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TOM T A T 

Ky_ thuat chieu xa gamma ket hop voi nuoi cly md va ra hoa in vitro da dugc ap dung trong nghien ciiu 
nay. Ket <jua cho thay, sir diay d6i tin s5 biln di cua cay tai sinh tir miu la chilu xa la 0,67% (lilu 30 Gy) va 
0,72% (lieu 40 Gy) 6 thi he MVl; sir thay d6i tiin s6 biln di a miu cay con chilu xa la 1,05% (lilu 30 C^) v^ 
1,15% (hlu 40 Gy) a thi he MV4, tkn s6 kham a thi he MV3 va MV4 tuong iing 0,25% v& 0,08%. T6ng cgng 
c6 16 ca the dot biln da duoc lua chgn tur thi biln di kilu hmh thu nhan duoc thong qua qua trinh s^ng Igc 
bang ky thuat nuoi cly mo va ra hoa in vitro Ba dong dot biln triln vgng (G40TP1, G40TP2, G30TL1) c6 sir 
on dinh dl truyen cao qua nhilu the he nhan d6ng in vitro va nuoi tring ex vitro so voi gidng d6i chirng Cac 
dong dot biln G40TPI, G40TP2, G30TLI hoi dii dilu kien dl phat tnin thanh gi6ng moi. Cac kit qua dat 
dugc cho thay, viSc umg dung ky thuat ra hoa in vitro trong chgn tao gilng dot hiln cay hoa mit meo (Torenia 
fournieri L.) la mgt mo hinh bo sung co y nghTa thirc tien va hieu qua trong viec phan lap va chgn tao gilng dot 
bien phong xa 

Tu khoa: Dgt bien, gamma, ra hoa in vitro, tdn so bien di, Torenia fo 

• l ) , \TVANDE 

Hoa mat meo (Torenia fournieri L.) hay Torenia 
la cay hai la mam thugc ho Scrophulariaceae, co 
nguon goc tir khu vuc Dong Nam A, chSu Phi va 
Madagascar (Yamazaki, 1985). Chiing la cay than 
thao, mau sac rat da dang, de cham soc va duac su 
dung vai nhieu muc dich nhu trong chau, trang tri 
tieu canh hay tao thanh nhiing tham hoa lan, Torenia 
c6 bp nhiem sac the (2n = 18) va bp gen tuong doi 
nho (171 Mbp) nen no dugc xem la doi tuang de tao 
ra dot bien (Kikuchi et al, 2007) Xet ve phuang 
dien chpn giong dot bien phong xa, nhimg van de 
nhu kich ca mau, thai gian chpn loc, cong sue, chi 
phi, bo sot dot bien tiem nang luon la cau hoi Ion 
dupc dat ra cho cac nha chpn giong. Mat khac, qua 
trinh chpn lpe dot bien truyen thong thucyng dugc 
tien hanh ngoai dong rupng nen viec tim ra cac the 
dot bien vdi ban chat di truyen khong chen lan kham 
(dot biln thuan) thi mdt rat nhieu thai gian (Broerjes, 
Van Harten, 1988). Do vay, viec kit hgp giira ky 
thuat nhan nhanh voi ky thuat chon lpe d6t bien bSng 
phuang phap ra hoa trong ong nghiem (hoa in vitro) 
la mpt trong nhifng huang nghien ciru giup chiing ta 
CO tha phan lap nhanh va lam Ip dien cac \hh dot biln 

thuan triet de han Nghien ciiu vl mot s6 yiu t6 anh 
huang den sir hinh thanh hoa in vitro a cay Torenia 
da dugc thuc hien boi Duong Tdn Nhut et al, (2013) 
va de xuat mo hinh ra hoa in vitro cua cay nay Bfin 
canh do, quy trinh ra hoa in vitro tren doi tugng 
Torenia cung da dugc nghien cijru hoan thien d l ki t 
hgp vai viec irng dung ky. thuat chiiu xa gamma 
(Co'^") trong chpn giong dot biln. Viec kit hgp gifra 
hai ky thuat nay la mpt huang nghiSn ciru mai co Ioi 
the rat lan de phan lap bien di va tim ra nhitng th i 
dot bien co mau sac, hinh dang hoa khac la ngay 
trong dieu kien in vitro, gop phan Iam da dang nguon 
gen va bo sung them mau sac mai cho thi truang 
hoa. 

V A T LIEU VA PHU'ONG PHAP NGHIEN CUU 

Vat lieu va moi trutmg nuoi cay 

Vat lieu 

Cay Torenia fournieri L. in vitro 2 tuan tuoi da 
on dinh qua nhieu lan cay chuyen (chieu cao khoang 
4 - 5 cm CO 4 mam nach), cac mau la duoc idy a dSt 
thu 2 va 3 tinh tir goc (dudng kinh la: 1 - 1,5 cm) 
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dugc lam nguon nguyen lieu xii ly dot bien. Nguon 
xu ly phong xa la nguon phat tia gamma Co 
"Issledavachel", suat heu 9,8 rad/giay (tai Vi?n 
Nghien ciiu Hat nhan. Da Lat), 

Moi tru&ng nuoi cay 

Moi Inrang lai sinh cdy true tiep tir id 

Cac la sau khi chieu xa dugc nuoi cay tren moi 
trudng MS (Murashige, Skoog, 1962) bo sung 0,5 
mg/l NAA, 0,5 mg/I BAP, 30 g/I sucrose, 8 g/l agar 
(HiSn et al., 2007; Anchalee, 2011). Ki hi?u; MTI, 

MOI Inrang nhan ci^m chdi di tdch khdm 

Cac d6t mdm nach cay Torenia dugc cay vao moi 
trudng MS bd sung 0,2 mg/I BAP, 30 g/I sucrose, 8 g/l 
agar (Hiln et al, 2007). Ki hieu: MT2. 

Mdi truang tdch cdy con 

Cac chdi nudi cay trong mdi truong cum choi 
dugc tach lay chdi co kich thudc khoang I cm va cay 
chuySn sang moi trudng ViMS bd sung 30 g/l 
sucrose, 8 g/l agar ( H i k el al. 2001). Ki hieu: MT3. 

Mdi truang ra hoa in vitro 

Cac cay con nudi cay trong moi trudng MT2 sau 
30 ngay nudi cay tach lay cac chdi nggn vdi kich 
thudc khoang 3,5 cm cay vao mdi tnrdng %MS cd 
bo sung 60 g/l sucrose, 1 g/l than hoat tinh, 8 g/I 
agar, nudi cay trong dieu kien chieu sang voi cudng 
do chieu sang 45 pmoLm'^.s'' va ihdi gian chieu 
sang 10 gid/ngay, sii dung nSp binh la film nylon cd 
gan mang Millipore (Miltipore Ltd., Nhat Ban; kich 
thudc Id ciia mang 0,5 nm, dudng kinh 1,8 cm) hoac 
niit bdng gdn khdng thim (Thiic et al., 2013). Ki 
hieu: MT4. 

Phuvng ph^p nghiSn cuii 

Ddnh gid khd ndng biin di ciia cdy tdi smh tir mau la 
athihiMV, 

M I U la sau khi chieu chieu xa gamma d li^u 30 
Gy va 40 Gy dugc cay tren mdi trudng MTI d l tai 
sinh thanh cay. Cac cay con tai sinh dugc tilp tuc cly 
chuyen tren mdi trudng MT3. Cudi cung, cac choi 
nggn dugc cay vao radi trudng ra hoa MT4 dl xac 
djnh phd va tdn sd bien dj vl mau sic va clu tnic hoa. 

Ddnh gid khd ndng biin di cua cdy con xie ly ddt 
bien dupc phdn lap den thi h4 MV^ 

M5u cay con ciing dugc chieu xa gamma lilu 
tucmg tu (30 Gy va 40 Gy) va dugc cit thanh cac ddt 
mam nach cay tren mdi trudng tihan nhanh MT2, 
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Sau do, cac chdi hinh thanh dugc nhan ddng vo tinh 
tren mdi trudng MT3 den the he MV4 roi cho ra hoa 
tren mdi trudng MT4 de xac dinh phd va tan oo bien 
dj ve mau sac va cau true hoa. 

Xdc dinh linh dn dinh di truyen cua cdc Ihi biin dj a 
ihihiM,V,dinM,V, 

Nhiing ca the bien di co hinh dang, cau tnic va 
mau sac hoa khac bi§t so vdi giong gdc d hai Ioai 
mau chieu xa (mau la va cay con) dugc phat hien. 
Nhiing ca the nay se duac tach ddng, mS hda va 
nhan ddng. Sau dd, kiem tra tinh dn dinh di truyen 
ctia biln di tit the h? MiV, den M1V4 bang md hinh 
ra hoa in vitro tren mdi trudng MT4. 

Xdc dinh tinh dn djnh di truyen cua cdc the dgt biin a 
lhihiM,V,dinM,Vs 

Cac ddng dot bien phan lap den the h^ M1V4 
dugc tiep tuc rihan ddng vd tinh theo nhu quy trinh 
trong thi nghiem 2 va tiep tuc danh gia do dn dinh di 
truyen den the he MiVg. 

Kiim tra sir dn dinh di truyin cua cdc ddng dgi bien 
trong dieu kiin in vitro vd ex vitro 

Cac ddng dgt bien cd dp dn dinh di truyen cao 
(500 cay/ddng) dugc nudi cay tren mdi trudng MT3 
sau khoang 15 ngay nudi cay cac chdi hinh thanh re 
dugc dua ra trdng ngoai vudn uom (ex vitro) de so 
sanh dd dn dinh di truyen ciia ddng dot biln d dilu 
kien in vitro va nudi trdng ex vitro. 

DiSu kien thi nghiam v^ hda chit sir dung 

Diiu kiin in vitro 

Cac thi nghiem dugc giii d dilu kien nhi^t dg 25 
± 2''C, thdi gian chieu sang 10 gid/ngay vdi cudng 
do 45 pmol.ra'^.s"' va am do phdng nudi cay trung 
binh 75 - 80%, Tat ca cac moi tnrdng dugc chinh pH 
den 5,8 trudc khi hap khir triing bang autoclave d 
12I°C, I atm trong thdi gian 35 phiit Cac miu cay 
dugc cly vao binh thuy tinh 500 ml chita 60 ml moi 
trudng. 

Diiu hen ex vitro 

Nhi?t do nha ludi 18 - 27°C, dg Im trung bmh 
85 - 90%, su dung ngudn anh sang ty: nhiSn va cd 
che sang 40%. 

Hda chdt sir dung 

Cac chat khoang da Iugng, vi lupng, vitamin, 
hormone dugc sii dyng trong tit ca cac thi nghi^in 
thugc hang Merck (Diic); agar (Cong ty Cd phan do 
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hgp Ha Long); dudng sucrose (Cong ty C6 phdn 
dudng Bien Hoa, Ddng Nai), 

Ckc cbi ti£u theo ddi va xv 1̂  thdng ke 

Chi liiu theo dgi 

Chieu cao cay (cm), sd Ia/c3.y, chilu dai la (mm), 
dudng kich la (mm), chieu dai ddt than (nun), sd rl/cay, 
chieu dai re (mm), ty 1? sdng sdt (%), ty Ie p h ^ Iy mau 
hoa (%), kich thudc hoa (mm), sd nu hoa/cay, mau sac va 
ciu tnic hoa, tin sd bien di (%), tdn sd kham (%), phd bien 
dj. Ket qua thi nghiem dugc ghi nhan sau 30, 45 va 60 
ngay nudi cay. 

Xuly thong ke 

S6 lieu dugc xii ly bdng chuang trinh Microsoft 
Excel 2010 va phdn mim SPSS 16.0 (SPSS Inc. 
Headquarters, United States) bSng phep thii Dimcan d 
mttc y nghta tuong iing P < 0,05 (Duncan, 1995). 

Tinh toan tdn so bien di 

Tin sd biln dj dugc tinh toan theo cdng thiic: 

M 
F = — 

N 

Trong do: M: S6 lugng cS thi dOt bien, N' S6 luong ch the 
xi> ly dat biln. 

K^T QUA VA T H A O LUAN 

Kha nang biln dj cua cay tai sinh tu miu 1̂  d the 
h? MVl 

Sau khi xac dinh duac lieu birc xa tac ddng len 
gia tri LD50 (Lethal dose 50%) ddi vdi mSu la va 
miu cay con chieu biic xa gamma nam trong 
khoang lieu 30 Gy va 40 Gy, Theo broerjes, Van 
Harten (1988) thi gidi han lilu cd th i su dyng d l 
gay tao dot bien la lieu LD50 ± 20% (cd nghia la cd 
the chpn lieu trong khoang gidi han thap han hoac 
cao hern 20% so vdi lieu LD50 dieu dugc), do dd, 
trong thi nghiem nay chiing tdi sii dyng miic lilu 30 
Gy va 40 Gy de chieu mau, cac mau la sau khi 
chieu duac nudi cay tai sinh th^nh cay truc t i lp tr^n 
mdi trudng MT 1; ckz cay con tai sinh dugc chuyen 
vao mdi trudng MT3. Sau dd, cac chdi nggn dugc 
cay vao mdi trudng ra hoa MT4 de xac dinh pho va 
tan sd bien di. Ket qua cho thay, sir xuat hien phd 
bien di rat da dang, d lieu 30 Gy xuat hien 43 ca the 
bien di trong tdng so 6.418 cay tai sinh, tuang tu, 
lieu 40 Gy cd 46 ca the bien di trong tdng sd 6.389 
cay tai sinh (Bang I). Dieu nay cho thay, loai 
Torenia fournieri L kha nhay cam vdi tac nhan 
phdng xa, tan sd xuSt hien bien di d lieu 30 Gy va 
40 Gy ldn lugt la 0,67% va 0,72% (Bang I), Kit 
qua nay cung gan vdi ket qua ciia Dao Thanh Bang 
el al, (2007) khi xii ly Co*̂ " tren cay hoa cue 
{Chrysanthemum sp.) va ket qua ciia Valerie el al. 
(2011) tren cay Torenia hybrid. Ve ca sd ly thuyet, 
lpi th i Idn nhdt kni xii ly biic xa tren mau la va mau 
md seo la khdng can phai phan lap qua nhieu thS he 
nhu mau cay con, vi mau la va mau md seo tai sinh 
true tiep tir mgt te bao, neu nhu te bao tai sinh bi 
tac ddng bdi phdng xa thi se thu dugc dot bien 
thuan ngay d the he MVi ma khdng can phai phan 
lap qua it nhdt din the he MV4 nhu mau cay con 
(Thinh et al, 2000; Wioapom et al, 2011). 

Bdng 1. Anh hudng cua bCrc xa gamma len su xuat hien biln di \thn cac cay tai smh iit mau la nuoi c^y in vitro b thi he MV, 

Cdc ki^u bi^n dj 
Lieu chilu bi>c xa gamma 

MSu sic hoa 

Biln dl cau tnic 

Kfch thudc hoa 

C3y phat sinh c^nh nhinh 

Biln di diep Igc (bach tgng) 

Hinh thai nggn bat thu&ng (cdi cgc, sinh trudng chgm. da th§n) 

D^ng Id (ii Ihufin dai v i Id nhd) 

Tin s6 biln d| (%) 

Ghi chu: S6 lieu dugc ghi nh^n trong tong s6 c i thi 6.418 cay d hlu 30 Gy v i 6 389 ciy a lieu 40 Gy. 
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Kha nang bien di ciia cay con xir ly dot bien duvc 
phan lap den th^ h^ MV4 

Phan Idn bien di mat di sau mgt vai the he nhan 
vd tinh va chi mdt vai bien di cd kha nang di truyen dn 
dinh qua nhieu lan cay chuyen (Broerjes, Van Harten, 
1988). Trong nghien cim nay, cac mau cay con sau 
khi xir ly vdi birc xa gamma dugc phan lap qua bdn 
thi he (tir MV, din MV4) va chuyen vao moi trudng 
ra hoa in vitro de danh gia tac dpng ciia biic xa len qua 
trinh phat sinh hinh thai. Sd lugng ca the bien dj khi 
chieu x^ cay con cao han so vdi cay tai sinh tir chieu 
x^ mau la (tucmg img: lieu 30 Gy c6 58 ca the bien di 
va lieu 40 Gy cd 65 ca the bien di trong tdng sd ca the 
dugc nhan ddng lan lugt la 5,742 cay va 5,652 cay) 
(Bang 2). Hien tugng kham (chii yeu la kham la va 
than), nhung tdn sd rat thap (tan sd kham d ddi MV3 
va MV4 lan lugt la 0,25% va 0,08%). Tan sd xuat hien 

1,05% va d lieu 40 Gy la bien di d lieu 30 Gy 1 
1,15% (Bang 3). 

Blic xa gamma tac dpng rd len su smh tnrdng 
va ra hoa d the he MV4, the hien qua chieu cao cay, 
sd la/cay va chieu dai re co sy khic biet dang ke vl 
phuang dien thdng ke so vdi ddi chting (Bang 3), 
Phd bien dj ve hinh thai la. than, kich thudc, cau 
tnic va mau sac hoa rat phnng phu, nhieu nhat la 
bien di ve mau sac hoa. choi nggn va cau tnic hoa 
cung cd su thay ddi rat khac biet so vdi ddi chiing 
(Bang 2). Kit qua nay chi ra rang, phuang phdp 
phdi hop giua chieu biic xa gamma vdi ky thuat tao 
cym chdi in vitro la hieu qua trong viec phan lap 
vimg dot bien d hoa Torenia va danh gia tan so dot 
bien thdng qua md hinh ra hoa in vitro ciing la mgt 
lgi the rat Idn giiip chpn lgc dot bien nhanh va triet 
de hon. 

Bang 2. Anh hudng ciia bi>c x? gamma len su xuit hi0n biln di cua cay con nuoi cay in vitro d thi he MV4 

Cdc kieu bien dj 
Lilu chilu biFC x? gamma 

Miu sac hoa 
Biln di clu true 
Kich thirdc hoa 
Cdy phat sinh cinh nhanh 
Biln dl di#p lye (bach tang) 
Hinh thil ngon bit thudng (c6i cgc, smh trudng ch|m, da than) 
D n̂g l i (li thuon ddi vd Id nho) 

Ghi chu: So lieu dugc ghi nhgn trong tong s6 c i thi 5.742 cdy d lieu 30 Gy v i 5 652 cdy d lieu 40 Gy. 

Bing 3. Anh hudng cua birc xa gamma len su smh trudng, phat tnen va tin s6 biln di cCia cay con in vitro a the he MVi 

LIsu gamma 

DC (0 Gy) 

30 Gy 

40 Gy 

S6 la/cdy 

10,50±0,4b 

14,30±0,2a 

15,60±0,4b 

C h i l u cao cay 
(mm) 

94,73±0,8a 

54,26±1,1b 

60,eiD.9b 

So r l / cay 

10,61±1,6a 

8,53+1,56 

8,96+1,3b 

C h i l u ddi r l 
(mm) 

53,67±2,1a 

43,13±2,3b 

40,25±2.1b 

So 1 nu hoa/cay 
' n s 

2,76±0,6 

2.50±0,3 

2,50±0,7 

Tan so bien dj 

(%) 
0,0 

1,01 

1,15 

Ghi Chu: Cac chu cil khic nhau (a. b. c . ) trong cung mgt cot bieu thj su khic bi#tc6 y nghTa thing k6d mire 3$ tin cdy P 
< 0,05 (Duncan's test), cie so sau diu + la do lech chuin cua cac lan lgp; *ns su khdc biet khong c6 y nghTa (non-significant 
difference); so lieu duoc ghi nhdn sau 45 ngiy nudi cly. 

Xie dinh tinh on dinh di t ruyin cua cac the dgt biln 
d t h l h £ M , V , dlnMiV^ 

Sau khi xac djnh dugc nhimg ca the bien dj cd 
hinh dang, cau tnic hoac raau sac hoa khac biet so 
vdi gidng goc, nhirng ca the nay se duac tach ddng, 
raa hda va nhan ddng theo quy trinh tach phan lap 

dot bien va kiem tra tinh dn dinh di truyen ctia cac 
bien di tir the he M|V| d in M1V4 bdng mo hinh ra 
hoa in vitro tren mdi trucmg MT4. Miu sau khi chieu 
xa dugc phan lap bang each tai sinh cay true tiep 
(ddi vdi mau la) va nhan cym chdi tir MV| din the 
he MV4 (ddi vdi mau cay con) nen vi^c tao ra the 
kham la rat it va hau nhu khdng cdn the kham khi 
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phan lap den thi he M1V3. Kit qua ddnh gid cho 
thiy, ddng hoa mau trdng da 6n djnh mdu sdc cd ty le 
phan ly rdt thdp chi khoang 1% d thi he M1V4, trong 
khi do mau hoa 4 moi mau tim xen lan v^ng cd ty le 
phan ly 12,73% cho ra loai hoa cd mdu vdng, mdu 
tim va mau vang nhat. 

Nhu vay, cac the dot biln mang cdc tinh trang ve 
su thay ddi mau sac cdnh hoa, phd dot bien mau sdc 
gdm nhung ddng dot bien mau trdng, mdu trdng phdt 
tim, mau hong nhat, mau vdng nhat, mau vang dam, 
4 mdi mau tim, 4 mdi mau tim xen lan vang cd do dn 
djnh khdc nhau (Hinh 1), Dieu nay cd th i giai thich, 
trong qua trinh phan chia te bdo, co the mdt loat cdc 
dot bien se dugc tao ra hinh thanh phd dot bien khdc 
nhau nhung phu thudc vao vi tri ciia t l bao ddt biln 
va kieh thudc cua md bi dot bien, dot bien kham 

cung cd the xuat hien neu nhu han mpt te bao d md 
sinh dudng xay ra dot biln khac nhau (IAEA, 2004; 
Nguyin Tiln Thinh, Le Van Thiic, 2007), Hoa 4 mdi 
mau tim xen lin vang la loai dot biln kham cd hai 
mdu vdng va tim tren ciing mgt bdng hoa, do dd dl 
xdc djnh dp dn dinh ciia tinh trang can nhan ddng 
den cac the he xa hon. Hoa 4 mdi mau ti'm cd ty le 
phan ly ddi M1V4 la rdt thdp 0,85%, dilu nay cho 
thay ddng hoa 4 mdi mau ti'm cd do dn dinh di truyen 
cao. Nhung ddng cd ty le phan ly cao se dugc tilp 
tyc nghien ctru phdt hien nhung thi dot biln mdi, 
chgn lgc, Idm thuan, danh gia vd nhan ddng dot bien 
trien vgng. Cdn ddi vdi nhung ddng cd dp dn dinh 
cao (tuc ty le phan ly tinh trang thdp) se dugc tilp 
tuc khao nghiem de sdn xuat ddng dot bien uu viet 
phuc vu trong cdng tdc chgn gidng. 

Hinh 1. Pho dot bien ve m i u sac hoa Torenia d t h i he tii" M,V, den M1V4 a. gidng d l i chung, b. hoa dot b i ln 4 moi mau 
tim xen I ln vang (40 Gy a the he M,V. ti> mau cay con), c. hoa dpt b i ln lim nh^t (30 Gy d t h i he M,V, ILT mau la), d. hoa 
dpt bien trang phot tim (30 Gy d the he MiV» ti> mau c i y con), e- hoa dpt b i ln phot h6ng (40 Gy d t h i he M1V1 W m i u cay 
con), f; hoa dpt b i ln t r ing cham_ vang (30 Gy d t h i he MiVj tu' mdu la), g. hoa dgt b i ln t r ing (40 Gy a t h i he MjV. ti> mau 
cay con); h. pho dpt b i l n mau sdc hoa d t h i he M1V1 li> mau c i y con 

Xac djnh tinh dn dinh di truyen cila c i e the dot 
biend-cac till he M1V5 den M,Vs 

Dot biln dan chi xuat hien mgt loai dot biln tren 
mdt bong hoa, ddi vdi mau sdc thi chi cd mpt loai mdu 
sac tren mdt bong hoa, Viec chgn lgc, phan lap nhQng 
thi dot biln dan va dot bien kham trong qudn thi dot 
biln cd vai trd quan trgng trong nghien ciiu chgn tag 
gidng cay cd hoa. Trong nghien ciiu nay, chung tdi d3 
thu dugc 16 thi dot biln cd sy khdc biet vl mdu sdc vd 
cdu triic so vdi gidng gdc, cac the dot bien nay da 
dugc ky hieu ddng vd xdc djnh tinh dn djnh di truyin. 
Tuy nhien, moi mdt the dot bien thi su dn dinh tinh 
trang qua cac thi he nhan ddng cung rdt khac nhau. 

Trong dd, mdt sd ddng dot bien cd tinh dn djnh cao 
nhu: hoa mdu trang chdm vdng (cd nguon gdc tir chieu 
xa mau la d lieu 30 Gy, dugc k^ hieu Id ddng 
G30TLI), hoa mdu trang (chieu xa cay con d lieu 40 
Gy, ky hieu Id ddng G40TP1), hoa 4 mdi tim (chieu 
xa cay con d lieu 40 Gy, ky hieu la ddng G40TP2) va 
cay cd mdu vang toan than (chieu xa cay con d lieu 40 
Gy, ky hieu la dong G40TP4) deu cd tinh dn djnh di 
truyen qua cac the he phan lap, cdc ddng nay khi phan 
lap den the he M1V7 thi hoan todn khdng cd sir phdn 
ly ve tinh trang, chiing td nhung tinh trang thay ddi 
mau sac hoa cua cac ddng nay cd su dn dinh cao 
(Bdng 4). Do do, cd the ket luan tinh Irang mdu sac 
hoa ciia ba ddng (G40TPI, G40TP2, G30TL1) la 
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nhOng ddng dot bien dn dinh. De kiem chung cho tinh 
on dinh di truyen, chting tdi lay cac mau la tir bon 
ddng dot bien tren cay vdo mdi trudng tai sinh cay 
(MTI) nham kiem tra dp dn djnh di truyen ciia bien 
di. Ket qud thu duoc cho thay, cac cay con sau khi tdi 

sinh tir mau la dugc chuyen vao mdi trudng nhan cay 
va cho ra hoa tren mdi trudng MT4, tdt cd hoa hinh 
thdnh deu cd do dn djnh di truyin gidng nhu ddng dot 
bien ban dau. Dieu nay khang djnh cac ddng dgt biln 
ndy dn dinh myet ddi (Bang 4, Hinh 2a). 

Bang 4. Ty Ig phdn ly kilu hinh ciia cac dong dpt bien d the he MiVs den M,Va 

Mau sic va cau true hoa 
T:̂  If phan ly Ty I? phan ly Ty le ph^n ly Ty le phan ly 
th i h^ M,V, the he M,V< the h^ M,VT th i h^ M,V, (%) (%) (%) (%) 

DC 

G40TP1 

G40TP2 

G30TP3 

G40TP4 

G30TL1 

G30TL2 

G30TL3 

Hoa 3 mdi mau tim (ddi chung) 

Hoa m i u trdng 

Hoa 4 moi mdu tim 

Hoa 4 mfii mau tim xen ldn 

Cdy m i u v i n g t o i n than 

Hoa m i u trang cham vang 

Hoa mau tim nhgt 

Hoa c6 nhj t i ch rdi 

v i n g 

0 

0 

0,47 

10,25 

1,9 

0,50 

12,60 

50,60 

0 

0 

0.20 

7.69 

0.5 

0.35 

5,20 

35,32 

0 

0 

0 

5,20 

0 

0 

3,47 

25,09 

0 

0 

0 

3,06 

0 

0 

2,00 

13,51 

Hinh 2. Ddng Torenia dpt biln tr6ng d dilu kien ex vitro, a; hoa ddi chiing vd cac ddng dgt biln thuin, b: cdy con gilng doi 
chiing, c: ciy con ddng G40TP1; d: sd lu-gng ny hoa hmh thinh cua ddng G40TP2; e; dong G30TL1 nd hoa, f, c^n canh 
miu sic hoa cua ddng G30TL1. 

Nhu vay, tir gidng gdc la 3 mdi mdu tim khi bj tdc nhat dan vd ingt so cd the cd hoa hodn todn 4 mdi mdu 
dpng bdi tia gamma thi phd mau tim cd khuynh hudng trdng. E)dt biin vl s6 lugng cdnh hoa d lodi Torenia ndy 
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xuat hien rat thap, chiing td hoa Torenia cd dd dn djnh 
cao ve sd lugng canh hoa, dilu nay cd thi thay ngodi tu 
nhien hoa Toretiia cd rat nhieu mau sac nhung sd lugng 
canh hoa thudng khdng bj thay ddi, chi mgt sd it cd su 
thay doi ve cau tnic nhi hoa va kich thudc canh hoa. 

Kiem tra su* dn dinh di truyen ciia cac ddng d$t 
bien or dieu kien in vitro \k ex vitro 

Tdng sd 500 cay ciia ba ddng (G40TP1, 
G40TP2, G30TL1) dugc dua ra vudn uam d l trdng 
khdo nghiem nham danh gid va so sanh miic dg dn 
djnh di truyen gitra nhirng cay nudi cay trong di lu 
kien in viirg va nudi trdng d dieu kien ex vitro, cac 
cay dugc trdng tren gid the dat miin trong cdc chau 
nhga, che dg tudi 2 lan/ngay vao luc sang sdm va 
chieu mat, tudi dung djch dinh dudng (WMS) mdi 
tuan/Ian. Sd lieu thu dugc d bang 5 cho thay, giiia 
cdc ddng cd ty le sdng sdt khdng chenh lech nhiSu 
so vdi gidng ddi chirng, bd re phat trien manh, cay 
xanh tdt, sinh trudng, phat tnen ddng deu va it bj 
ndm benh. Chi tieu ve chieu cao cay giira cac ddng 
trong cd haj deu kien khdng cd su chenh lech ddng 
ke, chi rieng ddng G40TP2 cd chieu cao thap hem 
so vdi cdc ddng cdn lai (in vitro: 6,47 cm va ex 
vitro: 9,50 cm). Ben canh dd, chieu ddi ddt than cua 
ddng G40TP2 cung ngan hem so vdi gidng ddi 
chiing va ddng G40TPI va G30TL1 (Bdng 5). 

Rieng ddi vdi ddng G40TP1 cd mdt su khac biet rat 
rd ve cau tnic Id, d ddng nay la thuon dai va vien la 
cd hinh rang cua rat rd, dudng kinh la ciing nhd hon 
so vdi gidng gdc (in vitro: 8,35 mm so vdi 13,50 
mm; ex vitro: 11,33 mm so vdi 15,26 mm). Ngoai 
ra, chi tieu ve sd ny hoa/cay d ddng G40TP2 cao 
hem so vdi gidng gdc (in vitro: 3,30 nu/cay vd ex 
vitro: 4,29 ny/cay). 

Trong hai dieu kien in vitro vd ex vitro thi kich 
thudc hoa khdng cd su khdc biet ddng ke ve phuong 
dien thdng ke hgc. Xet ve ty le phan ly mau sdc hoa 
cho thay miic do thuan cua cac ddng dot bien la 
tuong ddi dn dinh va khdng cd su phan ly ve mau 
sac rd ret, rieng ddng G30TLI trong dieu kien in 
vitro khdng cd su phan ly mau sac hoa nhung khi 
trdng ngoai vudn uam thi su phan ly xuat hien vdi ty 
le rat thap va khdng dang ke (0,15%), dieu nay cd 
the la do d ngoai vudn uam cay chju tdc dpng ciia 
nhirng yeu td bat lgi tir mdi trudng, cimg vdi dieu 
kien ngoai vudn uom khong dam bao tieu chuan ky 
thuat nen phan nao cung anh hudng. Nhu vay, xet 
tdng the cac chi tieu sinh trudng, phat trien ciia cdc 
ddng dot bien thi cdc ddng nay cd do dn dinh cao. 
Ket qua ndy minh chiing rang, sir dung ky thuat nhan 
giong in vitro va ra hoa in vilrg ap dung trong chpn 
lgc dot bien hoa Torenia Id thuc sir hieu qua. 

Bang 5. Ddc dilm hinh thai cua cdc dong ddt biln vd giong doi chirng d dieu kien in vitro va ex vitro. 

Ma so dong dgt b i l n 

C i e ch i t ieu Iheo doi DK 

Tf le song sdt (%) 

Chi lu cao cdy (cm) 

S l rl/cdy 

Dudng kinh Id (mm) 

Chieu d i i l i (mm) 

Chieu ddi ddt t h i n (mm) 

S6 nu hoa/cdy 

KIch thudc hoa (mm) 

Ty l | phdn ly mau hoa (%) 

In vitro 

Ex vitro 

In vitro 
Ex vitro 
In vitro 
Ex vitro 
In vitro 
Ex vitro 
In vitro 
Ex vitro 
In vitro 
Ex Vitro 
In vitro 
Ex vitro 
In vitro 
Ex vitro 
In vitro 
Ex vitro 

DC 

100±0,0 

87,47±1,5a 

8,92±1,3a 
12,35+1,9a 
ie,67±0,7' '" 
14,25+1,6a 
13,50±0,6a 
15,26±0,7a 
24,59±1,4b 
26,19±1,7b 
10,07±0,2a 
14,58±0,7 
2,76±0,4b 
3,48±0,3b 
ig.soio.s'"' 
20,15±0,6''"' 
KPL 
KPL 

G40TP1 

100±0,0 

86,41±2,1a 

8,73±l,5a 
11.98±2,3a 
17,23±1,2'" 
11,79±1,8b 
8,35+0,8a 
11,33±1,4c 
27,41 ±1,3a 
27,89±1,3a 
11,30±0.5a 
16,29±0,5 
2,50±0,1 
3,65+0,66 
20,03±0,5''= 
20,46±0,7" 
KPL 
KPL 

G40TP2 

100+0,0 

85,31±1,8a 

6.47+1,3b 
9.50±2,1b 
19,1110,9"' 
13,08±2,1a 
12.07±0,5b 
14,09±0,9b 
23,15±1,5b 
24,30±1,5c 
5.49+0.1 b 
7,34±D,9c 
3,30±0,1a 
4,29±0.8a 
19,69±0,5" 
21,0510,7"' 
KPL 
KPL 

G30TL1 

100+0,0 

81,15±l,3b 

8,65+1,8a 
12,49±1,6a 
18,35+1,2" 
12,73±1,5b 
13.75+0,6a 
15,35±0,9a 
25,33±1,8b 
26,83+1,36 
10,33±0,6a 
14,87±0,7b 
2,65±0,4b 
3,19±0,8bc 
19,80+0,7" 
21,11±0,5" 
KPL 
0,15 

Ghi chu: Cie chiJ cii (a, b, c ) khic nhau trong ciing mdt ddng bieu th| su khdc biet cd y nghTa thong kS d mire dp tin cay P < 0.05 
(Duncan's test; cdc so sau diu + l i dd l§ch chuin cOa cie Iln l|p, OC; gilng doi chipng, DK: dilu kien; KPL' khdng phan ly, G40TP1 
ddt biln hoa mau trang; G40TP2, dOt biln hoa 4 mdi tim; G30TL1: dpt biln hoa trdng chim ving, *ns; su khac bl#t khdng cd f nghTa 
(non-significant differwice), S6 Beu ghi nhgn sau 45 ngiy nudi trdng. 
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KET LUAN 

Tren eg sd thuc nghiem da xac djnh dugc gia hi 
LD50 tdc dgng len hai loai mau la va mdu cay con 
ddi vdi birc xa gamma ngudn Co^" nam trong khodng 
30 - 40 Gy la thich hgp cho qua trinh chpn lgc dot 
biln lodi Torenia fournieri L. Tdng sd ca the bien di 
xudt hien khi chilu xa mdu la Id 43 ca the (d lilu 30 
Gy) va 46 ca thi (d lilu 40 Gy); tan sd xudt hien biln 
di d thi hS MV| tucmg iing vdi lieu 30 Gy (0,67%) 
va 40 Gy (0,72%). Tdng sd ca thi biln dj xudt hidn 
khi chilu xa mau cay conld 58 ca thi ( 30py) va 65 
cd th i (40 Gy); tan sd xudt hien bien di doi vdi mau 
cay con d lilu 30 Cy (1,05%) vd 40 Gy (1,15%); tdn 
sd kham d ddi MV3 vd MV4 ldn lucrt la 0,25%o va 
0,08%.. Cd 16 thi dot biln mang cac tinh tr^ng vl su 
thay ddi mau sdc canh hoa gdm nhirng ddng dot bien 
mau trdng, mau trang phdt tim, mdu hdng nhat, mau 
vang nhat, mdu vdng dam, hoa cd 4 mdi mau tim, 4 
mdi mau tim xen Idn vang cd do dn dinh dî  truyen 
khac nhau va dang tilp tyc xac dinh dot biln tiem 
nang, Trong do, su dn dmh di truyen ciia 3 ddng 
(G40TPI, G40TP2, G30TLI) qua cac thi he in vitro 
va nudi trdng ex vitro so vdi gidng gdc cd tinh dn 
dinh di truyin cao. Cac ddng dot bien trien vgng 
G40TPI, G40TP2, G30TL1 hgi dii dilu kien d l phat 
tnen thdnh giong 

Ldi cam cm: Nhdm tdc gid xin chdn thdnh cdm cm 
Viin Nghien cuu Hat nhdn da hd tra kinh phi lir de 
tdi cdp ca sd (2012 - 2013) di thycc hiin di tdi 
nghiin cim ndy. 
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APPLICATION O F IN VITRO FLOWERING TECHNIQUE F OR EVALUATING O F 
MUTATION CAPACITY AND SELECTING FLOWER COLOUR O F TORENIA FOURNIERI 
L. F O L L O W I N G IRRADIATION 

Le Van Thuc', Le Thi Bich Thy', Le Thi Thuy Linh', Hoang Hung Tien', Dang Thi Dien', Han Huynh 
Dien', Duong Tan Nhut^'* 

'Nuclear Research Institute, Vietnam Atomic Energy Institute 
^Tay Nguyen Institute for Scientific Research, Vielnam Academy ofScience and Technology 

SUMMARY 

Gamma irradiation technique combined with tissue culture and in vitro flowering was applied in this 
study. The results showed that tne frequences of vanation in plant regeneration from irradiated leaf samples 
were: 0.67% (with 30 Gy dose) and 0,72% (with 40 Gy dose) in MV| generation; the frequences of variation in 
irradiated plantlet samples were: 1.05% (with 30 Gy dose) and 1.15% (with 40 Gy dose) in MV4 generation, 
the frequences of mosaic were 0.25% and 0.08% in MV3 and MV4 generation, respectively. A total of 16 
mutants were selected based on phenotypic variations going through screening processes of tissue culture and 
in vitro flowering. Three promising mutant lines (G40TP1, G40TP2, G30TL1) presented a high genetic 
stability through generations cultivated in both in vitro and ex vilro conditions when being compared with the 
controls. These mutant lines G40TP!, G40TP2, G30TL1 had a high potential to become new cuhivars. This 
paper showed that the application of/« vitro flowering technique for mutation breeding of Torenia (Torema 
fournieri L,) is a significant complementary and effective model for selecting mutants produced by irradiation. 

Keywords: Mutation, gamma, in vilro flowering, fi-equency variation, Torenia fournieri L 
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