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TOM TAT

Su chuyen d6i tir giai doan sinh dudng sang sinh san (giai_ doan ra hoa) phu thugc vao
nhitng yéu t6 héa hoc, vat 1y, cic yéu td vi luong do tudi cia mau va cdc chat diéu hoa sinh
truong. Trong nghién ctru ndy, ching t6i tién hanh kiém tra mot vai yéu td anh huong dén kha
niang biét héa ciia nhitng chdi hoa Torenia fournieri L. in vitro. Két qua chi ra rang nhimg choi
gia hon cho ty 1¢ hinh thanh hoa cao hon. Céc chdi 60 ngay tudi c6 ty 1& hinh thanh hoa la cao
nhét (65 %) sau 30 ngay nudi cdy. Hon thé nita, ham luong khodng vi luong, khodng da luong,
nong do duong, cdc chat didu hoa sinh trudng, than hoat tinh va diéu kién chiéu sing ciing c6
anh huong dang ké dén kha nang ra hoa. Nhiing chdi duge nudi cay trén moi truong ¥4MS khong
bd sung chat diéu hoa sinh truéng, c6 bd sung thém 60 g/l sucrose, 1 g/ than hoat tinh v6i chu
ky chiéu sang la 10 gio sang (45 pumol. m2s")/14 gio t6i cho ty 18 ra hoa la cao nhét 87,18 %o Vi
2,8 nu hoa/mau ciy. Cac hoa in vitro va ex vitro khong c6 sy khéc biét vé hinh thai va mau sic.

Tur khoa: chat dicu hoa sinh truong thuc vat, giai doan sinh dudng, giai doan sinh san, ra hoa in
vitro, Torenia fournieri L.

1. GIOI THIEU

Sy tién bo cua cong nghé té bao va ki thuat nudi cly mo da nhanh chéng tré thanh mot
cong cu hiru ich, mot hé thdng nudi cay 1i tudong cho cdc nghién ctru & mirc té bao va qud trinh
phdt sinh hinh thdi thyc vét. Dudi géc d6 in vitro, ki thuét n6 hoa trong bng nghiém (hoa in
vitro) khéng nhimg cung cip mot mé hinh hoa mini ma con di siu tim hiéu cdc yéu t noi sinh
va ngoai sinh tic dong 1én kha ning biét héa chdi sinh dudng thanh chéi sinh san. Qu4 trinh ra
hoa in vitro da dugc nghién ctu trén rat nhiéu d6i tuong thuc vat [1] va co ché diéu khién thoi
gian ra hoa ciing dwoc nghién ctru rong rii & Arabidopsis [2]. Su nd hoa duoc cho 1a két qua cua
su tuong tic giita cdc chat khodng da vi lugng, cic chat diéu hoa ting truong thyc vat nhur
cytokinin, auxin, gibberellin, ethylen, acid abscisic... [3, 4]. Su hién di¢én cta gibberellin va BA
thic day manh sy tao hoa & Zantedeschia spp. [5] va auxin déng vai trd chinh trong sy hinh
thanh hoa cua mot s6 loai thyc vat nhu: Capsicum annuum, Pisum sativum, Viga mugo cv.

689



Dwong Tan Nhut, Lé Van Thiee, Tran Trong Tuén, Triong Thi Diéu Hién, va NNK

VBNI [6, 7, 8]. Bén canh d6, loai dudng va nong do duong ciing gay ra nhiing anh hudng khong
nho dén qua trinh hinh thanh hoa in vitro & Plumbago indica L. [9].

Cung voi cdc nghién clru ¢ cdc loai khic nhau, Torenia (Torenia fournieri L.) hay con dugc
goi 1a hoa Mit blec mot loai cdy than thao c6 nguon gdc tir chau A va chau Phi véi vé dep gian
di, canh hoa mém mai, nhiéu mau séc, vong doi ngén va ddp ung kha nhanh véi diéu kién nudi
cdy in vitro nén phit hop cho viéc nghién ciru cc hién tugng sinh Ii co ban trong qua trinh ra
hoa. Céc nghién ctru in vitro vé loai nay da duogc thuc hién kha nhidu nhu nhén giéng VO tinh,
chuyén gen, bién di dong soma, tao hoa in vitro... [10, 11]. Tuy nhién, cc nghién ctu vé ra hoa
chi dung ¢ giai doan lya chon mau ciy hay chuyen gen ma chua di sdu vao nghién ctru anh
hudng ctia nhiéu nhén té cu thé nhu: 4nh sdng, ham luong dinh dudng, nong d6 duong, chat diéu
hoa sinh truong thyc vat... 1€n sy ra hoa. Chinh vi vay, ching toi tién hanh nghién ctru anh
huéng cta tudi mau, thanh phin mdi truong va diéu kién chiéu séng den su hinh thanh hoa in
vitro & cdy Torenia (Torenia fournieri L.). Két qua dat dugc s& m ra trién vong mdi phit trién
nganh kinh doanh hoa canh - hoa mini in vitro va ng dung quy trinh ra hoa in vitro dé thyc hién
céc nghién cuu lién quan khéc.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat ligu

Nguon mau la cac chdi cay Torenia (Torenia fournieri L.) mau trang vién tim va mau tring
vién hong nudi cdy in vitro da 6n dinh qua nhiéu lan cay chuyén trén méi truong MS co ban
[12], dat chiéu cao khoang 3,5 cm dugc lam vat li€u cho tat ca cac thi nghiém.

2.2. Phwong phap

2.2.1. Khdo sdt anh hwéng cia tuéi mau lén kha ndng biét héa tiv chéi sinh dudng thanh choi
sinh san ¢ cdy T. fournieri in vitro

Céc choi T. fournieri tai sinh tur mau 14 dugc cdy chuyén 3 1an (20 ngay/lén) Sau d6, cdc
chdi 3,5 cm dugc thu 1y vao cdc thoi gian khac nhau (30, 45 va 60 ngay) dé khao sat tudi mau
va nudi cdy trén mdi trudng ¥MS (thanh phan da luong giam di mét nira) c6 bd sung 30 g/l
duodng sucrose va 8 g/l agar.

2.2.2. Khdo sdt anh hieong ciia mét s6 thanh phan méi truong 1én kha ndng biét héa tir choi sinh
duong thanh choi sinh san ¢ cdy T. fournieri in vitro

Muéi khodng

Céc chdi 3,5 cm dugc nudi cdy trén moi truong 2MS, MS, %MS, 1%MS, %MS, MS%,
MSY2, MS% ¢6 b6 sung 30 g/l duong sucrose va 8 g/l agar (trong d6: mdi trudng 2MS tang
thanh phan da luong [€n 2 lan; %MS, Y2MS, %4MS giam thanh phan da luong theo ti ¢ tuong
ung; modi truong MS%4, MSY2, MSY giam ca thanh phan da lugng va vi lugng theo ti 1€ tuong
ung).

o-naphthaleneacetic acid (NAA) va 6-benzyladenine (BA)
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Céc chdi 3,5 cm dugc nudi cay trén moi truong Y4MS co b6 sung 30 g/l dudong sucrose, 8
g/l agar, 0,1 mg/l NAA va BA ¢ cac nong d6 (0,0; 0,1; 0,3; 0,5 va 1,0 mg/l BA) hoac 0,1 mg/l
BA va NAA ¢ ciac nong do khac nhau (0,0; 0,1; 0,3; 0,5 va 1,0 mg/1).

Gibberellin (GA;3)

Céc chdi 3,5 cm dugc nudi cdy trén moi trudng “MS c6 bo sung 30 g/l dudng sucrose, 8
g/l agar va GA; & cdc nong d6 khac nhau (0,0; 0,1; 0,5 va 1,0 mg/l).

Than hoat tinh

Mau chéi 3,5 cm dugc nudi ciy trén méi trudng ¥4MS c6 hodc khong ¢6 bo sung 1 g/l than
hoat tinh, 30 g/l duong sucrose va 8 g/l agar.

DPuong sucrose

Céc chdi 3,5 cm dwoc nuodi cdy trén moi trudng ¥4MS ¢6 bo sung 1 g/l than hoat tinh, 8 g/l
agar va duong sucrose ¢ cic nong d6 khac nhau (0; 15; 30; 45; 60 va 90 g/l).

2.2.3. Khdo sdt dnh hudng cia cuong do chiéu sang va thoi gian chiéu sdng 1én kha ning biét
hoa tir choi sinh duong thanh choi sinh san o cdy T. fournieri in vitro

Céc chdi 3,5 cm duge nudi ciy trén méi truong “MS c6 bd sung 30 g/l duong sucrose, 8
g/l agar va cudng do chiéu sdng dugc diéu chinh tir 18 - 45 ymol.m™.s™ voi thoi gian chiéu séng
(6, 10 va 14 gid/ngay). Ngudn sing dwoc sir dung 1a dén neon dnh sang tring (Cong ty Béng den
phich nudc Rang Dong).

2.2.4. Ddnh gid s phdt sinh hinh thdi hoa & cdy T. fournieri ra hoa trong diéu kién in vitro va
nudi trong ex vitro

Céc chdi T. fournieri (khoang 400 choi) dugc nudi cay trén moi truong %MS c6 b6 sung 60
g/l duong sucrose, 8 g/l agar va 1 g/l than hoat tinh. Sau 15 ngay nudi cay cdc chdi da hinh thanh
re, 198 cay dugc dua ra tréng ngoai vuon wom (ex vitro) dé so sanh su phat sinh hinh théi giita
hoa nudi ciy trong diéu kién in vitro va hoa nuéi trong & diéu kién ex vitro.

2.3. Piéu ki¢n thi nghiém

Piéu kién in vitro: tit ca cic mdi truong duge chinh pH dén 5,8 trudc khi hip khtr tring &
121 °C, 1 atm trong thoi gian 35 phut. Cac mau cdy dugc cdy vao binh thuy tinh 500 ml chtra 60
ml moi truong. MOoi nghiém thirc 15 mau (3 mau/binh) va dugc lan 13p lai 5 lan. Cac thi nghiém
duoc glu: or didu kién nhiét do 25 + 2 °C, thoi gian chiéu sing 10 gio/ngay voi cudng do 45
umol.m™.s™" (cho tit ca céc thi nghiém trir thi nghiém khao sit 4nh sang) va 4m do trung binh 75
- 80 %.

‘Bié‘u kién ex vitro: nhiét @6 nha ludi 18 — 27 °C, d6 am trung binh 85 — 90 %, su dung
nguodn 4dnh sdng tu nhién va c6 che sdang 40 %.

2.4. Xir I théng ké
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Céc chi tiéu theo ddi: chiéu cao cay (cm) ti le (%) va thoi gian hinh thanh nu hoa (ngay),
s6 nu hoa/chdi, hinh théi hoa va tinh trang mau ciy. Két qua thi nghiém dugc ghi nhén sau 20,
30, 45 va 60 ngay nudi cay S6 liéu duoc xir 1i biang phan meém SPSS 16.0 (SPSS Inc.
Headquarters, United States) bang phép thir Duncan & mirc xéc sudt c6 y nghia P = 0,05 [13].

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia tudi miu 1én kha niing biét héa chdi sinh dudong thanh chéi sinh san &
cay T. fournieri in vitro

Viéc xdc dinh d6 tudi ciia nguén mau ban dau ludn 12 vin dé déng quan tim trong nghién
ctru vé su nd hoa ¢ thuc vat. Trong thi nghiém nay, ching t6i nhan théy ti 1¢ hinh thanh hoa &
nhitng cAy méi tdi sinh tir mau 14 1a rat thap va hau nhu khong xay ra. Két qua thu duge cho
thdy, ti 1& chdi hinh thanh nu hoa tang dan khi tudi mau cang cao, hiéu qua cao nhit khi mau &
giai doan 60 ngay tu01 (65,00 %) va thip nhit & giai doan 30 ngay tudi (36,80 %) (biéu d6 1).
C6 thé khing dinh rang, mau cy ¢ giai doan 60 ngay tu01 1a sy lya chon t6t nhat cho qud trinh
ra hoa in vitro & cdy T. fournieri, vi trong qud trinh cdy chuyén mau cdy & giai doan 75 ngay
va 90 ngay tudi cdy phat trién 1én dén ndp binh nudi cdy 1am cho cic chdi dinh bi di dang, 14
nho va c6 hién tuong da vang do ngudn dinh dudng di can kiét.

50 +
30 4 m $6 nu hoa
20
10 +

30ngay 45 ngay 60 ngay

Tudi miu (ngay)

Ti 1& chdi hinh thanh nu hoa (%)
-~
IS

Biéu do 1. S lwong chdi T. fournieri hinh thanh nu hoa & cic mau cdy c6 d6 tudi khic nhau.

bé giai thich cho giai doan con non cua thuc véat, cdc nha khoa hoc da thuc hién nhiéu
nghién ctru nhung cho dén nay né van 1a mét cau hoi 16n. C6 gia thuyét cho réng, thuc vat con
non khong c6 kha nang tao hoa Ia do chting khong thé sinh tong hop cdc yéu to kich thich sy
nd hoa hodc dinh sinh truéng ciia chiing khong thé phan mg véi cac yéu td kich thich d6 [14,
15]. Christian Breton (2004) ghi nhén, sy hinh thanh nu hoa & cay Oc ché (Juglans regia) phai
qua 3 den 6 lan cay chuyen [16]. Trong khi d6, Nguyén Hong Vii va cong su (2006) nghién
ctru vé su ra hoa trén hoa Hong (hybrid tea) cv. “First Prize” thi thoi gian cay chuyén t6i wu dé
cam tng ra hoa in vitro 1a 90 ngay [17]. Nhu vy, mdi loai ¢6 mot ngudng thoi gian nhat dinh
dé chuyén tir giai doan sinh dudng sang giai doan sinh san 12 rat khic nhau va dbi voi T.
fournieri mau chdi 60 ngay tudi 12 phit hop cho qu4 trinh tao hoa in vitro.

692



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

3.2. Anh huéng ciia mdt s6 thanh phin méi truong 1én khi ning biét héa tir chdi sinh
dwong thanh choi sinh san & cay T. fournieri in vitro

Muéi khodng

Ti 1¢ hinh thanh choi hoa T. fournieri trong diéu kién in vitro phy thudc rat 16n vao ham
lugng cdc chat dinh dudng cé trong moi truong nuoi cdy. S6 nu hoa dat cao nhat (75,14 %)
trén moi truong “MS sau 60 ngay nudi cdy (bang 1). Tuy nhién, cling trén moi trudong nay
chiéu cao chdi lai thip nhét (6,10 cm), trong khi ¢ cdc moi truong khac chiéu cao chdi c6 thé
lén dén 11,60 cm (MS%) (bang 1). Dleu nay c6 thé giai thich, moi truong %4MS c6 thanh
phin da luong trong moéi truong nudi ciy thap hon cdc moi trudng khéc 1am cho cdc ch01
chuyén di tir giai doan sinh dudng sang giai doan sinh san sém hon (sau 20 ngay nudi ciy
dd c6 6,38 % chéi hinh thanh nu hoa) (bang 1).

Bang 1. Anh hudng cta thanh phan khodng méi trudng 1én kha ning biét héa tir chdi sinh dudng thanh choi
sinh san & cay 7. fournieri in vitro.

Ti 18 chdi hinh thanh nu hoa Chiéu cao cy trung binh
Mbi truong (%) (cm)
20 ngay 30 ngay 60 ngay 30 ngay
2MS 0,00b 0,00h 0,00g 0,00g
MS 0,00b 5,17g 10,02f 8,90d
3% MS 0,00b 16,67¢ 20,41e 9,83b
12 MS 0,00b 42,86¢ 56,19¢ 9,60c
14 MS 6,38a 51,06a 75,14a 6,10f
MS % 0,00b 28,57d 38,09d 8,15¢
MS V2 0,00b 15,39f 20,37e 9,03d
MS Y4 0,00b 44,00b 60,00b 11,60a

Ghi chii: Cac chir cdi khac nhau trong cung mét cot biéu thi sy khéc biét c6 y nghia théng ké & mirc d0 tin
cay P = 0,05 (Duncan’s test).

Quad trinh hinh thanh ny hoa ciing nhu sy sinh truéng cta cdy T. fournieri trong diéu
kién in vitro chiu anh huéng manh cia cic yéu t6 da lugng (chii yéu 1a N, P, K). Néu xét tir
moi trudng 2MS, MS, %MS va /2MS thi moi truong Y4MS c6 ham lugng da lugng thap nhat.
Cdc nguyén t6 da lwong hién dién voi ham lugng cao da phan nao uc ché qud trinh hinh
thanh chdi hoa T. fournieri va mdi loai c6 mot giéi han thich hop vé chat dinh dudng cho
qud trinh sinh truong, phat trlen riéng va dic trung cua né. Déi véi T. fournieri ching t61
nhéan thay, céc mau chdi nuoi cay trong moi truong 2MS, nghia la thanh phan da lugng tang
gap d6i, cdc mau hau nhu bi chét hoan toan sau khoang 1 tudn nudi cay, vi vay day co thé
xem 12 gidi han trén ciia né; con trong mdi trudng ¥%MS thanh phan da luong thip, nghia 1a
ham lugng nitrogen (cung cép dudi dang NH4NO;) giam, trong khi d6 lugng cacbon (duong)
khong ddi, diéu nay din dén ti 16 C/N ting va né di kich thich sy ra hoa, nguoc lai cdc moi
truong khdc ti 16 C/N thip hon nén sy phiét trién sinh dudng chiém wu thé (chidu cao ting
dan khi ti 16 C/N giam). Két qua ndy ciing tuong tu & Arabidopsis khi ham lugng nitrogen
cao da lam chém su ra hoa (480 mg/l so voi 8 mg/l NH4NO;) [18]. Trong nghién cuu cta
Boung-Jun va Igor (2001) vé phuong phép ra hoa in vitro & hoa Lan (Dendrobium orchid)
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khi xir If cat ré, bd sung cytokinin, ham luong nitrogen thap va ting ham lugng phosphorus
da l1am tdng hiéu qua cua viéc cam ung ra hoa [19]. Khi giam tit ca cdc thanh phan dinh
dudng trong mdi truong (MS¥%, MSV2 va MSY4) thi sy phat trién chiéu cao chiém uu thé, cay
cao, manh va yéu 6t. Dicu nay luan ching ro hon vé tim quan trong cua khodng vi lugng
trong qud trinh phat sinh hinh thai & T. fournieri. Nhu vay, su hinh thanh nu hoa chiu anh
hudng manh béi thanh phan dinh dudng khodng da luong va vi lugng va moi trudng %MS 1a
mdi trudng hinh thanh ny hoa cao nhat so v6i cdc moi trudng khéc & loai T. fournieri nay.

NAA va BA

Két qua thu duoc cho thiy, qué trinh biét héa tir chdi sinh dudng thanh chdi sinh san van
di&n ra sau 30 ngay nudi cdy dir trong méi truong khong bd sung BA ngoai sinh (51,06 %) (bang
2). Ti 18 tao nu hoa giam khi méi trudng c6 bd sung BA (bang 2). Diéu nay c6 thé giai thich, nhu
cau vé BA ngoai sinh cho qud trinh hinh thanh nu hoa ddi v&i loai T. fournieri 1a khong cao, khi
ham luong BA cao lai kich thich qud trinh phat sinh chdi bat dinh. Két qua nay tuong ty véi
nghién ciru ctia Tang va cong su (1983) & ciy San Manihot esculenta Crantz [5]. Ngoai ra, sy ra
hoa in vitro ciing dugc kich thich ma khéng can bo sung bat ki loai phytohormone nao vao méi
truong nudi céy [5] va phan tng ra hoa in vitro & Pisum sativum [7] va sy hién dién ciia nhém
cytokinin nhu BA, zeatin ¢ ché qud trinh hinh thanh chdi hoa & Brassica napus [20]. Sy két
hop giita auxin va cytokinin & nong do thich hop 1a rit quan trong trong qué trinh cam (g tao
hoa ¢ nhiéu loai thuc vét [21]. Bang 2 cho thdy, khi 1an luot ting néng d6 BA (0,1; 0,3; 0,5 va
1,0 mg/l) va giit nguyén ndng d6 NAA (0,1 mg/l) thi sy cam tng chdi hinh thanh hoa ciing nhu
chiéu cao chdi giam dan.

Bdng 2. Anh huong ciia NAA va BA 1én kha ning biét héa tir chdi sinh dudng thanh choi
sinh san & cay T. fournieri in vitro.

Ki higu Phytohormone TiI¢ chdi hinh thanhny |  Chidu cao cay
Moi tru:(‘mg (mg/) . hoa (%) . trung binh (cm)
NAA BA
BNO 0,0 0,0 51,06a 6,10b
BNI1 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 2,87¢g
BN5 0,1 1,0 0,00g 2,90g
BNG6 0,0 0,1 38,18¢c 4,87¢c
BN7 0,3 0,1 14,29¢ 4,25¢
BN8 0,5 0,1 6,67f 4,35¢e
BNO9 1,0 0,1 0,00g 4,01f

Ghi chu: Céc chir cdi khac nhau trong cing mdt cot biéu thi su khac biét cé y nghia théng ké & murc do tin
cdy P =0,05 (Duncan’s test).
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Tuong ty, khi ¢6 dinh BA (0,1 mg/l) va thay di nong d6 NAA (0,1; 0,3; 0,5 va 1,0 mg/l)
thi két qua vé su tao hoa va chleu cao chdi van theo khuynh huéng giam dan khi ting ndng do
NAA va chi c6 hé ré phat trién nhiéu hon. Cay T. fournieri ciing glong nhu cay Perilla
frutescens [4], ciy thuoc 14 (Nicotiana tabacum) [22, 23] phu thudc rat nhiéu vao t1 1€
cytokinin/auxin. Khi ndng d6 auxin cao, chdi in vitro clia cdc loai nay c6 xu hudng phit trién co
quan sinh dudng hon Ia sy biét h6a thanh chdi mang hoa. Khong phai lic nao auxin cling uc ché
qud trinh cam tmg tao hoa, trong mot sb trudng hop auxin déng vai trd chinh quyét dinh sy hinh
thanh hoa & mot sb loai thuc vat nhu: Capsicum annuum, Pisum sativum, Viga mugo cv. VBNI
[6, 7, 8]. Tuy nhién, két qua trong nghién ctru nay cho thiy sy ra hoa in vitro cia loai T.
fournieri khong can su ¢6 mit cia phytohormone.

Gibberellin (GA3)

Gibberellin dong vai trd quan trong trong qud trinh phat trién cua thyc vat bao gdom sy ndy
mam cua hat, kéo dai té bao va su ra hoa [24]. Ben-Nissan va cong su (2004) quan sat thay su
tong hop cua GIP1 (mdt protein duge cam tng boi GA;) dong nhat véi sy kéo dai ciia té bao
than va chuyen tlep ra hoa trén Petunia hybryda [25]. GA; cling thudng thic day sy ra hoa &
thuc vat 14 kim nhung lai uc ché su ra hoa ¢ thuc vat hat kin [26]. Trong nghién ctru nay, ching
toi nhan théy GA; c6 thé 1a mot yéu t6 gidi han qua trinh ra hoa & T. fournieri. Mdi trudng
khong b sung GA; cho sy cam ung tao hoa dat ti 1¢ cao nhét (75,14 %) (bang 3). Nguoc lai,
mdi trudng bd sung GA; & ndng d6 cao (1,0 mg/l) ti 1é cam tng tao hoa va chidu cao cay la thap
nhét (twong tmg 16,03 % va 4,26 cm/cdy) (bang 3). Bén canh d6, khi mdi truong c6 b6 sung 0,1
mg/l GA; cho chidu cao cdy 1a cao nhét. Diéu niy c6 thé gii thich, khi b6 sung GA; vao méi
truong 6 nong d6 thap da 1am cho giai doan sinh trudng sinh dudng kéo dai hon, sau 30 ngay
méi bat dau hinh thanh ny hoa, trong khi mdi truong khong c6 bd sung GA, ngoai sinh la 25
ngay. Nguoc lai, nhitng nghién ctru ctia Chaari-Rkhis va cong su (2006) nhan thdy GA; déng vai
trd quan trong trong su sinh trudng sinh dudng ciing nhu su ra hoa & cay Oliu Olea europaea in
vitro [27].

Bang 3. Anh huong cta GA, 1én sy hinh thanh ny hoa va chiéu cao trung binh ciy T. fournieri in vitro.

Ti 1& chdi hinh thanh nu hoa Chiéu cao ciy trung binh
GAs (%) (cm)
(mg/1)
30 ngay 60 ngay 30 ngay
0,0 51,06a 75,14a 6,10b
0,1 23,63b 40,47b 7,89a
0,5 9,52¢ 43,46b 5,90b
1,0 3,19d 16,03¢ 4,26¢

Ghi chii: Céc chir cai khic nhau trong cing mdt ct biéu thi sy khédc biét c6 ¥ nghia théng k& & muc d6 tin
cay P = 0,05 (Duncan’s test).

T6m lai, khi bd sung GA; vao moi truong nudi cay & ndng d6 cao cay T. fournieri thi ca
chiéu cao cay va ti I¢ biét hoa chdi hoa déu giam. Cac keét qua nghién ctru cho thay rang, vai tro
ctia GA; ddi v6i sy ra hoa ndi riéng va su sinh truong, phat trién cua cay trong rat phic tap, thay
d6i theo timg loai va timg giai doan sinh truéng. Day ciing 12 mot vin dé khé thd vi can duoc
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quan tim nghién ctru va 1am ro hon vé co ché hoat dong ciing nhur vai trd clia né. Qua d6 c6 thé
thdy, trong diéu kién in vitro viéc bd sung GA; c6 thé thic day su ra hoa cua loai nay nhung lai
{rc ché su ra hoa & mot s6 loai khéc va su ra hoa in vitro ¢ loai T. fournieri khong can su ¢6 mat
cua GAs.

Than hoat tinh

Céc mau céy & thi nghiém moéi truong %MS, MS% , MSY2, MSY cdy c6 than manh, yéu 6t.
Vi vy, ching t6i da nghi dén viéc bd sung than hoat tinh (activated charcoal - AC) vao moi
truong nudi cdy dé khic phuc nhuge diém nay. Bén canh d6, qud trinh nhén giéng cay T.
fournieri chiing t6i dd bo sung 1 g/l AC vao méi truong nudi cdy ciy xanh tdt, cing cdp hon nén
trong thi nghiém nay ching t6i ciing bd sung 1 g/l AC de dénh gid anh huong cua AC l1én su
hinh thanh ny hoa in vitro. Két qua cho thdy ciy nudi cy trén mdi truong bo sung AC ¢ than
16n, 14 xanh, r& phat trién manh va thoi gian hinh thanh ny hoa sém hon. Sau 30 ngay nuéi cay
trén moi truong “MS b6 sung AC cho ti 1& hinh thanh ny hoa cao hon (56,33 %) so v6i moi
truong khong b6 sung AC (51,06 %). O giai doan 60 ngay nudi cay thi s khic bi¢t khong dang
ke (77,25 % so véi 75,14 %) (bicu do 2). Tuy nhién, m6i truong bo sung AC sau 60 ngay nudi
ciy c6 hoa ddng déu, hinh thdi va mau sic hoa dep hon cdy nudi cdy trén mdi truong khong bd
sung AC (hinh 1b, ¢). Theo Pan va Van-Staden (1998) b sung AC vao moi truong nudi cay s€
hap thu cic chat doc nhu cdc phenolic hay dich ri nau sinh ra tur mau hay moi truong nudi cay
[25]. Bén canh d6, bd sung AC vao moi trudng nudi ciy cling kich thich biét hod té bao Phong
lan (Orchidaceae), Ca 1ot (Daucus carota subsp. sativus), Ca chua (Lycopersicum esculentum
Miller)... [21]. Asha va cOng su (2011) nghién ctru sy ra hoa & loai Heliotropium indicum L.
trén moi truong MS bo sung 2 mg/l IBA, 1 mg/l BAP va 5 g/l AC ti 1¢ ra hoa dat dén 85 % [29].
Trong nghién ciru ndy, bd sung vao moi truong 1 g/l AC 1am tang ti 1& hinh thanh ny hoa va hoa
¢6 hinh thai dep hon.

100

mco AC
m khong c6 AC

Ti 1& chdi hinh thanh nu hoa (%)

30 ngay 60 ngay

Thoi gian (ngay)
Biéu @6 2. Anh hudng cia than hoat tinh 1én sy hinh thanh nu hoa T. fournieri in vitro.

DPuong sucrose
Su cam ung ra hoa da ti€u thu mot lugng 16n carbonhydrat va protein [30]. Puong ¢

nhiéu dang khdc nhau la thanh phan can thiét trong hau hét cic hé thong nudi cay mo voi vai
trd 12 ngudn cacbon gitip md, té bao thuc vat tong hop nén céc hop chit hitu co 1am cho té bao
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phan chia va tang sinh khéi [31]. Do d6, duong ciing chinh 1a nguén cacbon can thiét cho qua
trinh cam g va phat trién cia hoa [1]. Cic nghién ctru in vitro da ching minh, méi truong
nudi cay véi muc dich tao hoa thi ham lwong dudng sucrose cao hon so v6i méi trudng nudi
ciy d¢é phat trién sinh dudng [32]. Vi vay, dé khao st van dé nay ching t6i tién hanh khao sat
cic nong do dudng sucrose khac nhau 1én qua trinh cam tng sy ra hoa T. fournieri in vitro. S6
liéu thu dugc sau 30 ngay nudi cdy thé hién sy khac biét rd khi sir dung cdc nong do duong
khéc nhau. Ti 1¢ chdi hinh thanh nu hoa ting dan khi ting ndng dd duong va dat hiéu qua cao
nhit ¢ néng do 60 g/1 (87,18 %) (bang 4). Tuy nhién, khi tang nong d6 duong 1én 90 g/l thi
cAy cham phit trién, 14 va than cdy hod vang. Diéu nay c6 thé giai thich 1a do khi bd sung ham
lugng dudng vuot mirc gidi han s& gdy stress cho cdy vi anh hudng dén thé tham thau gitia
mdi truong va té bao 1am cho cy rat khé hit chat dinh dudng tir mdi truong dé nudi song co
thé va cdy s& bi thiéu dinh dudng, 14 va than cdy héa vang. Nguoc lai, duong bd sung & ndng
d6 thap (15 g/1) thi su ra hoa khong xay ra (bang 4). Két qua nay ciing tuong tw voi nghién ciru
ciia Nguyén Hong Vil va cong sur (2006) trén ddi twong hoa Hong hybrid tea cv. “Frist Prize”
khi tdng ham lugng duong sucrose tir 15 g/1 1€n 45 g/1 thi ti 1€ hinh thanh hoa tang 1én tu 0,00 -
33,33 % [17]. Pudng khong chi don gian 1am ting nhu cau trao ddi chat ma con 12 mét tin
hiéu trong su chuyén tiép ra hoa [3] va ndng d6 60 g/I duong sucrose 1a ti uvu cho qua trinh
tao hoa in vitro & loai T. fournieri.

Bdng 4. Anh huong ciia ndng d6 dudng sucrose 1én sy hinh thanh nu hoa T. fournieri in vitro.

aﬁa(::g (dg‘jl) g€ rclll:‘;:;’;'(",’%) $6 nu/chdi Hinh thai
15 0,00e 0,00e Théan manh, yéu va sinh truéng chdm
30 56,33¢ 0,60c Than cao, 1a xanh va hinh thanh nu don
45 61,75b 1,67b Than to, cay thép, hinh thanh nu hoa do6i
60 87,18a 2,80a Than to, cling cdp, nu hoa xuat hién nhiéu
90 27,78d 0,35d Cay yéu, 14 va than ciy hod vang

Ghi chi: Céc chit cdi khac nhau trong cing mdt cot biéu thi sy khéc biét c6 ¥ nghia théng ké & murc do tin
cdy P =0,05 (Duncan’s test).

3.3. Anh huéng ciia anh sang 1én kha niing biét héa tir chéi sinh duwdng thanh chéi sinh sin
o cay T. fournieri in vitro

Trong nudi cdy in vitro, nguon carbon thyc vat sir dung thuong ¢ dang dudng bd sung
tryc tiép vao moi truong nudi cay va cdy ty quang hop dé sinh tong hop nén nguon carbon
[1]. Do dd, trong nghién ctru nay ching t6i chi b6 sung 30 g/l duong sucrose vao moi trudng
nham muc dich khao st anh huong cia cuong do chiéu sdng va thoi gian chiéu sing 1én sy
hinh thanh ny hoa. Sy sinh truong, phat trién cua cdy T. fournieri ch1u anh hudng nhiéu boi
cam ung quang ki, khi cuong do chiéu sdng thay ddi 18 - 45 pumol.m™.s™" va giit nguyén thoi
gian chiéu sang 10 gio/ngay. Két qua sau 60 ngay cho thay, cay T. fournieri dat dudi dnh
sdng cuong do thap (18 va 25 pmol. m?.s™), ciy phat trlen yéu 6t, than manh, ré phat sinh {t,
14 chuyen sang mau trang hay vang dan va khong co mAau nao hinh thanh ny hoa. Hién tugng
nay c6 thé 1a do khi dat cay trong diéu kién thiéu 4nh sing, cay s¢ chuyen sang giai doan suy
thodi ngay khi su dung het chét dinh dudng du trit. Khi chdi nudi cay dat dudi cuong do
chiéu sdng 45 umol.m™.s" thi hoan toan ngugc lai, cdy phét trién tot, 14 xanh, sinh nhiéu
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nhanh, ré phat trién manh, ti 1¢ tao nu hoa cao (70,06 %), nu to va chiéu cao choi dat (7,97
cm) (bang Sa).

Bdng 5a. Anh hudng cua cudng do chiéu séng 1én sy hinh thanh nu hoa T. fournieri in vitro.

Anh sing Ti 1é chdi |Chiéu cao
Cu’f)’ng df:) Thoi gian hinh thanh cﬁy Hinh thai
(umol.m™.s™) (gio) |nuhoa(%)| (cm)
18 10 0,00b 4,60c | Than manh, yéu, 14 gan nhu héa vang
25 10 0,00b 5,81b Than manh, yéu, 14 héa vang
45 10 70,06a 7.97a Than to, ciing cép, 14 xanh, ra ny to

Ghi chii: Cac chir cai khac nhau trong cing mot cot biéu thi sy khac bi¢t c6 y nghia théng ké & murc do
tin cay P = 0,05 (Duncan’s test).

Khi xdc dinh dugc cuong do chiéu sang 45 pmol. mZ.s" 1a tot nhat, thi nghiém vé thoi
gian chiéu sing dugc tién hanh véi ba mdc thoi gian 6, 10, 14 gio/ngay. Két qua thu dugc
cho thiy, thoi gian chiéu sang 1én dén 14 gio/ngay thi chiéu cao chdi ting dang ké (10,17
cm) nhung ti 1¢ chdi hinh thanh nu hoa giam (28,57 %) so véi chiéu sdng 10 gio/ngay (70,06
%) sau 60 ngay nudi cdy (bang 5b). Trong truong hop chi chiéu sing 6 giv, qud trinh sinh
truong sinh dudng va sinh trudng sinh san déu bi han ché va khong c¢6 mau nao hinh thanh
nu hoa. Két qua nay twong ty v&i két qua trong nghién ctru ra hoa ciy Kinnow mandarin
(Citrus nobilis Lour x C. Deliciosa Tenora) in vitro su ra hoa c6 hi¢u qud cao nhét khi chiéu
sang 12 gid (sd nu hoa 31,94 %), trong khi & chu ki 8 gid chi ¢6 1,38 % [33]. Két qua nay
ciing twong ty v6i qud trinh tao hoa & cdy Cam Washington Navel, néu kéo dai chu ki sing
1én trén 16 gid thi khong dién ra sy biét héa thanh chdi mang hoa [34]. Nhu vay, cudng do
chiéu sdng 45 umol.m”.s™' trong thoi gian 10 gid/ngay 1a t6t nhat cho qud trinh ra hoa in
vitro & T. fournieri.

Bdng 5b. Anh hudng cua thoi gian chiéu sdng 18n sy hinh thanh nu hoa T. fournieri in vitro.

Anh sing Tilé chdi | - .x
Thoi | hinh thanh | i cao
Cwong do . cay Hinh thai
(umol.mZs?) | a0 ny hoa (cm)
Hmotm - (gio) (%)
45 6 0,00c 7,20¢ Than don, ciy yéu, 14 xanh, & it nhét
45 10 70,06a 7,97b | Than to, ciing cép, nhiéu r&, 14 xanh, nu to
45 14 28,57b 10,17a | Than don, cao manh khanh, ré it va ngén

Ghi chii: Cac chir cai khac nhau trong cing mét cot biéu thi sy khac bi¢t c6 y nghia théng ké & murc do
tin cdy P = 0,05 (Duncan’s test).

3.4. Qua trinh phat sinh hinh thai hoa cay T. fournieri in vitro va ex vitro

Tong s 198 cay T. fournieri dwa ra vuon wom dugc trong trén gia thé dat min trong cic
vi x0p 66 10 (6 x 11), ché d¢ tudi 2 lan/ngay vao ldc sdng sém va chiéu mat, tudi dung dich
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dinh dudng (“4MS) mdi tudn/lan. S6 liéu thu dugc cho thdy, ciy c6 ti 1& sdng sét rat cao
(> 90 %), bd ré phit trién manh, cay xanh t6t, sinh trudng, phét trién dong déu va it bi ndm
bénh. Nhiing cay trong trong diéu kién ex virro sau khoang 40 ngay thi ciy bat dau hinh thanh
ny hoa va mot s6 cdy da c6 sy no hoa. Tuong tu nhu véy, cdc cy dugce nudi cdy trong moi
truong ra hoa in vitro sau 30 ngay nudi cay nu hoa hinh thanh va sy n6 hoa dlen ra sau khoang
45 ngay nudi cay Két qua so sanh qud trinh phat sinh hinh thdi giita cdy trong trong diéu kién
in vitro va cay trong trong diéu kién ex vitro khong c6 su khéc biét dang ké vé hinh thai 14,
than va mau sac hoa (hinh 1a, d, e). Bac biét, hinh dang canh hoa, nhi va nhuy hoa cling tuong
dong so v6i gidng bd me. Nhu vay, cdy T. fournieri ra hoa trong diéu kién in vitro hoan toan
gidng véi hoa T. fournieri dugc trong & diéu kién ex vitro.

Hinh 1. Sy ra hoa in vitro va ex vitro & ciy T. fournieri. a. ra hoa dong loat trong diéu kién in vitro;
b. hoa in vitro trong mdi truong khong b6 sung AC; c. hoa in vitro trong moi truong bd sung 1 g/l AC;
d. can canh hinh thai hoa nd trong diéu kién in vitro; e. hoa ciy T. fournieri trong trong diéu kién ex vitro.

4. KET LUAN

Chdi 60 ngay tudi 12 ngudn mau phit hop cho sy ra hoa in vitro. Méi truong thich hop cho
su ra hoa 12 %4 MS c6 b sung 60 g/l dudng sucrose, 1 g/l than hoat tinh, 8 g/l agar nu6i cy
trong diéu kién chiéu sang voi cudng do chiéu sang 45 umol.m™>.s™ va thoi gian chiéu séng 10
gid/ngay cho ti 1€ chdi hinh thanh nu hoa 1a 87,18 % va dat 2,80 nu/cho1. Su ra hoa in vitro &
loai T. fournieri khong can sy c6 mit cta phytohormone. Hoa nudi cdy trong hai diéu kién in
vitro va ex vitro ciy khong c6 sy khéc biét vé hinh dang va mau sic hoa.
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Két qua nay s& 1a tién d& cho nhimg nghién ciru co ban, cling nhu nghién ctru vé lai tao gléng

trong diéu kién in vitro va mg dung quy trinh ra hoa in vitro vao cong tic chon tao glong dot bién
phéng xa loai hoa T. fournieri trong diéu kién in vitro ma khong can chon loc dot bién ngoai dong

rudng.
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ABSTRACT

AFFECTS OF SOME FACTORS ON IN VITRO FLOWERING OF TORENIA
(TORENIA FOURNIERI L..)

Duong Tan Nhut’, Le Van Thuc, Tran Trong Tuan, Truong Thi Dieu Hien,
Hoang Xuan Chien, Nguyen Phuc Huy, Nguyen Ba Nam, Vu Quoc Luan

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

Transformation from vegetative to reproductive stage (flowering stage) depends on a lot of
elements: physical and chemical elements, age of explant source, and plant growth regulators. In
this study, we examined some elements that affect to differentiating ability of in vitro Torenia
fournieri L. flower shoot. Results showed that the older the shoots were, the higher the
percentage of flowering shoot formation would be. 60-day-old shoots gave the highest
percentage of flowering shoot formation (65 %) after 30 day culture. Moreover, the amount of
macronutrients and micronutrients, sucrose concentration, growth regulators, activated charcoal
and lighting conditions affect significantly the flowering ability. Shoots cultured on plant growth
regulator free ¥4 MS media supplemented with 60 g.I" sucrose and 1 g.1" activated charcoal
under a 10 h light (45 umol.m™.s™)/14 h dark photoperiod resulted in the best flowering shoot
formation of T. fournieri shoots cultured in vitro (87.18 %, 2.80 flower buds/explant). In vitro
flowers and the ex vitro ones have no significant difference in their morphology and color.

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