéng g lic nao auxin éngac ché
qua trinh ém tng o hoa, trong it S5 truong hyp auxindéng vai trd chinh quét dinh sr hinh
thanh hoay mot sb loai thrc vat nhu: Capsicum annuupPisum sativumViga mugocv. VBNI
[6, 7, 8]. Tuy nhién, & qua trong nghién €u nay cho thy sr ra hoain vitro cia loai T.
fournieri khéng @n sr cé mit caa phytohormone.

Gibberellin (GA)

Gibberellindéng vai trd quan ¢émg trong qué trinh phat én cia thrc vat bao gm sy nay
mam cia hat, kéo dai ¢ bao va g ra hoa [24]. Ben-Nissan varg sr (2004) quan sat iy sy
tong hop cia GIP1 (nét proteindugc cam ung bvi GA;) dong nhit véi sy kéo dai éa # bao
than va chugn tiép ra hoa trérPetunia hybrydg25]. GA; ciing throng thicday sy ra hoad
thuc vat 14 kim nhrng lai we ché sy ra hoag thuc vat hat kin [26]. Trong nghiénteu nay, ching
t6i nhan thiy GA; cé the 1a mdt yéu t gisi han qué trinh ra hoa T. fournieri Méi truong
khong sung GA cho s cam ung o hoadat ti I1¢ cao ntt (75,14 %) (Bng 3). Ngroc lai,
moi truong b sung GA & ndng dd cao (1,0 mg/l)itlé cam ¢tng tao hoa va cliiu cao cay la
nht (tuongung 16,03 % va 4,26 cm/cay)ifig 3). Bén enh dé, khi mdi twong cé B sung 0,1
mg/l GAs cho chéu cao cay la cao #h Diéu nay co th giai thich, khi b sung GA vao moi
truong & nong do thip da lam cho giaitoan sinh trong sinh &iong kéo dai bn, sau 30 ngay
méi bit dau hinh thanh w hoa, trong khi mdi trong khéng c6 b sung GA ngaai sinh 1a 25
ngay. Naroc lai, nhitng nghién ¢u cia Chaari-Rkhis vadng sr (2006) nlin thdy GA; d6ng vai
trd quan tong trong & sinh trong sinh adng ding nhr sy ra hoas cay OliuOlea europaedn
vitro [27].

Bdang 3.Anh hréng aia GAg [én sy hinh thanh n hoa va chiu cao trung binh c&¥. fournieriin vitro.

GA, Ti 1& chi hirz(r)}thanh nu hoa Chiéu cao cay trung binh
(mgl) 0) (cm)
30 ngay 60 ngay 30 ngay
0,0 51,06a 75,14a 6,10b
0,1 23,63b 40,47b 7,89a
0,5 9,52c 43,46b 5,90b
1,0 3,19 16,03c 4,26¢

Ghi chl: C4c clir cai khac nhau trong clingotreot biéu thi sy khac bét co y nglia thhng kég mic do tin
ciay P = 0,05 (Duncan'’s test).

Toém li, khi bd sung GA vao méi trong nudi dy ¢ ndng do cao cayT. fournieri thi G
chiéu cao cay vaitl¢ biét hda cldi hoadéu giam. Cac Kt qua nghién &u cho thy riang, vai tro
cia GAs ddi vai sy ra hoa néi riéng vaussinh trong, phat tién caa cay tbng it phic tap, thay
dbi theo trng loai va tng giaidoan sinh trdng. Pay ding 1a mdt van dé kha tha v can duoc
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quan tam nghiénua va lam rd bin Vé co ché haat dong ding nhr vai tro @ia n6. Quaid co té
thiy, trongd|eu kién in vitro viéc bo sung GA co thé thacday sr ra hoa @a loai nay niing li
rc ché sy ra hoad mot sb lodi khac va s ra hoain vitro ¢ loai T. fournierikhdng én ar c6 mit
cua GAg.

Than hat tinh

Cac nmiu diy & thi nghém méi tnrong ¥4MS, MS¥% , MSY2, MSV4 cay c6 thaanh, yéu ot.
Vi vay, chiing t6ida ngh dén viéc bd sung than ha tinh (activated charcoal - AC) vao moi
truong nudi @y dé khiac phic nhroc diém nay. Bén gnh d6, qua trinh nhan §hg cayT.
fournieri ching t6ida b sung 1 g/l AC vao méitdng nudi dy cay xanhét, arng cap bon nén
trong thi nghm nay ching toi@ng b sung 1 g/l ACdé danh gidanh hrong aia AC lén s
hinh thanh n hoain vitro. Két qua cho thy cay nudi dy trén mdi toong kb sung AC c6 than
l6n, &4 xanh, & phat trén manh va thi gian hinh thanhwhoa $m hon. Sau 30 ngay nudéy
trén moi teong YaMS 6 sung AC choitlé hinh thanh n hoa cao bn (56,33 %) so & moi
truong khong b sung AC (51,06 %)O giai doan 60 ngay nu0|ﬁy thi ar khac bét khéngdéang
ke (77,25 % so &i 75,14 %) (btu do 2). Tuy nhién, mdi trong b sung AC sau 60 ngay nudi
ciy c6 hoaddng déu, hinh thai va mauis hoadep hon cay nuéi éy trén méi turong khong b
sung AC (hinh 1b, c). Theo Pan va Van-Staden (1B88ung AC vao méi trong nudi @y s3
hip thu cac chit doc nhr cac phenolic hayidh i nau sinh rait miu hay méi teong nudi éy
[25]. B&n @nh d6, b5 sung AC vao méi trong nudi dy ciing kich thich kit hoa € bao Phong
lan (Orchidaceay Ca bt (Daucus carotasubspsativug, Ca chua(Lycopersicum esculentum
Miller) ... [21]. Asha va éng sr (2011) nghién eu sr ra hoad loai Heliotropium indicumL.
trén mdi trong MS I sung 2 mg/l IBA, 1 mg/l BAP va 5 g/l AG I¢ ra hoadat dén 85 % [29].
Trong nghién eu nay, 1 sung vao méi trong 1 g/l AC laming t 18 hinh thanh a hoa va hoa
c0 hinh thaidep hon.

100

mco AC
mkhéng cé AC

Ti I chdi hinh thantu hoa (%

30 ngay 60 ngay

Thoi gian (ngay)
Biéu do 2. Anh hrong aia than hat tinh I&n & hinh thanh o hoaT. fournieri in vitro.

Puwong sucrose
Sy cam tng ra hoada tiéu thh mot luong I6n carbonhydrat va protein [30Puong ¢

nhiéu dang khac nhau la thanh o can thiét trong Hiu hét cac g thong nudi dy mo Wi vai
trd 1a ngwn cacborgitp mé, € bao thrc vat tdng hyp nén céac bp chit hitu oo lam cho é bao
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phan chia vaing sinh kiéi [31]. Do d6, dudong ding chinh 1a ngén cacbon &n thiét cho quéa
trinh cim tng va phat tdn cia hoa [1]. Cac nghiénta in vitro d& ching minh, méi teong
nuoi c?iy v6i myc dich o hoa thi hamuong duong sucrose caoom so \6i moi truong nudi
ciy dé phat trén sinh drgng [32]. Vi \ay, dé khao sat in dé nay ching téi in hanh kko sat
cac rong do duong sucrose khac nhau Ién qua triamarng sr ra hoaT. fournieriin vitro. S5
lidu thuduoc sau 30 ngay nudidg thé hién ar khac bét rd khi sr dung cac Bng do duong
khac nhau. TI¢ choi hinh thanh n hoa ting din khi ting rong do dwong vadat hi¢u qui cao
nhit & nong do 60 g/l (87,18 %) (ing 4). Tuy nhién, khidhg ng d6 duong Ién 90 g/l thi
cay chim phat trén, 14 va than cay hoa vargiéu nay co6 th giai thich la do khi b sung ham
lwong duong wrot mic giéi han & gay stress cho cay whh hrong dén thé thim thiu giira
mdi truong va € bao lam cho cayat kho hat clt dinh drdng tir méi teong dé nudi $ng @
thé va cay 8 bi thiéu dinh drong, 14 va than cay hoa vang. INg lai, duong b sungé nong
do thip (15 g/l) thi & ra hoa khéngay ra (king 4). Két qua nay ding trong tr v6i nghién du
cia Nguyén Hong Vi va @ng sr (2006) trénddi tugng hoa Hng hybrid tea cv. “Frist Prize”
khi tang ham frgng duong sucrosett 15 g/l 1én 45 g/l thiitlé hinh thanh hoaihg |1én r 0,00 -
33,33 % [17].buong khong chdon gian lam &ing nhu au traoddi chat ma con 1a rat tin
hiéu trong & chuyén tiép ra hoa [3] va éng do 60 g/l duong sucrose 1&t vu cho qua trinh
tao hoain vitro ¢ loai T. fournieri.

Bdng 4.Anh hrong aia rong do dudng sucrose [&éngshinh thanh a hoaT. fournieriin vitro.

Nong dé Ti | choi hinh

dwomg (/) | thanh nu hoa (%) | S° NW/cho Hinh thai
15 0,00e 0,00e Thanamh, yéu va sinh tréng chim
30 56,33c 0,60c Than cao, la xanh va hinh thanton
45 61,75b 1,67b Than to, cayh hinh thanh mhoad6i
60 87,18a 2,80a Than taprg cap, o hoa xit hién nhidu
90 27,78d 0,35d Cayy, 14 va than cay hoa vang

Ghi chi: CAc clhir cai khac nhau trong cungatrodt biéu thi s khac bét cé y nghia thong kés mirc do tin
cay P = 0,05 (Duncan'’s test).

3.3.Anh hwéng aia &nh sang lén ki ning biét hoa tir chéi sinh dwdng thanh chbi sinh sin
& cay T. fournieri in vitro

Trong nudi dy in vitro, ngLﬁn carbon tirc vat sir dyung throng ¢ dang duong kb sung
truc tiép vao mai teong nudi dy va cay r quang kp dé sinh Hng hyp nén ngan carbon
[1]. Do @6, trong nghiénieu nay ching toi ahbo sung 30 g/Huong sucrose vao moiudng
nhim muc dich khio satanh hrong aia OJ:orng dd chiéu sang va tbi gian chéu sang léns
hinh thanh 0 hoa. S sinh trong, phat tién cia cayT. fournieri chiu anh hrong nhéu boi
cam trng quang ki, khieong do chiéu sang thaytoi 18 - 45 pmol.rit.s* va gir nguyén thi
gian chéu sang 10 gi/ngay. K&t qua sau 60 ngay cho 4y, cayT. fournieri dat dusi anh
sang aong d6 thip (18 va 25 pmol. s?), cay phat tén yéu 6t, than manh, @ phat sinh it,
la chu;én sang mau fing hay vang #h va khong co Au nao hinh thanhunhoa. Hén trgng
nay co th la do khidit cay trongdiéu kién thiéu anh sang, cay<huyén sang giaioan suy
thoai ngay khi & dung hét chit dinh drong dr trir. Khi chdi nuéi dly dit dudi cudong do
chiéu sang 45 pmol.is® thi hoan toan ngyc lai, cay phat trén tt, 14 xanh, sinh niu
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nhanh, & phat trén manh, i 1é tao nu hoa cao (70,06 %),unto va chéu cao cbi dat (7,97
cm) (king 5a).

Bdng 5a.Anh hrong aia ardng do chiéu sang Iéns hinh thanh o hoaT. fournieriin vitro.

Anh sang Tilé chdi |Chiéu cao
Cuwongdd | Thai gian | hinh thanh cay Hinh thai
(umol.m?®sh) | (giv) |nuhoa (%) (cm)
18 10 0,00b 4,60c | Thanamh, yéu, la gin nhr héa vang
25 10 0,00b 5,81b Thanamh, yéu, 14 hda vang
45 10 70,06a 7,97a Than tang cap, la xanh, raurto

Ghi chu: Céc clir cai khac nhau trong cungotncot biéu thi s khac bét c6 y nghia thing kés mic do
tin cdy P = 0,05 (Duncan'’s test).

Khi xac dinh dugc arong do chiéu sang 45 pmol.is™ |a tt nhat, thi nghgm vé thoi
gian chéu sangduoc tién hanh i ba mbc thoi gian 6, 10, 14 gi/ngay. Kt qua thu dugc
cho thiy, thoi gian chéu sang lénién 14 gi/ngay thi chdu cao chi ting dang K (10,17
cm) nhrng ti 1¢ chdi hinh thanh n hoa gim (28,57 %) so &i chiéu sang 10 @i/ngay (70,06
%) sau 60 ngay nudidg (bang 5b) Trong trong hop chi chiéu sang 6 @i, quéa trinh sinh
tredng sinh &ridng va sinh wéng sinh 4n déu bi han ché va khéng cé u nao hinh thanh
nu hoa. Két qua nay trong tr voi két qua trong nghién ¢u ra hoa cayinnow mandarin
(Citrus nobilisLour x C. DeliciosaTenora)in vitro sy ra hoa c6 iu qua cao nlit khi chiéu
sang 12 gi (sd nu hoa 31,94 %), trong khi chu ki 8 gb chi c6 1,38 % [33]. Kt qua nay
ciing trong tr v6i qué trinh 40 hoad cay Cam Washington Naveléun kéo dai chu ki sang
|&én trén 16 gi thi khong dén ra st biét hoa thanh obi mang hoa [34]. N vay, cudong do
chiéu sang 45 pmol.ihs™ trong thyi gian 10 gd/ngay la 6t nhat cho qua trinh ra hom
vitro ¢ T. fournieri

Bdng 5b.Anh hrong aia thyi gian chéu sang I1éns hinh thanh n hoaT. fournieriin vitro.

Anh san i 16 chdi X
g — Tl 1§ chm Chiéu cag
. . Thoi | hinh thanh h . ..
Cwong do gian nu hoa cay Hinh thai
-2 <1 . cm
(umol.m?sh) (gid) (%) (cm)
45 6 0,00c 7,20c Thaton, cay yu, la xanh, & it nht
45 10 70,06a 7,97b| Than tayng cap, nhiu 1€, 1a xanh, o to
45 14 28,57b 10,174  Théaon, cao mnh khinh, & it va ngin

Ghi chu: Céc clir cai khac nhau trong cungotncot biéu thi sy khac bét c6 y nghia thing kés mic do
tin cdy P = 0,05 (Duncan'’s test).

3.4. Qué trinh phat sinh hinh thai hoa cayr. fournieri in vitro va ex vitro
Téng $ 198 cayT. fournieridwa ra won wom dugc trdng trén gia th dat mun trong cac

vi x6p 66 b (6 x 11), ck d6 tudi 2 lan/ngay vao lGc sangsm va chéu mat, trdi dung dch
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dinh drong (¥sMS) ndi tuan/lan. S liéu thu dugc cho thy, cay co t 1é song sot t cao
(> 90 %), b ré phat trén manh, cay xanhdt, sinh tong, phat trén dong déu va it b nim

bénh. Nhrng cay tbng trongdiéu kién ex vitrosau khang 40 ngay thi cayab dau hinh thanh
nu hoa va mt 6 cayda co & no hoa. Trong tr nhu vay, cac caydugc nudi dy trong moi
trudng ra hodn vitro sau 30 ngay nudig nu hoa hinh thanh varso hoa dén ra sau khéng

45 ngay nudi fy. Két qua so sanh qua trinh phat sinh hinh thdiagcay tbng trongdiéu kién

in vitro va cay téng trongdiéu kién ex vitro khéng c6 s khac bét dang K vé hinh thai 14,
than va mau& hoa (hinh 1a, d, epic biét, hinh ding canh hoa, ritva nhiy hoa ding trong

ddng so i gidng b me. Nhu vy, cayT. fournierira hoa trongtiéu kién in vitro hoan toan
gidng wi hoaT. fournieriduoc trong & diéu kién ex vitra

|

Hinh 1 Sy ra hoain vitro vaex vitrog cayT. fournieri a. ra hoaténg loat trongdléu kién in vitro;
b. hoain vitro trong m6i trong khong b sung AC; c. hoan vitro trong méi trrong b sung 1 g/l AC;
d. cn canh hinh thai hoatrongdiéu kién in vitro; e. hoa cay. fournieritrdng trongdiéu kién ex vitra

4. KET LUAN

Choi 60 ngay téi 1a ngubn mau phu lyp cho & ra hoain vitro. M6i truong thich kyp cho
sy ra hoa la ¥ MS codsung 60 g/kuong sucrose, 1 g/l than #iotinh, 8 g/l agar nudiay
trong diéu kién chiéu sang i cuong do chiéu sang 45 pmol.is® va thyi gian chéu sang 10
gio/ngay cho tt1é chdi hinh thanh n hoa la 87,18 % védat 2,80 ni/chdi. Sy ra hoain vitro &
loai T. fournieri khéng én sr c6 mit caa phytohormone. Hoa nuéiy trong haidiéu kién in
vitro vaex vitrocay khong coskhac bét vé hinh ding va mau & hoa.

699



Dwong Tan Nhut, Lé Van Thic, Trén Trong Tuén, Trwrong Thi Diéu Hién, va NNK

Két qua nay § Ia tien dé cho nliing nghién 6u o bén, ding nhr nghién &u ¢ lai tao gidng

trongdiéu kién in vitro vang ding quy trinh ra hoan vitro vao cong tac cbn tao glong dot bién
phéng x loai hoaT. fournieritrongdiéu kién in vitro ma khéng &n chon loc dot bién ngoaidong

ruong.
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ABSTRACT

AFFECTS OF SOME FACTORS OM VITROFLOWERING OF TORENIA
(TORENIA FOURNIERL.)

Duong Tan Nhut Le Van Thuc, Tran Trong Tuan, Truong Thi Dieu tiie
Hoang Xuan Chien, Nguyen Phuc Huy, Nguyen Ba NamQuoc Luan

Tay Nguyen Institute for Scientific Research, \detrAcademy of Science and Technology
"Email: duongtannhut@gmail.com

Transformation from vegetative to reproductive stéitpwering stage) depends on a lot of
elements: physical and chemical elements, agepéeixsource, and plant growth regulators. In
this study, we examined some elements that aftedifterentiating ability ofin vitro Torenia
fournieri L. flower shoot. Results showed that the older ¢heots were, the higher the
percentage of flowering shoot formation would b&-ddy-old shoots gave the highest
percentage of flowering shoot formation (65 %) 8@ day culture. Moreover, the amount of
macronutrients and micronutrients, sucrose conagotr, growth regulators, activated charcoal
and lighting conditions affect significantly th@fering ability. Shoots cultured on plant growth
regulator free ¥4 MS media supplemented with 60 gucrose and 1 ¢-lactivated charcoal
under a 10 h light (45 pmol:frs")/14 h dark photoperiod resulted in the best flamgeshoot
formation of T. fournieri shoots culturedn vitro (87.18 %, 2.80 flower buds/explanti. vitro
flowers and thex vitroones have no significant difference in their malply and color.

Keywords: in vitro flowering, phytohormone, reproductive stagEoprenia fournieri L.,
vegetative stage.
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