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NGHIEN CcUU TAO CAY BACH DAN LAI UP
(Eucalyptus urophylla x Eucalyptus pellita) TU BOI
BANG PHUONG PHAP XU LY COLCHICINE in vitro

Mai Thi Phwong Thiiy', Luu Thi Quynh', Ngo Thu Hio',
Nguyén Thi Viét Ha', Lé Son', Jane Harbard®
"' Vien Nghién ciru Gidng va Cong nghé sinh hoc Lam nghiép
’T riong Pai hoc Tasmania

TOM TAT

Nghién ctru nay su dung colchicine dé tao dong bach dan lai da bdi phuc vu cho chuong trinh cai thién giéng dé
trong ring gd 16n ¢ Viét Nam. Thi nghiém duoc tién hanh trén 2 dong bach dan lai UP54 va UP99 do Vién
Nghién ciru Gidng va Cong nghé sinh hoc Lam nghiép chon tao. Vit lidu thi nghiém 12 doan thin mang mét ngi
cua chdi in vitro va duge xu 1y tao dot bién béng dung dich colchicine & cac néng dé 0% (déi chung); 0,25; 0,5
va 0,75% trong thoi gian 1, 2, 3, 4 va 5 ngay. Két qua cho thdy: ddi voi dong bach dan lai UP54, xti 1y colchicine
& ndng dd 0,5% trong 3 ngay la thich hop nhét dé tao cy bach dan tir bdi véi ty 18 33,33%; dbi véi dong bach
dan lai UP99, néng do va thoi gian xu 1y colchicine thich hop dé tao cay bach dan tir bdi 1a 0,25% trong 4 ngay
voi ty 1€ tao dot bién 14 24%. Budce diu so sanh hinh thai gilta cay tir boi va cdy nhi bdi cho théy 14 cta cay t boi
¢6 kich thude 16n hon, day hon va mau xanh ddm hon so véi cdy nhi boi.

T khoa: Bach dan lai, colchicine, tir boi

INDUCTION OF TETRAPLOIDS FROM CULTURED SHOOTS OF EUCALYPTUS HYBRID
(Eucalyptus urophylla x Eucalyptus pellita) BY TREATMENT WITH COLCHICINE

Mai Thi Phuong Thuyl, Luu Thi Quynhl, Ngo Thu Hao, Nguyen Thi Viet Ha', Le Son', Jane Harbard®

! Institute of Forest Tree Improvement and Biotechnology
’ University of Tasmania

ABSTRACT

Polyploids from cultured shoots of Eucalyptus hybrid (clones UP54 and UP99) were produced by treatment of
colchicine. Results showed that the combination of 0.5% for 3 days was the most appropriate condition for UP54
polyploidy induction with the induction rate of 33.33%. For UP99, the combination of 0.25% for 4 days is the
most effective with the induction rate of 24%. By comparing the tetraploid plants with diploid cytotype in
morphology, leaves of polyploid plants were thicker, larger, and darker green.

Keywords: Colchicine, Eucalyptus hybrid, tetraploid
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I. PAT VAN PE

O Viét Nam, bach dan (Eucalyptus sp.) da duoc
trdng rong rai & nhiéu tinh mién nui va ven bién.
Rimng trong bach dan da gép phan dap ung nhu
cau gd nguyén liéu cho cong nghiép gidy, van
dam, gd tru mo, gd xay dung va dd gd noi thét,
qua d6 cai thién muc thu nhap va mic sdng cia
ngudi dan nong thon & cac ving trdng rimg. Tur
nam 1990 dén nay, cong tic nghién ciru chon
tao gidng céac loai bach dan da dugc quan tim,
dau tu lién tuc va bai ban thong qua cac dé tai
nghién ctu, cac du an phat trién gidng va céac
chuong trinh du an khac nhu khuyén lam, san
xuat thir nghiém... va da c6 nhiing budc phat
trién vuot bac. Pén nay, da co6 hon 40 gidng
bach dan dugc chon tao va cong nhén, dugc ap
dung rong rii vao san xuat. Trong do, cac gidng
lai khac loai giita cac loai bach dan cho thiy c6
su sinh truong nhanh hon cac loai bé me, dic
biét 1a nhanh hon hén so véi hau thé thu phan ty
do cua cac cdy bd me tham gia lai gidng, thé
hién wu thé lai vé sinh truong rat 13 rét (Lé Dinh
Kha et al., 2005).

Bén canh chon tao gidng truyén thdng, viéc ap
dung nhiing tién bd cia céng nghé sinh hoc
bao gdm cong nghé gen va cong nghé té bao
trong nghién ctru cai thién gidng ciy ring
nham rat ngdn thoi gian chon tao da dugc quan
tdm va tién hanh cho mot s loai cdy trong
rung chi luc. Pa boi thé, mot hién tuong tu
nhién xuét hién kha phd bién & cac loai thuc
vat (khoang 70% loai thuc vat cé hoa), la su
tang bdi bd nhiém sic thé don bdi (n = x) trong
mot té bao hodc cung loai (thé tu da boi -
autopolyploid) hozc khac loai (thé di da boi -
allopolyploid) (Ranney, 2006). Trong chon tao
gidng, cay da bdi dugc quan tam bai viée ting
sinh khdi cua cac bd phan sinh dudng so véi
cay nhi bdi (vi du 14 day va rong hon, hoa 16n
hon, 16ng than dai hon, kich thudc hat phan,

khi khong va trong luong hat tang), kha ning
chéng chiu cao hon voi nhiing bién ddi cia
moi trudong sébng va khang mot s6 bénh
(Barringer, 2007; Levin, 1983; Ramsey va
Schemske, 1998; Udall va Wendel, 2006). Hon
nira, thé da boi, dic biét 1a cac thé da boi 1é (3x,
5x...), thuong dan dén suy giam kha ning sinh
san do d& méc 13i trong qua trinh phan bao
giam nhidm, tao nén cac gidng bat thu mot
phan hoic toan phan, 14 mot dic tinh sinh hoc
quan trong bdi tiém ning tang sinh khdi va cac
chi tiéu dang quan tam khac khi nang luong
khong bi tiéu hao cho qua trinh sinh san.
Nghién ctru chon tao giéng da boi thé van con
kha méi ddi voi cay 1am nghiép & Viét Nam,
cho dén nay mai chi thuc hién ddi voi cac loai
keo nhiét doi. Vi viéc ap dung k¥ thuat tao da
boi da co két hop s dung ngudn vat lidu 1a cac
gidng c6 ning sudt cao, chit lugng tt, viéc
chon tao giéng da boi theo hudng cai thién sinh
truéng va tinh chat gd nham phat trién tap doan
gidng phuc vu san xuét la can thiét. Nghién ctiu
nay duoc thuc hién nhim xac dinh ndng do
colchicine va thoi gian xu ly thich hop dé tao
cay bach dan lai tr bdi lam ngudn gen ciy bd
me cho cong tac lai tao cay bach dan lai tam boi
trong tuong lai.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

- Chdi nudi cdy mé cua 2 dong bach dan lai
UP54 va UP99, la céac gidng da duoc cong nhan
gidbng tién bd k¥ thuat theo quyét dinh sb
65/Qb-BNN-TCLN ngay 11 thang 1 nam 2013
va 1a gibng qudc gia theo quyét dinh sb
761/Qb-BNN-TCLN ngay 6 thang 3 nam 2019
vGi ndng suét dat 25 - 32,5 m’/ha/nam.

- Mai truong duge ding dé nudi cdy mau sau
khi xur ly 1a méi truong MS (Murashige, Skoog,
1962) dugc bd sung dudng sucrose (30 mg/l) va
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agar (4,2 mg/l). Chét diéu hoa sinh truong dugc
thém vao tuy theo thi nghiém. Moi truong dugc
chuan pH 5.8; hap khir trung & nhiét do 121°C
trong thoi gian 20 phut.

2.2. Phwong phap nghién ciru

- Céac chdi nudi céy mo duoc cit bo 14, cét
thanh timg doan khoang 1 cm, mdi doan c6
chta it nhat 1 mét ngu. Mau chdi duoc cho vao
binh thuy tinh 250 ml c6 chua 50 ml méi
truong MS 16ng dugc bd sung colchicine & cac
ndng do khac nhau. Colchicine dugc pha véi
nuéc cat va loc vo tring bing mang loc
Millipor (0,22 pm). Céac thao tic dugc thuc
hién trong diéu kién vo trung.

Thi nghiém tao da boi duoc bd tri véi 3 ndng do
colchicine (0,25; 0,5 va 0,75%) va dbi chung
khong xtr ly colchicine (0%) trong 5 khung thoi
gian xur 1y (1, 2, 3, 4 va 5 ngay), mdi cong thiic
tién hanh voi 3 1an lip, mdi 1an lap gém 30
chdi/CTTN. Sau khi duoc xu ly trong méi
truong 1ong c6 bd sung colchicine, cac chdi
duogc 14y ra va rira sach bang nudc cét vo trung
tir 2 - 3 1an dé loai bd colchicine du thira.

- Choi sau khi rira sach dugc nudi ciy trong moi
truong nhan chdi cho bach dan lai (MS* + BAP
0,5 mg/l + NAA 0,5 mg/l + duong 30 g/l + agar
4,1 g/l) ké thira tir nghién ciru ctia Doan Thi Mai
va Lé Son (2011), theo ddi kha ning nhan chdi
clia timg mau riéng 1é sau khi xir ly tao da bdi
qua céc 1an cay chuyén.

- Cac chi tiéu theo dai: S6 lugng mAiu chét, sb
luong mau sdng, sé luong mau sdng bat choi.
S6 luong miu séng duoc thu sau khi xu ly
colchicine 15 ngay, s6 lugng mau séng bat chdi
dugc thu sau khi xtr ly colchicine 30 ngay.

- C4c miu sau khi bat chdi duoc tién hanh nhan
nhanh in vitro, sit dung mdi truong va k¥ thuat
nhan chdi cho bach dan lai. Sau 3 lan cdy
chuyén thi tién hanh ra ré in vitro dé tao cay con
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bang moi trudong 1/2MS* (mbi trudong MS duoc
giam mot nira cac thanh phan mudi khoang va
vitamin) + IBA 2 mg/l + ABT 0,5 mg/l + duong
15 g/l + agar 4,3 g/l.

- Cay con 2 thang tudi & vudon wom dugc sang
loc bang hinh thai va tién hanh kiém tra d6 boi
thé biang may do dong chay té bao Cyflow
Ploidy Analyser. Mau 14 ngd (Zea mays) duoc
st dung 1am mAu tham chiéu trong phuong
phap do dong chay té bao. Muc do da boi thé
dugc xac dinh dua trén ty 1€ ham lugng DNA
gitta mau tham chiéu (ngd) va mau thi nghiém
(bach dan):

R = Chi s§ DNA ctia mau (sam)/Chi s6 DNA
cua Ngb (maize)

Theo do:

+ Cay duoc xac dinh 1a cay nhi bdi (2n) néu co6
ty 1€ R =0,34.

+ Cay duoc xac dinh 14 cay t bdi (4n) néu cé ty
1¢: R =0,66.

- Xur 1y s6 lidu: Céc s6 liéu thu thap duoc xu ly
trén may tinh bang cac chuong trinh Excel,
theo do:

Ty 1& mau séng (%) = S& miu sdng/Téng sb
mau xir Iy x 100

Ty 1é mau sdng bat chdi (%) = S& mau bat
ch6i/S6 mau sdng x 100

So sanh gitta cac cong thac thi nghiém tao da
boi thong phan tich phuong sai mot nhan tb
bang phan mém SPSS (Nguyén Hai Tuat va
Nguyén Trong Binh, 2005).

I1I. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia colchicine dén ty 1¢ séng
ciia méu chdi bach dan lai

Két qua vé tac dong cua xir ly colchicine & céc
ndéng do va thoi gian khac nhau dén kha ning
sdng va bat chdi ciia 2 dong bach dan lai UP54
va UP99 dugc thé hién & bang 1 va bang 2.
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Bang 1. Két qua tac dong cua xur ly colchicine ¢ cac ndng d6 va thoi gian khac nhau
dén kha niang sdng va bat chdi ciia bach dan lai dong UP54

Nong do Th&i gian £z .. £z x Tylém n m ng bat| Ty lé miu sén
0(0/?)69 (r?gégy? S6 mau xtr ly | S6 mau song yie ("Z;l song |86 a::hsg; g bat 3{);’; cl?éui (s(;:)g
1 30 29,67 98,90 28,00 94,37
2 30 24,00 80,00 22,00 91,67
0 (bC) 3 30 14,67 48,90 12,67 86,37
4 30 8,67 28,90 6,33 73,01
5 30 7,00 23,33 4,67 66,71
1 30 29,00 96,67 27,67 95,41
2 30 24,67 82,23 22,33 90,51
0,25 3 30 13,00 43,33 11,00 84,62
4 30 7,67 25,57 6,33 82,53
5 30 6,67 22,23 4,67 70,01
1 30 27,33 91,10 24,00 87,82
2 30 15,67 52,23 11,33 72,30
0,5 3 30 13,67 45,57 9,67 70,74
4 30 12,33 41,10 7,33 59,45
5 30 9,00 30,00 5,00 55,56
1 30 22,33 74,43 21,00 94,04
2 30 16,33 54,43 8,67 53,09
0,75 3 30 12,00 40,00 7,00 58,33
4 30 8,67 28,90 5,67 65,40
5 30 7,33 24,43 4,33 59,07
Ftinn 34,97 3,51
Ferit 3,49 3,49

Bang 2. Két qua tac dong cua xur ly colchicine ¢ cac ndng do va thoi gian khac nhau
dén kha nang sdng va bat chdi ciia bach dan lai dong UP99

Nong dé Thoi gian 6 mau xi Iy So:mau Ty 18 mau |S6 mau sgng bat| Tylé mﬁ}u_ séng bat
(%) (ngay) song song (%) choi choi (%)
1 30 30,00 100,00 30,00 100,00
2 30 29,33 97,77 26,33 89,77
0 (bC) 3 30 26,33 87,77 24,33 92,40
4 30 21,00 70,00 17,33 82,52
5 30 17,67 58,90 13,33 75,44
1 30 28,67 95,57 27,00 94,18
2 30 25,33 84,43 22,67 89,50
0,25 3 30 17,33 57,77 14,67 84,65
4 30 11,67 38,90 8,67 74,29
5 30 10,67 35,57 7,33 68,70
1 30 27,33 91,10 25,00 91,47
2 30 15,67 52,23 12,33 78,69
0,5 3 30 14,00 46,67 10,00 71,43
4 30 13,33 44,43 9,00 67,52
5 30 8,33 27,77 5,67 68,07
1 30 23,00 76,67 19,67 85,52
2 30 15,33 51,10 11,33 73,91
0,75 3 30 11,67 38,90 7,33 62,81
4 30 9,67 32,23 6,00 62,05
5 30 8,33 27,77 4,67 56,06
Ftinn 27,76 4,11
Ferit 3,49 3,49
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Két qua cho thay, thoi gian va ndng do xu ly
colchicine c6 anh hudng rd rét dén ty 1&¢ miu
song va ty 1&é mau séng bat chdi cua ca 2 dong
bach dan (Finn > Fei). Pbi voi ca 2 dong bach
dan lai UP54 va UP99, khi xt Iy cling mot ndng
do colchicine, ty 1¢ sbng va ty 1& bat chdi cia
cac mau song c6 xu hudng giam khi ting thoi
gian xu ly. Ty 1& mau sdng dao dong trong
khoang tir 22,23 - 96,67% db6i v4i dong bach
dan lai UP54 va tir 27,77 - 95,57% déi véi dbi
dong bach dan lai UP99. Khi xu ly bang
colchicine & ndng do 0,75% trong thoi gian 5
ngdy, ty 1& sdng cta chdi thip nhét, chi dat

27,8% dbi véi UP54 va 25,6% déi véi UP99.
Tuy nhién, khong phai tat ca cac mau séng sau
khi xir 1y colchicine déu c¢o thé tao chdi, viéc xir
ly colchicine da gdy doc cho cac té bao mau la
nguyén nhan ciia hién tuong nay. Ty 1&é mau
song bat chdi cua dong bach dan lai UP54 dat tir
53,09 - 95,41% va dong bach dan lai UP99 Ia
56,06 - 94,18%. Mot s6 nghién ciu vé& xir ly
colchicine trén mot sé loai bach dan khac nhu
Eucalyptus polybractea (Fernando et al., 2019),
hodc Eucalyptus grandis ciing cho két qua
tuong ty (Han et al., 2011).

Hinh 2. MAu bach dan sau khi xt 1y bing dung dich colchicine 2 tuin

3.2. Két qua kiém tra mirc d da bdi thé

Colchicine 13 hoa chét 1am pha hity thoi v sic ¢
giai doan phan chia nhiém sic thé trong té bao
dang phan chia. Khi xtr ly, colchicine lam cho
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nhidm sic thé sau khi phan tach khong duoc di
vé hai cuc ciia té bao va ngin can qua trinh phan
chia té bao (Hindmarsh, 1953), Kkét qua la té bao
¢6 sd nhidm sic thé gip doi (2n = 4x) so vai
binh thuong (2n = 2x).
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Cay con 2 thang tudi & vuon wom dugc tién
hanh kiém tra do bdi thé bing may do dong
chay t& bao Cyflow Ploidy Analyser. Két qua
kiém tra bang may do dugc thé hién & hinh 3 va
4. Céc cay ti bdi xuat hién dinh c6 ty 1& ham

Name Part Mean Median
maize 288 1.00 2.04 37200
sam 1443 [0.34 .37 12542
Hinh 3. Bicu d6 chi so DNA cua cay nhi bi (2n)
.y 3
e Lis
- :
i 1J a
A A rntavb
Name Part Mean Median
maize 742 1.00 2.00 39817
sam 3136 0.66 3.23 26267

Hinh 4. Biéu db chi sé DNA ciia cay ti boi (4n)

luong DNA so v6i mau tham chiéu 1a 0,66, gap
d6i ham lugng so véi cdy nhi boi (0,34). Két
qua kiém tra budc dau da xac dinh dugc 28 cay
bach dan UP54 t bdi va 34 cay bach dan UP99
tir boi.

Két qua vé tac dong cia xu ly colchicine & cac nong do va thoi gian khac nhau dén kha nang tao dot

bién tr bdi ctia 2 dong bach dan UP54 va UP99 duoc thé hién ¢ bang 3.
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Bang 3. Két qua vé tac dong cuia xur 1y colchicine & cac ndng do va thoi gian khac nhau
dén kha nang tao dot bién tur boi trén bach dan lai dong UP54

Néng dé colchicine Thei gian xtr ly Ty lé tao cay tr boi Ty lé tao cay tr boi
(%) (ngay) dong UP54 (%) dong UP99 (%)
1 7,06 9,41
2 8,70 10,29
0,25 3 14,29 15,56
4 20,00 24,00
5 13,33 14,29
1 10,67 9,33
2 23,53 13,51
0,5 3 33,33 16,13
4 11,43 714
5 4,17 5,56
1 10,77 8,47
2 17,65 14,71
0,75 3 8,33 18,18
4 5,00 5,56
5 0,00 0,00
Ftinn 24,89 39,11
Ferit 3,22 3,22

Két qua cho thdy, dbi voi dong bach dan lai
UP54, ty 1é tao dot bién da bdi dao dong trong
khoang tir 0,00 - 33,33%, xu ly colchicine &
ndng dd 0,5% trong 3 ngay la thich hop nhat dé
tao cdy bach dan dot bién to boi véi ty Ié
33,33%. Ddi v6i dong bach dan lai UP99, ndng
do va thoi gian xur 1y colchicine thich hop dé tao
cdy bach dan dot bién tir boi 1a 0,25% trong 4
ngay véi ty 1é tao dot bién 1a 24%. O ndng do
xu ly 0,75% trong 5 ngay, khong tao ra cdy da
boi Iy do 1a vi khong con cay séng sot.

So sanh hinh thai 14 gitia cdy nhi bdi va tir boi
cua 2 dong UP54 va UP99 sau 6 thang & giai
doan vuon uwom cho thdy 14 cua cdy tir boi co
kich thudce 16n hon, day hon so vai cdy nhi bdi
(bang 4). Thém vao do6, 14 cua cay ti boi cod
mau xanh ddm hon, chop nhon hon va mép 14
quan so vai chop 14 th va mép 14 phing ¢ cay
nhi boi (hinh 5 va 6). Co thé thy su thay doi
vé s6 luong NST trén cdy tr boi da dan dén su
khac biét vé hinh thai 14 cua cdy ti boi so voi
cay nhi boi.

Bang 4. Mot s6 chi tiéu vé hinh thai cta cay t bdi (sau trong 6 thang)

R Chiéu dai la trung binh Chiéu rong la trung binh Chiéu day la trung binh
Dong
(mm) (mm) (mm)
54 2x (BC) 84,72 + 2,07 35,35+ 0,74 0,22 + 0,01
54 4x 99,73 + 3,87 41,91+ 3,63 0,26 + 0,02
99 2x (BC) 85,67 + 1,93 35,58 + 0,98 0,21 £0,02
99 4x 89,78 £ 1,44 36,59 + 0,99 0,25+ 0,03
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Hinh 5. Hinh thai 14 cdy UP54 nhi boi (a) va UP54 tit boi (b)

Hinh 6. Hinh thi 14 cdy UP99 nhi boi (a) va UP99 tir boi (b)

IV. KET LUAN

Nghién cru nay di budc dau tao ra duge cac
dong bach dan lai tir boi bang cach xu 1y chdi in
vitro trong dung dich colchicine & cac ndng do
va thoi gian khac nhau. X 1y colchicine & nong
do 0,5% trong 3 ngay la thich hop nhét dé tao
cay bach dan dot bién tir boi ddi voi dong bach
dan lai UP54 véi ty 1é tao dot bién 1a 33,33%.
Dbi véi dong bach dan lai UP99, ndong do va
thoi gian xur 1y colchicine thich hop dé tao cay
tu boi 1a 0,25% trong 4 ngay véi ty 1€ tao dot

bién 1a 24%. Quan sat hinh thai 14 cho thdy, 14
cua cay tir boi co kich thude 16n hon, day hon
va mau xanh dam hon so v&i cdy nhi bdi. Ngoai
ra, 14 cuia cdy tr bdi c6 chop nhon hon va mép la
quan so voi chop 14 ti va mép 14 phing o ciy
nhi boi. Tong s6 28 cdy tir boi dong UP54 va 34
cdy tor boi dong UP99 da dugc tao ra. Tuy
nhién, day chi la két qua sang loc budc diu, can
tiép tuc theo doi va danh gia sy 6n dinh vé do
boi thé cua cac dong nay dé phuc vu cho céc
nghién ctru tiép theo.
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