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T6MTAT 
Cay bach dan lai UP (B. urophyUa x E. pellita) cbuyen gen EcHBlva ĉ y doi chiing co su khac biet ro xtt ve 
mpt so d|c di^m hinh thai, cu the b kich thuoc than va la trong ca 2 gian doan nuoi cay in vitro va cay con 3 
thang tuoi. Cac dong bach dan lai UP cbuyen gen EcHBI duoc nuoi cay trong cung di^u Iden ebo ty 1̂  cao 
bon v^ sd long trung binh, chieu dai long, cbi^u cao choi, cbieu dai la, cbieu rong la, cbi sd la so vdi ciky ddi 
chiing Cling dong. O giai doan cay con 3 thang tuoi thi sir khac bift dugc th^ hi§n ro bon ca v^ cbi ti^u 
chi^u cao cay va hinh thai la: cay chuyen gen co cbieu cao va kich tbuoc la Ion bon ro ret so voi cac d6ng 
ddi chiing. Su boat dong cua gen EcHBI trong cay co the la nguyen nban ciia viec tang truong vk chi^u cao 
va kich thuoc la so voi cay ddi chiing trong ciing mpt dieu kien moi truong nuoi duong. 
Ti kh6a: Bacb dan lai UP, chuyen gen. gen EcHBI, hinb thii, in vitro. 

I.BdTVANDE 

Trong nhimg nam gan day, cong nghe bien d6i 
gen da co nhimg bucrc di quan trong trong qua 
trinh phat trien khoa hoc cong nghe. Bi^n doi gen 
thudng diroc thuc hien voi vi6c phat trien mgt tinh 
trang mong mudn hoac laeu hinh co lpi (El-Banna et 
al.. 2010). Gen EcHBI ma boa nhan to phien ma loai 
II (HD-Zip class II transcription factor) lien quan den 
viec hinh thanh va phat trien soi g6 da duoc phan lap 
tu cac nhom gen nhan td phien ma tren bach dan E. 
camaldulensis. Vai tro ciia gen nay da duoc danh gia 
thong qua viec phan tich bieu hien cua gen. Cac 
nghien cuu cho thay cac dong thuoc la duoc chuyen 
gen EcHBI co chi^u dai spi g6 dai hon 20% va co 
sinh truong ve chi^u cao hon 50% so vol doi chung b 
giai doan 6 thang tu6i (Sonoda etal., 2009). 

Bach dan lai UP la giong lai gitia bach dan 
urophylla va bach dan peUita (E. urophylla xE. 
peUita), la giong cay lam nghifip dang ngay cang 
duQC ua chuong trong trong rimg san xuat b nuoc ta. 
Mpt so dong bach dan lai UP (UP54, UP72, UP97, 
UP99...) do Vien Nghifin cuu Giong va Cong nghe 
sinh hpc Lam nghiep chon tao co nang suat cao va da 
duoc cong nhan la giong tien bo khoa hpc ky thuat 
(Ha Huy Thinh va cpng su, 2015). Cac dong nay da 

dupc nghien cuu chuyen gen EcHBI thanh cong tai 
Bp mon Suih hoc Phan tu - Vifin Nghien cuu Gidng 
va Cong nghe sinh hpc Lam nghifip (Tran Thi Thu 
Ha va c6ng su, 2019) nham tao dupc cac gidng bach 
dan chuyen gen moi vua c6 sinh tnrong nhanh lai co 
chi^u dai spi g6 de phuc vu cho trdng rimg gd Ion. 

Cac nghien cuu trudc day cho thay, su bieu bi^n 
ciia cac gen dich da duoc chuyen thanh cong vao cay 
cd anh hirang ro rfit den hinh thai va qua trinh trao 
ddi chat a cay chuyen gen, vi du gen RGTl lam t ^ g 
ham lugng Ugnm va anh hudng den su ra hoa som 
trong cay thudc la chuyen gen (Wang et al, 2012), 
bay gen PtNDPK2\ani tang sinh tnrong va kha nSng 
chdng chiu b Duong (Populus trichocarpi)vb\ mpt sd 
dieu kifin moi trudng khac nghiet (Zhang et al., 
2017). Trong khi gen PtiEXPA3va PnEXPA3cb anh 
hudng ro rang den qua trinh sinh tdng hgp hormone 
sinh trudng cung nhu kich thudc la b Duong tremula 
(P. tremula) (Kuluev etal., 2017). Tuy nhien, su boat 
dong qua miic (over - expression) cung gay nen cac 
hifin tugng bien dang d cay chuyen gen ngay tu giai 
doan nudi cay In vitro den giai doan vuon uom: nhu 
la kem phat hien, ham lupng Ugnin thap b Duong. 
Do dd, lam cho cay chuyen gen thieu siic sdng va cd 
hinh dang than kem hon so vdi cay ddi chiing (Ye et 
al., 2020). 

Trong khudn khd bai bao nay da lien hanh so 
sanh mot sd dac diem ve hinh thai cua cay bach dan 
lai UP da dugc chuyen gen EcHBI thanh cdng vdi 
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cac cay ddi chimg d^ danh gia nhiing thay ddi v4 
hinh thai b cay chuyin gen, ciing nhu budc d^u theo 
doi su boat dpng cua gen EcHBI trong c^y chuyen 
gen d ca giai doan nuoi cay in vitro va tai vuon uom. 
De tir dd, xac dinh duoc anh hudng cua ho^t dpng 
cua gen EcHBI den qua trinh phat trien ciia cay 
chuyen gen lam co sd khoa hgc cho cac nghifin ciiu 
tiep theo. 

2. VAT m VA PHUDNG PHAP NGHIBV CUU 

2.1. V?t li6u nghien oiu 

Vat lieu duoc su dung trong nghien cihi nay la 2 
ddng bach dan lai UP chuyen gen (UP72CG, 
UP99CG) da dugc kiem tra biing phirong phap PCR 
de kh4ng dinh su cd mat cua gen EcHBI vdi cac cap 
moi dac hieu va 2 ddng ddi chung (cac ddng UP72, 
UP99) d giai doan nudi cay in vitro va giai doan vudn 
uom. 

2.2. Phuong phip nghifen cuu 

De danh gia su hoat dgng dn dinh va vai trd cua 
gen EcHBI, ciy bach dan lai UP dugc chuyen gen 
tang chi^u dai spi gd EcHBI sfi kidm tra thong qua 
phuong phap phan tich hinh thai va phan tich chifiu 
dai spi gd. Ddi vdi nghien cuu nay, da danh gia su sai 
khac vd hinh thai cua cay bach dan khdng chuyen 
gen (dac didm than, chdi, la) ciia cac ddng UP72 va 
UP99 (gpi la cay ddi chiing) vdi hinh thai ciia cac cay 
chuydn gen tir chinh cac ddng nay (cac ddng chuyen 
gen UP72CG va UP99CG - gpi la cay chuyen gen) d 
ca 2 giai doan la In vitio va cay con 1 thang tudi. 

2.2.1. Binh gia cac chl tieu hinh thii & dieu kien 
in vitro 

Cac ddng Bach dan lai UP da duoc chuyen gen 
va ddng ddi chting sau cay nhan chdi dupc nuoi 
trong cung mot dieu kien moi trudng MS + 0,5 mg/l 
BAP + 0,25 mg/l NAA + 30 g/1 sucrose + 15 mg/l 
Riboflavin + 6,5 g/1 agar, sau 3 tuan nuoi cay d nhiet 
dp 25''C ± 2°C (1 tuan tdi hoan toan - 2 tuan chieu 
sang vdi cudng dd chieu sang 2.500 lux, thdi gian 
chidu sang 8 gid/ngay) dupc sii dung lam vat lieu so 
sanh ve hinh thai. 

Cac chi tifiu do dem nhu sau: Mau sac than, mau 
sac la, sd Idng/chdi, chieu dai cac long (don vi do 
cm), tdng sd mlu do dem sd lieu vd chdi: 90 mau 
chdi/ddng, sd mau do kich thuoc la: 2 la/chdi x 90 
chdi = 180 la/ddng, chieu dai va chieu rong cac la thii 
3-4 tinh tii phan dinh chdi (Mui ten • hinh 1) ^ o n vi 
do-mm). 

Hinh 1. Vl tri cAcli duoc chgn d^ dinh gid hinh thdi 
vAkichfliirdc 

2.2.2. So sanh khi nang smh tiirong vi hmh tiiai 
cua ciy chuyen gen giai doan vuon uom 

Cac chdi bach dan lai chuydn gen va ddi chiing 
thu dugc sau qua trinh nhSn chdi, dii tifiu c h u ^ dl 
cay ra rd dupc chgn lgc, tach khdi cum chdi v^ dupc 
cat tag chdi vdi chieu dai ddng dfiu 2,5cm roi ciiy v^o 
moi trudng ra rfi. Sau 7-10 ngay, cac chdi da ra rfi 
dupc huan luyen 7 - 10 ngay trong nha ludi cd mai 
che. 

Sau thdi gian huan luyen, cac chdi ra rfi duprc cay 
vao ludng cat. Sau 2 tuan, cay ra rfi dupc cay chuydn 
vao bau cd thanh phan ruot bau la 70% dsit ddi, 20% xo 
dira va 10% phan vi sinh. Cay con bach dan lai sau khi 
cay bau dat dupc cham sdc trong didu kien virdn 
uom. Cac cay Bach dan chuydn gen b giai dogn vudn 
uom tiep tuc dugc danh gia, kiem tra su cd mat ciia 
gen EcHBI bang phirong phap PCR vdi cac cap mdi 
dac hifiu trudc khi tifin hanh do dem sd lieu. 

Tidn hanh thu thap sd hfiu va danh gia su sai 
khac giiia cay chuyen gen va cay ddi chiing cay 
thong qua cac chi tieu ve chifiu cao cay va hinh thii 
la (hinh dang, mau sdc va kich thudc la) d cac thai 
diem 1 thang, 2 thang va 3 thang sau khi cjky vao 
bau. 

La dupc chon de do kich thudc van la cac la b vi 
tri thli 3-4 tinh tir nggn cua cay d giai doan 3 th^g 
tuoi. Tdng sd la do dem la 180 man la/ddng (2 
la/cay). 

Chifiu cao duoc do bang thudc ke ly. 

Cac chi tifiu kich thudc la duoc xac dinh bang 
thudc kep. 

Chi sd kich thuoc la 0) dupc xac dmh theo cong 
thiifc: 
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Chieu rpng la 

Chieu dai la 

2.2.3. Phuongphip thu thip vixulysdhSu 

Sd heu dugc thu th|ip b&ng phuong phap theo 
doi, quan sat, ddm true tidp tren tung cong thiic thi 
nghidm vdi 30 m&u/lan lap va thuc hifin 3 lan lap cho 
timg ddng. 

Sd Ueu duoc xu ly theo phuong phap phan tich 
thdng kfi toan hgc. 

- Trung binh mlu: 

- Phuong sai: Ŝ = ')' 
Qua trinh xtr ly sd lieu dupc thuc hifin tren may 

tinh vdi ling dung Data Analysis cua chuong trinh 
Excel. Dung ham thdng ke ANOVA de phan tich 
phuong sai mdt nhan td vdi cac Ian lap, trong dd gia 
tri P-valuedugc sir dung dd Idem dinh gia thuyet Hg 

BJing 1. So sAnh hinh th^ than giOa cAy 

(giiia cac ddng Bach dan chuyen gen va ddi chiing la 
khong cd su sai khac d gia tri trung binh cua cac chi 
tifiu theo doi). Neu P-value <0,001 thi gia thuyet HO 
hi bac bd (vdi miic dp sai khac 99,9%). ngugc lai gia 
thuyet dugc chap nhan neu P-value>0,001. 

8 . K ^ QUA NGHBU CUU VA IHAO LUAN 

3.1. So sdnh hinh Ihai cdy chuydn gen vd cay ddi 
chiing a giai do?in in vitro 

Trong giai doan nuoi cay In vitro, qua trinh danh 
gia cac chi tifiu mau sdc than, la giiia cay chuydn gen 
va cay ddi chiing la khong cd su khac biet. Nhimg 
cac chi tifiu ve hinh-thai va chat lupng chdi (sd Idng 
trung binh, chidu dai long va chidu cao chdOd cay 
chuydn gen cd su khac bifit r6 rfit so vdi cay ddi 
chiing d ca 2 ddng nghifin cuu (P-value <0.001 va F 
tinh> Fcrit) (Bang 1, Hinh 2). Tuy nhifin, giira cac 
ddng chuydn gen lai khong cd sir sai khac vd cac chi 
sd danh gia nay (P-value>0,001). 

chuydn gen vd cAy ddi chiing c(mg ddng 

D6ng 

UF72 
UP72CG 
UP99 
UP99CG 
P-value 

Tong s6 
mhi 

90 
90 
90 
90 

Cac chi tiSu hinh thai than 
So long trung binh 

(so long/than) 
3,38±0,06 
3,71+0,03 
3,23±0,05 
3,65±0,06 

<0,001 

Chieu dai long 
trung binh (cm) 

0,89±0,05 
1,06±0,04 
0,85±0,06 
1,03±0,11 

<0,001 

Chi^u cao choi 
(cm) 

2,84±0,02 
3,18±0,04 
2,92+0,07 
3,12+0,03 

<0,001 

BSng 2, So s^nh hinh t h ^ Id giua ciy chuydn gen vk 
c&y d^i chung 

UP72 
UP72CG 
UP99 

UP99CG 
P-value 

Tong 
so 

mSu 

180 
180 
180 
180 

Cac chi tieu hinh thai la 

Chi4u 
dai la 
(mm) 

6,3+0,6 
9,9±0,2 

6,8±0,1 
9,7+0,2 

<0,001 

Chi^u 
r6ng la 
(mm) 

3,2+0,1 
5,1+0,1 

3,5±0,1 
4,9±0,2 

<0,001 

Chi so 
la 

0,51 
0,52 
0,51 
0,51 

>0,001 

Do su khac bifit vd ca chi tieu sd ldng trung binh 
vd chidu dai long trung binh nen cd thd dd dang thay 
rdng chieu cao chdi cua cay chuyen gen va cay ddi 
chiing cd su khac bifit ro ret. Chidu cao chdi trung 
binh b cay chuydn gen dat bi 3,12 den 3,18cm cao 
hon so vdi cdy ddi chiing (chi dat tu 2,84 den 2,92cm) 
(Bang 1). Kdt qua nay cung tuong tu vdi cay Duong 
den (P. nigra) khi cac chdi d cay chuydn gen 

PnEXPAS cd chieu dai ban so vdi cay ddi chiing 
(Kuluev et al., 2013). Tuy nhifin, b mgt nghifin ciiu 
khac, gen Pti-EXPA3va PnEXPA3\a.i khdng lam thay 
ddi ve chidu cao chdi b cay Duong P. tiemular 
chuyen gen khi duoc nuoi cay b mpt dieu kien lanh 
(10"C) (Kuluev et al, 2017). Nhu vay, hinh thai va 
chieu dai chdi trong nuoi cay in vitro khong nhiing 
phu thupc vao ban chat di truyen ma cdn phu thupc 
vao difiu kien moi trudng nuoi cay. 

Khong nhiing khac bifit ro rfit vd cac chl tieu 
hinh thai va chat lupng chdi, cay chuyen gen va cay 
ddi chung cung cd su sai khac ve kich tbuoc ciia Id: 
chieu dai va chieu rpng (P-value <0,001) (Bang 2. 
hinh 2). Kdt qua phan tich cho thay, la d cay chuyen 
gen cd kich thudc Idn hon ca vd chidu rpng va chieu 
dai so vdi la d cay ddi chiing. Kdt qua nay hoan toan 
phii hpp vdi cac nghifin ciiu trudc day tren mdt sd 
loai cay Duong (Kuluev et al., 2017, Zhang et al., 
2017) va thudc la (Kuluev etal., 2012) khi cac tdc gia 
khdng dinh cac gen dupc chuydn vao cay cd anh 
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hudng ro ret den kich thudc ciia la ngoai trir m6t sd 
trudng hgp dugc nuoi cay tren mdi tnrdng dac biet 
(Kuluev etal, 2013; Kuluev etal, 2017). Tuy nhien, 
giiia cdy chuyen gen vd cdy ddi chiing lai kh6ng cd 
su sai khac vd chi sd la khi ma ca 2 ddi tuong tren 
deu cd gid tri chl sold xap xi 0,51 (Bdng 2). 

Giua cdc dong chuydn gen UP7L'L G va UP99CG 
khong CO su sai khde ro rfit ve cac chi tieu hinh thdi 
vd kich thudc Id nghifin cuu (P-value >0,001). Nhu 
vdy. cd thd nhdn dinh gen EcHBI khong chi cd tdc 
dung trong vific tdc dgng den chi tifiu chieu dai than 
md dnhhudng ddn chieu ddi va rong cua Id ciia cdy 
Bach ddn lai chuyen gen trong giai doan in vitro. 

r ( 
DC CG 

Hinh 2. Sî  sai khde vd hinh thdi thdn vd Id cua ddng b ^ h ddn chuy&i gen (CG) vd ddi chiing ^ Q 
thang tudi, cac ddng cay chuyen gen cd sir phat trien 
manh vd chieu cao va vugt hon bin so vdi cdc cay ddi 
chiing (P-value <0.001). Liic ndy chidu cao cdy 
chuyen gen dat trung binh 6,4cm gap 1,3 Ian so vdi 
chidu cao cua cdy ddi chiing (x^p xi 5cm). Ddn giai 
doan 3 thdng tudi cdc ddng bach ddn chuyen gen vdn 
cd sinh trudng ve chieu cao hon hdn so vdi cdy ddi 
chiing trong cimg 1 dieu kifin mdi tnrdng (Bang 3). 
Bdng 3. Ddnh gid sinh tmong vd chidu cao ciJia c ^ con 

ngodivu6nuomsaul,2vd3flidng 

Hinh 3. Binh nhdn chdi ddng Bach ddn lai chuydn 
gen (CG) vd ddi chiing ff)C) 

3.2. So sdnh hinh thdi cay chuydn gen va cdy ddi 
chiing giai d o ^ vudn ucrm 

Chdi Bach dan sau khi ra rd, dupc huan luyfin 
cho quen vdi didu kifin tu nhifin rdi dupc cay vdo 
bau dat va duoc theo doi, danh gia cac chl tieu ve 
hinh thai la vd chidu cao cay sau 1 thdng, 2 thdng vd 
3 thang tudi. Ket qua ve danh gid sinh trudng dugfc 
trinh bay d bang 3. 

Kdt qua phan tich cho thay, d giai doan 1 thdng 
tudi, chieu cao cua cay chuyen gen vd cdy ddi chiing 
ban nhu khong co su khde bifit dang ke do giai d o ^ 
dau cdc cay chu yeu tap trung thich nghi vdi dieu 
kidn tu nhifin ngoai vudn uom (P-value >0,001). Sau 2 

Mau 

UP72 
UP72CG 
UP99 
UP99 CG 
P-value 

Tdng 
so cay 

90 
90 

90 
90 

Chieu cao (cm) 
1 thang 

3,0 

3,1 

3,1 
3,2 

>0,001 

2 thang 
5,1 
6,3 
4,9 
6,5 

<0,001 

3 thang 
16,9 
20,8 
16,4 
20,7 

<0,001 
O ca 3 giai doan do dem, hau nhu khdng c6 sv 

Idiac bifet giiia cac dong chuydn gen la UP72CG va 
UP99CG vd chieu cao cay (P-value >0,001). Didu niy 
chung to, cac dong chuyen gen la l<ha tirong ddng vd 
smh truong cung nhu cac chi beu hinh thai. 

Ddi vdi hinh thai la, dong bach dan lai chuydn 
gen cd dang ban la trdn va cd liich thudc ldn hon rd 
ret so vdi la cua cay ddi chung a gjai doan 2 thing 
tudi (P-value<0,001) (Bang 4, hinh 5). Tuy nhien giiia 
chung lai khdng cd su khac biet vi- chi si, la (P-value 
>0,001). 
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if I 
Hinh 4. Cdy B^h ddn chuydn gen (B) vd cdy ddi 

chiing (^ giai d o ^ 2 thdng tudi 

Bdng 4. Tdng hgp kdt qua do kich thudc Id b giai 
d o ^ 2 thdng tudi 

iwau 

UP72 

UP72CG 

UP99 
UP99CG 

P-value 

Tdng 
sdte 

180 

180 

180 
180 

Chieu 
dai la 
(cm) 

3.2 

5,0 

3,1 
4,8 

<0,001 

Chieu 
rdng la 

(cm) 

1,5 

2,4 
1,5 

2,3 
<0,001 

Chi sd 
la 

0,47 

0,48 
0,48 

0,48 
>0,001 

ddng ddi chiing (P-value >0,001) (Bang 5, Hinh 6), cu 
the nhu sau: 

- Ve chidu ddi Id: gid tri trung binh cua cdc ddng 
chuydn gen dat tir 7,5-7,6 cm, trong khi cdc ddng ddi 
chiing cd gid tri trung binh tu 4,7 - 4,9cm. 

- Ve chidu rdng la, gia tri trung binh cua cdc 
ddng chuydn gen dat trong khoang 3,7 -3,8cm trong 
khi b cdc dong ddi chiing chi dat 2,3 - 2,4 cm. 

Tuy nhien, phdn tich chi tieu chi sd Id cho thay 

tuong tu nhu trong difiu kifin nuoi cay in vitro va giai 

doan 2 thdng tudi, b giai doan 3 thdng tudi, cay 

chuyen gen va cay ddi chiing khdng cd su sai khac ve 

mat thdng ke b chi tieu nay (P-value >0,001) (Bang 5). 

Bang 5. Tdng hpp kdt qua do kich thudc Id a giai 
doan 3 thdng tudi 

Hinh 5. Su khde biet vd hinh thdi vd kich thudc Id cdy 

chuydn gene (CG) vd cdy ddi chting ff)C) b giai doan 

2 thdng tudi 

Ddn giai d o ^ 3 thdng tudi, ket qua phan tich 

thdng kfi cho thay cdc chl tifiu chieu ddi, chieu rpng 

la cua cdc ddng chuydn gen cd su khac bifit so vdi 

Mhx 

UP72 

UP72CG 

UP99 

UP99CG 
P-value 

Tdng 
sola 

180 
180 

180 

180 

Chieu 
dai la 
(cm) 

4,9 
7,6 

4,7 

7,5 
<0,001 

Chieu 
rdng la 

(cm) 

2,4 
3,8 

2,3 

3,7 
<0,001 

Chisd 
la 

0,49 
0,50 

0,49 
0,49 

>0,001 

Ket qua nay cung tuong tu nhu ddi vdi mot sd 
nghien ciiu ve ddnh gia sai khac ve hinh thdi la giira 
cay chuyen gen va cay khong chuydn gen d mgt lodi 
cay mo hinh nhir Arabidopsis thaliana (Lincoln etal., 
1994; Kuluev et al., 2017), thudc Id (Kuluev etal., 
2012) cung nhu tren mpt sd loai cay rung nhu: 
Duong (Kuluve etal, 2017; Zang etal., 2017), bach 
dan (Macrae va Staden, 2000) vd thong P. sylvestris 
(Dubouzet6'/'^.,2013). 

Hinh 6. Si; khde bidt vd hinh thdi vd kich thudc Id 
cdy chuydn gene (CG) vd cdy ddi chiing ff)C) a giai 

doan 3 thdng tudi 
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Tuy vay, do hinh thdi Id Id mgt tinh trang cd tinh 
hien di Ion ca the, thay ddi theo timg ca the trong 
quan thd, nfin chi sd ndy ciing khong dn dinh (Le 
Dinh Kha va cdng su, 2009). Do dd, rat khd ddnh gid 
cay nao thupc nhdm nao, vi vdy can su dung them 
cdc chi tifiu khac dd dira ra kdt ludn chinh xac Id cdy 
thupc nhdm chuyen gen hay khdng chuyen gen. Su 
khac bifit ve hinh thai vd kich thirdc la giiia cay 
chuyen gen vd cay ddi chiing d Bach ddn lai cd the 
do anh hudng cua gen EcHBI la gen hfin quan den 
phdt trien chieu ddi spi gd. Tuy nhien day mdi chi Id 
nhirng quan sat va danh gia budc dau vdi sd luong 
cac ddng chuyen gen cdn ban chd. Do do, dd dua ra 
dupc cac kdt luan chinh xac ban. can tidp tuc theo 
d6i vd ddnh gia cay chuyen gen va ddi chiing khi 
dupc trdng trong dieu kien tu nhien cung nhu tang 
sd lugng cdc ddng chuydn gen trong cdc nghifin ciiu 
tidp theo. 

4 . KET LUAN 

Trong cimg mfit didu kifin nuoi cay, gen EcHBI 
ldm thay ddi mot sd chi tifiu hinh thai cay bach dan 
chuydn gen theo chieu hudng cd Igi. Cay chuyen gen 
EcHBI cay ddi chimg cd su khac bifit ve hinh thai va 
kich thudc thdn, la giai doan m vitro va xuat hifin ro 
hon b giai doan cay con 3 thdng tudi. Ve co ban, cac 
ddng Bach dan lai UP chuyen gen cd chieu ddi chdi 
cao hon va cung cd chieu cao thdn cay b giai doan 3 
thdng tudi tdt hon so vdi cay ddi chiing. La cua cay 
b^ch dan chuydn gen ddi va rong ban so vdi cay ddi 
chiing d ca 2 giai doan nhung chi tifiu chi sd la la 
khdng cd su sai khac ro rang giira cdy chuyen gen va 
cdy ddi chiing. Su cd matvd bidu hifin cua gen EcHBI 
trong cay bach dan lai UP chuyen gen cd the la 
nguyen nhdn chinh ddn den su thay ddi ve kich 
thudc vd hinh thai cua than vd la b cay chuyen gen. 
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MORPHOLOGICAL CHANGES IN TRANSGENIC EUCALYPTUS HYBIRD (E. urophylla xE pellils) 
BY EXPRESSION OF EcHBI GENE 

Nguyen Thi Viet Ha, Ha Thi Huyen Ngoc, Nguyen Thi Huyen, 
Le Thi Thuy, Tran Thi Thu Ha, Tran Due Vuong, Nguyen Due Kien, Le Son 

Summary 
The EcHBI gene was successfully transformed into Eucalyptus hybnd between E. urophylla and E. pellita 

(UP hybrid). Compared to control clones, the transgenic plants have some superior morphology 

characterisbcs, particularly at height and leaf characterisbcs in both in vitio anA nursery stages. The EcHBI 

transformed plants have more average number of internodes, length of interaode, the height of buds, and 

leaf length and width of wide-type plants. At the nursery, the height of u-ansgemc plants was higher, their 

leaf size was also larger than those of control plants. This result showed the EcHBI gene in plants may has 

a greater effect on the growth of height and leaf size of the transgenic plants. 

Keywords: UPtiybrid, transgenic plants, EcHBI gene, morpliology, m vitio. 
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