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NGHIEN ClP’U HE THONG TAI SINH CAY BACH DAN LAI URO
(Eucalyptus urophylla) THONG QUA PHOI SOMA TU CAY TROI
PU'QOC TUYEN CHON PHUC VU CHUYEN GEN

Ngé Thi Minh Duyén, D3 Thi Thu, Trin H6 Quang
Vién Nghién ciu Giong va Cong nghé Sinh hoc Lam nghiép

TOM TAT

Heé thdng tai sinh phoi soma tir cdy trdi dugc tuyén chon cho dong bach dan

lai trdi uro 89 da dugc nghién ctu thanh cong. Nguyén li€u cho nghién cuu

tai sinh dugc ldy tir doan than va 14 ctia chdi in vitro 18 - 22 ngay tudi sau

Tir khéa: Cay bach dan lai ciy chuyén. Ké'tﬂqué nghién ciru cho thiy, ty 1¢ hinh thinh md seo trén moi

: truong MS c6 bo sung 2,4D 4mg/l va BAP 3mg/1 1a 87,9% va 90,5% tuong

tng cho doan than va 1a. Cum mé seo dugc chuyén sang méi truong cam

tng tao phdi c6 ndng ddo BAP 4mg/l va NAA 0,5mg/l. Cum phoéi tiép tuc

dugc chuyén sang moi trudng nay chdi gdbm BAP Img/l va NAA 0,5mg/l

trong 6 tudn. Moi truong nay co ty 1€ chdi 12 53,2% va 62,9% cho doan than

va l4. Céc chdi sau d6 duge cdy chuyén sang mdi trudng tao ré gdm 1/2 MS

bd sung thém IBA 2mg/l va NAA 1mg/l dé tao cay hoan chinh. Mi truong
nay cho ty 1¢ ra ré& cao nhat 1a 78,3%.

uro, nudi cay mo,
phoi soma

Study on regeneration system by somatic embryogenesis of sellected
hybrids of Eucalyptus urophylla tree serving for transgenis works

Regeneration from somatic embryogenesis for selected clone of Eucalyptus
urophylla hybrid have been successfully studied. Materials for regeneration
study were obtained from leaves and stem segments of in - vitro shoot after
subculture of 18 - 22 days. The study results showed that percentages of
callus formation on MS medium supplement with 2.4D 4mg/l and BAP
3mg/l are 87.9% va 90.5 % for stem segments and leaves, respectively.
Callus clusters were transfered to embryonic induction medium with BAP
4mg/l and NAA 0.5 mg/. Embryonic cluster continue to be transfered to
shoot induction medium containing BAP 1mg/l va NAA 0.5mg/l for six
weeks. The medium has shoot induction abilities are 53.3% and 62.9% from
stem segments and leaves (respectively). Shoots were then transfered to
root induction medium (1/2MS + IBA 2mg/l and NAA 1mg/l) to form
complete plant and this medium has highest rooting rate of 78.3%.

Keywords: Eucalyptus
uropylla hybrid, somatic
embryogenesis, tissue
culture
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I. MO PAU

Chuyén gen bach dan da duogc thuc hién tur
nhimg nim 1990 cho nhiéu loai bach dan nhu
E. gunnii, E. globus, E. camaldulensis, E.
nitens vv. (Girijashankar, 2011) va chu yéu
tap trung cho céc tinh trang vé ting sinh khoi,
thay dbi tinh chat gd (thay ddi ham luong
lignin, cellulose), chéng chiu véi cac diéu
ki€n ngoai canh bat loi (han han, lanh nhiém
man) va sau bénh hai.

Nhiéu gen hitu ich d duoc chuyén vao cac
loai bach dan nhu gen chdéng chiu sau in 14
(Cry3A, bar) (Harcourt va dong tic gia,
2000), gen C4H, nptll, uidA (Zenn - Zong
va dong tac gia, 2001) lam giam ham lugng
lignin dugc chuyén vao Bach dan camal.
Gen Ceceropin D lam ting kha ning chdng
chiu v6i vi khuan gdy héo ngon
(Pseudomonas solanacearum) 1én 35% o
Bach dan uro (Shao va d@)ng tac gia, 2002),
gen CodA 1am ting kha ning hép thu lan
trong dat cho cdy Bach dan lai E. grandis x
E. urophylla (Kawazu va ddng tic gia,
2003) vv.

Trong nhiing nim gan day, viéc tao ra cac
gibng méi bang cach lai giéng trong va khac
loai 14 mot hudng di méi co nhiéu trién vong
trong nghién ctru cai thién giéng cay ring va
dd gop phan nang cao ning suat rimg trong.
Thong qua cic chuong trinh lai giéng va chon
gidng, da co nhiéu to hop lai trong va khac
loai gitra Bach dan uro véi cac loai bach dan
khéc dugc danh gid la nhitng dong bach dan
lai c6 sinh truong tdt, vuot troi so voi cac
gidng d6i ching va cac gidng san xuét dai tra
(Ha Huy Thinh va dong tac gia, 2011).

Cung voi cac giéng lai khac loai, nhiéu gidng
lai trong loai c6 wu thé lai vuot trdi hon so véi
gibng bd me. O Bach dan lai UU, khao
nghiém sau 2 tudi cho thay mét s6 to hop lai

trong loai UU c¢o6 sinh truong vuot troi nhu
dong UU89, UU28, UU78 cb6 sinh truong
nhanh hon 13 rét so voi cac gibng ddi chimg
Usx (Ha Huy Thinh va ddng tac gia, 2011).

Trong nghién cuu ndy, ching t6i st dung
dong bach dan lai c6 trién vong UU89 lam dbi
tuong nghién ctru dé chuyén gen ting chiéu
dai soi g EcHB1. Dé chuyén duoc gen dich
vao doi tuong nghién cuu, viéc xay dung
duoc hé thong tai sinh in - vitro cho ciy bach
dan la rét quan trong, dac biét la vi¢c tai sinh
tu nguén vat liéu léy tur cay tréi da dugc chon
loc ngoai thyc dia, khong phai tai sinh tir than
mam. Trong bai bao ndy, chung t6i trinh bay
két qua tai sinh cdy bach dan lai uro thong qua
phoi soma tur cdy trdi lam nguyén li€u cho
nghién ctru chuyén gen.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Nguyén liéu 1a cac doan than duoc lay tir cay
tr6i dong UUS9 tai Cam Quy thudc Trung tim
Nghién cttu Thyc nghiém Ba Vi thudc Vién
Nghién ctu Giéng va Coéng nghé sinh hoc
Lam nghiép - Vién Khoa hoc Lam nghiép
Viét Nam.

Cac doan than duoc rira sach béng nudc
sach, tiép tuc duoc rira béng xa phong, sau
d6 dugc sat khuan bang con 70% trong 2
phut, cudi cung dugce khir tring bang HgCl,
0,05% trong 5 phut va rira sach bang nudc
cit vo trung 5 lan. Cac doan than di khu
tring dugc cdy trén moi truong MS c6 bd
sung thém 3% duong sacarose. Cac choi méi
dugc hinh thanh sau 2 - 3 tudn nudi cay, khi
cac chdi dat chiéu cao 0,5 - lem duge cét va
cdy chuyén sang méi trudong MS bd sung
thém 3% duong sacarose, 0,5mg/l BAP va
0,3mg/l IBA dé nhan nhanh chdi lam vat liéu
cho céac thi nghiém tai sinh qua than va la.
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2.2. Nghién ciru méi trwong cdm ng tao
mo seo

Céac chdi sau cdy chuyén 18 - 22 ngay duoc
cit than va 14 thanh nhitng doan nhé khoang
0,5cm, céy trén moi truong tao mod seo, nudi
cdy trong tdi 3 tudn, sau d6 chuyén ra diéu
kién chiéu sang 16 h/ngay. Thanh phan méi
truong thi nghiém C1, C2, C3, C4 la MS +
2,4D (tir 1 dén 4mg/l) va C5, C6, C7 va C8 la
MS + 2,4D (tir 1 dén 4mg/l) + BAP 3mg/l.
Déi chung 1a BC.

2.3. Nghién citu moi trwong cam wng tao
phoéi soma

Céc cum md seo duoc ciy chuyén sang moi
truong thi nghiém, ky hi¢u 1a E1 - E4: MS +
BAP (2, 4, 6, 8mg/l) + NAA (0,5mg/l) dé cam
(g tao phdi soma. Dbi ching 1a BC.

2.4. Nghién ctru méi truwong kich thich phoi
soma nay chdi

Cum phoi soma dugc chuyén sang méi trudng
kich thich nay chdi thi nghiém, ky hi¢u 1a G1
- G4 1a MS + BAP (tir 0,5 dén 2mg/l) + NAA
(0,5mg/1). Péi ching 1a BC.

2.5. Nghién ctru mdi truong tao ré va huin
luyén ciy con

Cac chdi dat chiéu cao tir 2 - 3cm duge céy
chuyén sang méi trudng tao ré trong 4 tuan.
Cay con c6 r& hoan chinh dugc chuyén ra
nha ludi huan luyén véi diéu kién bén ngoai.
Cay con dugc cdy trén gia thé cat trong vong

2 tuan dé cay cimg cap, sau d6 chuyén vao
bau dat, toan bo thoi gian nay duogc giit trong
diéu kién 4nh sang tan xa. Thanh phan méi
truong thi nghiém R1 - R4 1a 1/2MS + IBA
(tir 0,5 dén 2mg/1) + NAA (0,5mg/1); R5 - R8
1a 1/2MS + IBA (tir 0,5 dén 2mg/l) + ABT
(0,5mg/l); R9 la 1/2MS + IBA (2mg/l) +
NAA (Img/l); R10 1a 1/2MS + IBA (2mg/l)
+ ABT (Img/l).

Céac mdi trudng nudi cdy invitro 1a méi trudng
MS, bd sung thém duong 30g/1, gerilte
2,2g/1 va cic chat diéu hoa sinh truong khac,
pH = 5,8. Moéi truong dugc vd trung &
121°C, 1,1 atm trong thoi gian 20 phtt. Mau
vat dugc nudi cdy ¢ nhiét d6 25 - 28°C, ngoai
trir giai doan dau cta cam ung tao mo s¢o, cac
giai doan tiép theo duoc nudi cdy véi cudng
d6 anh sang 2000lux, thoi gian chiéu sang 16
gio/ngay.

S6 liéu duoc phan tich va so sanh sai khac
gitra cac cong thtc thi nghiém theo chuong
trinh thong ké GraphPad Prism 4.

III. KET QUA VA THAO LUAN

3.1. Tao mo seo tir than va la

Ouyang va dong tac gia (2012) da phdi hop
24D (4,5uM = Img/l) va BAP (0,9, 1.8,
2,7uM = 0,2mg/1, 0,4mg/1, 0,6mg/l) dé tao mé
seo tir thin mam cua ciy con bach dan lai E.
urophylla x E. grandis cho ty 1¢ mo seo dat 60
- 75%. Khi tac gia phéi hop PBU (13,2uM)
vol TAA (0,285uM = 0,05mg/1) cho ty I¢ tao
mo seo cao nhat, dat 96%.

Bang 1. Anh hudng cua nong d6 2,4D va BAP dén kha ning tao mo seo sau 4 tuan nudi ciy

Vat liéu nudi cay CTMT 2,4D (mgl/l) BAP (mg/l) Ty Ié tao mo seo Pic diém mo seo
bC 0 0
Cc1 2 0 65,6 + 3,1 Trang
Than -
c2 3 0 72,4 +1,3 Trang
Cc3 4 0 824+13 Trang vang
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Vat liéu nubi cay CTMT 2,4D (mg/l) BAP (mg/l) Ty lé tao mo6 seo Pic diém mo seo
c4 5 0 72,1+17 Trang vang
C5 2 3 71,3+1,6 Xanh vang, tréng héng
Cé6 3 3 82,5+272 Xanh vang, trdng hdng
Cc7 4 3 87,907 Xanh vang, trdng héng
c8 5 3 83,5+0,7 Xanh vang, trdng hdng
pC 0 0
c1 2 0 70,5+2,2 Trang
CcC2 3 0 77 +1,1 Trang
c3 4 0 84+0,3 Trang vang

La C4 5 0 75,1 1 Trang vang

C5 2 3 75,3+ 1,2 Xanh vang, trdng héng
C6 3 3 85+1,3 Xanh vang, trdng héng
c7 4 3 90,5+0,6 Xanh vang, trdng héng
Cc8 5 3 84,8+0,7 Xanh, trdng héng

Trong nghién ctru ndy, nguyén liéu 1a chdi in
vitro cua dong cdy troi co ty 1é mau tao md
seo cao nhat 87,9% va 90,5% tuong ung cho
doan than va 14 & cong thirc MS + 2,4D 4mg/1
+ BAP 3mg/l (Bang 1). Néu chi st dung riéng
2,4D néng do to 2 - Smg/l, ty 1€ tao mo seo
dat tir 65,6 - 84%, mo seo c6 mau tréng, tra‘ing
vang. Khi phdi hop cic nong do 2.4D véi
BAP néng do 3mg/l, thi ty I¢ tao mo seo dat
cao hon tir 72,7 - 90,5%, md seo c6 mau xanh
- xanh vang hodc xanh - trang hong ¢ ca doan
than va 14, loai mo6 seo nay co nhiéu kha nang
biét hoa thanh phoi soma. Khong thay sy hinh
thanh mé seo & cong thirc dbi chimg (khong
c¢6 chét diéu hoa sinh truéng thuc vat). Thoi
gian tao md seo tdt nhét 12 4 tudn, néu sém
hon, cac md seo chwa phét trién day du, néu
kéo dai thi mo seo bi kho. Ngoai ra cac mau
lam vat liéu nudi cdy mo seo ciing anh hudng
16n dén kha niang tao mod seo. Tudi chdi in
vitro sir dung tao mo s¢o tdt nhat tur 18 - 22
ngdy sau cdy chuyén, trong d6 nudi ti tir
ngay khoang 10 - 14 ngay sau d6 chuyén sang
nuoi sang tr 7 - 8 ngay.

3.2. Phat sinh phéi vo tinh

Sau 6 tuan nudi cdy trén moi trudng cam
ung tao phoi soma, ty 1€ cdm ung phoi
soma cao nhat 1a 52,4% va 57,1% tuong
rng cho mau mo seo tir doan than va 14 &
cong thuc MS + BAP 4mg/l + NAA
0,5mg/l (Bang 2). Phdi soma c6 mau xanh -
hong hinh thanh trén khip bé mit mo seo.
Kha nang cam ung tao phdi soma tir cac mo
seo phat sinh tir 14 cao hon khoang 5% so
v61 cdc mo seo phat sinh tor doan than. Khi
giam nong d6 BAP xudng 2mg/1 ty 1& phoi
soma tao thanh thép hon (41 va 45,8%
twvong tng cho doan than va l4) nhung véi
nong d6 BAP cao 6 - 8mg/l lai c6 hién
twong (rc ché qua trinh tao phoi soma. Quan
sat dudi kinh hién vi quang hoc cho thdy,
phoi soma co nhiéu hinh dang khac nhau,
nhung da sé 1a hinh cau va hinh try (Hinh
1B). Cac md seo duoc cdy chuyén 3 tudn
mot 1an dé chat luong moi trudng duoc
dam bao cho sy phat trién ctia phoi.
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Bang 2. Anh hudng cta ndng d6 BAP va su phéi hop voi NAA dén kha ning tao phdi Soma
sau 6 tuan nudi cay

Vat liéu nu6i cay Moi Trwong BAP (mg/l) NAA (mg/l) Ty l1é cam trng phoi soma (%)

E1l 2 0,5 41+2,3

Than E2 4 0,5 52,4 +1,6

E3 6 0,5 452 +272

E4 8 0,5 38,3129

E1l 2 0,5 458 + 3,2

L4 E 2 4 0,5 57,1+0,8

E3 6 0,5 49,7 +1,2
E4 8 0,5 42+32

3.3. Kha niing nay chdi ciia phéi vé tinh

Sau thoi gian nudi cdy trén moi trudng cé
néng dd cytokinin cao, cac cum phodi dugc
chuyén sang méi truong c6 ndong dd BAP thap
hon dé cic mam phdi tao thanh cac chdi hoan
chinh. Giai doan nay rat quan trong trong
chuyén gen, ty 18 nay chdi ciia phoi cang cao
thi xac suat chon dugc cdy bién nap gen cang
16n. Két qua bang 3 cho thdy, ty 18 nay chdi
ctia phdi soma phy thudc rat nhiéu vao ndng
d6 BAP, ty 1& nay chdi cao nhit khi phdi hop
BAP ndng d6 1mg/l + NAA ndng do 0,5mg/l
dat 53,2% va 62,9%, & cong thuc nay cling co
sO choi/ phdi 1on nhat dat 54 va 5,7 chdi
tuong tng cho doan than va 14 (Hinh 1 C, D).
Khi ting nong d6 BAP 1én dén 1,5 va 2mg/l
cac phdi nay bi @c ché qua trinh phat sinh
chdi. Nhin chung, ¢ céc néng do khac, ty 1€
nay chdi ctia phoi soma thap dudi 50%. Cac

cong thire thi nghiém nay déu co sai khac c6 ¥
nghia vagi P <0,05.

Két qua nghién ctru nay cao hon so v&i nghién
ctru cta Hervé va dong tac gia (2001) cho hai
dong cay trgi bach dan E. gunnii, khi tac gia
sir dung BAP nong d6 1uM/1 (~ 0,22mg/l) ty
1¢ phéat sinh phéi vo tinh dat 31,1%, tuy nhién
taing néng do BAP 1én 225uM va 4,5uM
(0,5mg/1 va Img/l) thi ty I¢ phat sinh phoi
giam tuong tng 20,6% va 5,9%, nhu vay chi
sit dung BAP riéng 1& ¢ nong do cao co xu
huéng (e ché sy phat sinh phdi vo tinh.
Nghién cu cia Ouyang va dong tic gia
(2012) cho thiy bach dan lai E. urophylla x E.
grandis c6 ty 1€ phat sinh phoi cao dat 91,3%
khi phdi hop BAP 4,46uM + NAA 0,25uM
(~1mg/l + 0,05mg/1). Piéu nay chimg t6 rang
ty 1¢ phat sinh phoi phy thudc vao kha nang
thich tmg cua ting loai bach dan khac nhau.

Biang 3. Anh huong cua nong do BAP va sy pbéi hop v6i NAA
dén kha nang nay choi sau 6 tuan

Vit liéu nudi chy CTMT | BAP (mg/l) | NAA (mg/) ca?pﬁa?ési;?(i%) Sé chbilphsi

G1 05 05 371£23 5+ 0,1

Than G2 1 05 532+23 54 +01

G3 1,5 05 43,9 + 2.1 4501

G4 2 0.5 328+22 3202

G1 05 05 46,8+ 2,3 54 +01

, G2 1 05 62,923 5,7+ 0,1

La G3 15 05 53+ 2,1 45401

G4 2 05 422422 35+02
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3.4. Kha ning tao ré

Bach dan uro 1a mot trong nhirng loai c6 kha
nang ra ré kho hon cac loai bach dan khac, do
vay cac mdi trudong ra ré duge sir dung 1a moi
truong 1/2MS c6 bd sung thém IBA, NAA,
ABT ¢ cac nong do khac nhau. Khi cac choi
dai tir 2 - 3cm, khde manh, duoc céy vao moi
truong tao ré. Két qua bang 4 cho thdy tir
ngdy thr 10 ciy trén moi truong, ré bat dau
xudt hién, sy phat trién cua ré tip chung tir
ngdy thir 12 dén ngay thr 18 sau khi ciy.
Cong thuc IBA 2mg/l + NAA Img/I cho ty I¢
ra r& cao nhat dat 78,3%, cac n(‘Sng do phéi
hop khéc thdp hon giita IBA voi NAA va

ABT déu cho ty 1& ra ré it hon (Bang 4). O
cong thirc nay ngoai ty 1é ra ré cao con tao
cho chdi ra nhiéu ré nhat 1a 4,9 r&/chdi.

Két qua nghién ctru nay c6 ty 18 ra ré cao hon
so vOi nghién cuou cua Nourissier va
Monteuuis (2008) cho bach dan E. urophylla
x E. grandis khi phdi hop IBA 1mg/l véi
BAP 0,08mg/l dat ty 1& ra ré 50%, nhung
thap hon ty 16 ra ré ctia bach dan U6 dat 93%
trong moi trudng c6 IBA 1mg/l (Tran Thi
Doanh, 2010). Diéu nay ciing ching to rang
cac dong bach dan khac nhau c6 phan tng
hinh thanh ré khac nhau.

Bang 4. Anh huong cua IBA, NAA va ABT dén kha ning ra ré sau 4 tun

CTMT IBA (mg/l) NAA (mg/l) ABT (mg/l) Tyléraré (%) | So6réichéi O&T'ﬁxaﬁlﬁ)
R1 0,5 0,5 - 46,7 1,940,7 1,740,6
R2 1 0,5 - 60 27409 2+0,5
R3 15 0,5 - 73,3 3,5+1,1 21405
R4 2 0,5 - 70 3,2+1,1 24406
R5 0,5 - 0,5 36,7 1,840,7 12405
R6 1 - 0,5 43,3 2,7+1,1 1,940,7
R7 1,5 - 0,5 60 3,31 21+£0,5
R8 2 - 0,5 53,3 34+1,1 21407
R9 2 1 - 78,3 49+15 28+0,6
R 10 2 - 1 66,7 42+12 25+0,6

A
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Hinh 1. Tai sinh cay bach dan qua céc giai doan khac nhau.
A: cum md seo dang phan hoa phoi; B: cum phoi soma;
C, D: Céc giai doan nay choi cua phdi soma; E: Cay ra r¢; F: Cay trong ra bau dat

IV. KET LUAN

Méi truong MS bd sung 2,4D ndng do 4mg/l
két hop véi BAP nong d6 3mg/l cho hiéu qua
tao md seo cao 87,9% va 90,5% tuong Ung
cho mau than va 14, md seo xanh c6 kha ning
tao phoi soma cao.

Moi truong phat sinh phdi soma khi s dung
MS +BAP ndng d6 4mg/l + NAA ndng do
0,5mg/1 dat ty 1€ 52,4% va 57,1% tuong Ung
cho mau than va 1a.

Moi truong MS + BAP nong d6 Img/l va
NAA nong d6 0,5mg/l thich hop cho phoi
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soma nay choi, dat ty 1& 53.2% va 62,9%
twong (g cho mau than va 1a.

MBoi truong ra ré thich hop khi st dung MS +
IBA 2mg/l + NAA 1mg/l dat ty 1é ra ré 78,3%.
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