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TOM TAT

Nghién ctru ndy nhdm muc dich tai sinh cay sin (Manihot esculenta Crantz) théng qua phdi soma tir I& chwa
trwdng thanh. Vat liéu dwoc st dung la cac manh 1a chwa trwéng thanh cla cac cay in vitro tir 2-3 tudn tudi. Phoi
soma dwoc cam (ng tao thanh trén méi trwdng MS cé bd sung picloram véi cac ndng dd khac nhau. Két qua nghién
ctu cho thay, trén méi trwong MS bd sung 12 mg/l picloram, ca hai gibng d&u cho ti I& hinh thanh phoi soma cao
nhat. Sau 4 tuan, gibng KM94 cho ty Ié hinh thanh phéi cao hon 11,4% so vé&i gibng KM140. Tuy nhién, khi cum phoi
dwoc chuyén sang mdi truong MS ¢6 bd sung 0,3 mg/l BAP d& ndy mam tao cay con, ty 1& tao cay con & giéng
KM140 lai cao hon véi gibng KM 94. Chdi cay dwoc tao ra dat chidu dai khoang 1,0 - 1,5 cm dwoc chuyén sang moi
trwéng MS khong c6 chét kich thich sinh truwdng cho ty 18 ra ré dat 100%, ré sinh trwdng tét nhat. Nhirng cay tai sinh
in vitro c6 bo ré hoan chinh dwoc trdng trong bau gia thé trdu hun: dat cat (4: 6) dat ty lé cay séng 100%. Quy trinh
tao cay non hoan chinh trong 16 - 18 tudn Ia co' s& quan trong cho xay dwng quy trinh chuyén gene & cay san.

T khéa: Cay sén (Manihot esculenta Crantz), nudi cdy mo, 14 chwa trwdng thanh, phdi soma, téi sinh.

Establishment of Plant Regeneration Protocol for Cassava (Manihot esculenta Crantz)
via Somatic Embryogenesis from Immature Leaves

ABSTRACT

The present study aimed at regenerating cassava (Manihot esculenta Crantz) via somatic embryogenesis. The
explants used were immature leaves harvested from 2-3-week old in vitro plants derived from two cassava cultivars,
KM94 and KM140. Somatic embryogenesis was achieved with high frequencies using MS medium supplemented
with a wide range of picloram concentrations. The results showed that the highest rate of somatic embryo formation
for both cultivars was obtained when cultured in MS medium containing 12 mg/l picloram. Although the number of
embryos per explant was similar between two cultivars at 4 weeks of culture, KM94 cultivar gave a higher rate (81,4 +
1,7%) than KM140 cultivar (70,4 + 2,9%). Somatic embryos were subsequently transferred to MS medium
supplemented with 0.3 mg/l BAP for plantlet regeneration. All shoots with 1.0 - 1.5 cm in length transferred to -
hormone-free MS medium formed roots in 2 weeks. Rooted plantlets were transplanted to a mixture of rice husk
(40%) and sandy soil (60%) in greenhouse. This protocol required 16 to 18 weeks and was entirely appropriate for
mass production of various cassava genotypes and further genetic transformation experiments.

Keywords: Cassava (Manihot esculenta Crantz), callus culture, immature leaf, somatic embryos, regeneration..

luong thuc cho 500 triéu ngudi. Ct sén c¢6 ham
luong chat khé chiém 20% trong d6 80% la tinh
Cay sin (Manihot esculenta Crantz) 1a cay bot. Muc dich st dung sin khac nhau tiy mbi

1. DAT VAN DE

c6 ¢ dudc trong & viing can nhiét d6i cia Chau  vung. O Chau Phi, sdn dude st dung cht yéu
Phi, Chau A va My Latin, dap tng nhu cau lam luong thuc, trong khi d6 6 Thai Lan, mot



Nghién ctru hé théng tai sinh cay san (Manihot esculenta Crantz) théng qua phéi soma tt la chwa trwéng thanh

nta san lugng 20 triéu tdn sin hang nam dudc
st dung cho céng nghiép tinh bot (Sriroth et
al., 2001). V6i su phat trién kinh t&, lugng tinh
bot can cho cong nghiép tang 1én & cac quoc gia
dang phat trién. Mic du cac nude nhigt déi co
ngudn tinh bot sén (hoiac khoai tay, ca cai)
nhung van phai nhap khéu tinh bot ngd dét doé
(Sriroth et al., 2001). Dé da lugng tinh bot st
dung, tinh bot phai dudc bién d6i theo nhiéu
cach khac nhau. Néu tinh bot sin v6i nhiing
dic tinh mong muén dugc tao ra, day sé 1a
ngudn tinh bot canh tranh véi cAc ngudn tinh
bot khac, ngudi nong dan c6 thé trong sin dé
tang thu nhéap.

Cac cong nghé chuyén gene méi dd md ra
cac kha nang tao ra nhiing giong sén chat luong
t6t bang cach két hgp cac tinh trang mong mudn
vao mot sd giéng sdn von duge nong dan ua
thich (Kawano et al., 2003). Chuyén gene thanh
cong phu thudc hoan toan vao hiéu qua cua hé
thong tai sinh. Dén ndm 1995, hé théng tai sinh
duy nhét ¢ cay sdn la kiéu biét héa phat sinh
phoi soma.

Cac hé thong tai sinh cdy sin thong qua
qua trinh tao phdéi soma da dugc cai tién
(Schopke et al., 1996). D61 véi bt cti qua trinh
vi nhan gidng nao, giai doan sinh trudng cling
quyét dinh hiéu suat cia quéa trinh. Cac thuy la
non (chua truéng thanh) dudc cam ting bdi 2,4-
D va NAA dé tao phdéi (Guohua Ma and
Qiusheng Xu, 2002; Joseph et al., 2001). Thay vi
dugc cam ting bing 2,4-D, md phan sinh dinh va
thuy 14 chua trudng thanh dudec cam tng tao
phoi soma so c&p béi picloram (Li et al., 1996;
Zhang et al, 2001). Cac manh 14 mAm mau
xanh dugc tach tit phéi giai doan 14 mam dugc
dat 1én moi truong P-CIM dé cam tng phéi
soma thi c&p. Cach cdy chuyén phdi soma doi
v6i phat sinh phéi thii cdp anh hudng t6i hinh
thai cia moé phat sinh phéi (Raemakers et al,
1997). Cac phoi soma thi c4p dude chuyén sang
méi trudng bé sung NAA hoiac BA dé phéi
trudng thanh (Joseph et al.,, 2001), hoidc c6 thé
bé sung thém AgNO, vao méi trudng da c6 BA
nhim kéo dai choi.

Su cai tién cac giong sén chuyén gen déu
dua vao su cai tién cac hé théng nudi cdy mé

nhim tao ra cic t& bao va mé lam nguyén liéu
chuyén gen. Vat litu khéi dau (14, dinh sinh
trudng) duge st dung dé cam tng tao phoi soma
qua tién phdi so cip. Phoi soma c6 thé chuyén
héa theo nhiéu huéng nhu phdi soma cé thé cho
ndy mam truc tiép tao thanh ciy con, phoéi soma
chuyén héa tiép thanh phéi soma tht cip, phéi
soma dudc chon loc, nudi cdy tao thanh mo seo
tién phoi toi, duge lam trudng thanh dé trd lai
phoi soma, ti md seo tién phéi toi c6 thé tao
thanh t& bao trdn va nguge lai. O Viet Nam, su
tao phoi soma va tao cAc co quan cua ciy sin
mdi chi dang dude nghién ctu. Bai bio nay trinh
bay két qua qua trinh xay dung quy trinh cdm
tng tao phdi soma qua 14 chua trudng thanh dé
tai sinh hai giong sin KM 140 va KM 94 cta
Viét Nam.

2. VAT LIEU VA PHUONG PHAP

Hai gi6ng sén KM94 va KM140 c¢6 ngudn
goc ti Trung tdm Tai nguyén thuc vat, Vién
Khoa hoc néng nghiép Viét Nam (An Khanh,
Hoai Dic, Ha Tay).

Poan than trudng thanh cta hai giong sin
KM94 va KM140 duge gidm trong dat, sau 4 - 6
tudn, cac chdi nach phat trién thanh doan than
mau xanh c6 duong kinh 0,1 - 0,2 cm. L&y céc
doan than nay cit thanh cac doan ngin c6 do dai
3 - 4 cm, rua sach duéi voi nuée 30 phiit; bé méit
mau cdy duge khii tring bang con 70% trong 30
gidy va trong HgCl, 0,1% 10 phiit, cudi cung riia
sach HgCl, bing nuéc cit khi trung trong 3
phit, rtia lap lai 5 1an. Mau cdy sau khi da khua
tring duge nudi cAy trén méi trusng Murashige -
Skoog (MS) b6 sung thém 3% sucrose v6i mat do
5 doan cat/binh tam gidc 250 ml (50 ml méi
truong/binh), cdy chuyén 2 thang 1 lan. La via
dudc tao thanh (chua truéng thanh) ctia ciy con
sau 12 - 14 ngay tudi dude st dung lam mau cAy.
Mau cdy dudc cit thanh cdc manh nhé cé kich
thudc 2 x 2 mm duge dat trong dia Petri bao gom
25 ml méi trudng MS b6 sung 2% sucrose, 1 mg/l
CuS0, (2 mM) va picloram & cac néng dd 1, 3, 6,
9, 12 va 15 mg/l d€ tao phdi soma. M&i dia moi
truong dit 10 manh mau, 5 dia/lan thi nghiém,
lap lai 3 1an. PAu tién, thuy la dude dit trong toi



1 tudn roi chuyén ra sang khoang 3 tuin dé tao
phdi soma sd cdp. Sau khi phdi soma so cép
dugdc tao thanh, viéc ciy chuyén lap lai 2 tuan
1 14n trén cung méi trudng dé tao phdi soma
tht cap. Cac 14 mam, dudce tach tu phéi giai
doan 14 mAm 14 - 15 ngay tudi, dudc cit thanh
cac manh nhé cé kich thuéec 2 x 2 mm, dit lén
méi truong MS, c¢6 bd sung 2% sucrose va 1
mg/l CuSO, (2 mM), dong thoi bé sung BA & cac
nong do6 0; 0,3; 0,6; 0,9; 1,2; 1,5 mg/l trong thoi
gian 3 dén 4 tuan, danh gia s& phoi tao thanh
cay con (L1 et al., 1996).

Kha niang nay mam cua phoi soma tao
thanh cay con: Khoang 3 - 4 tuadn sau khi tao
phdi va phéi chin trén méi trudng cé bs sung
picloram véi cac néng d6 khac nhau. D& nay
mAam tao thanh cidc mam ciy hoan chinh, cac
cum phéi chin nay dude chuyén sang méi trudng
c6 ndong do BAP khac nhau (0; 0,3; 0,6; 0,9; 1,2;
1,5 mg/l). Mbi dia méi trudng d4t 10 manh mau,
5 dia/lan thi nghiém, lap lai 3 1an. Ti 1& phéi
soma dudgc tinh theo céng thtic (s6 lugng manh
mau c6 phdi soma: téng s6 manh miu nghién
ciu) x 100

Tao ré va ra cay: Cac choi dat chiéu dai tu
1 - 1,5 cm duge cdy chuyén sang mdi trusng MS
0,2% sucrose c¢6 bd sung IBA véi cac nong db
khac nhau (0; 0,3; 0,6; 0,9; 1,2 mg/l) trong thoi
gian 4 tuan. Mbi binh dit 5 chéi, 10 binh/l1an thi
nghiém, 1ap lai 3 1an. Cay c6 bo ré hoan chinh
dugc chuyén ra nha luéi, tréng trén gia thé bao
gom dat cat pha 60% cong véi trau hun 40%,
trong 2 tuan dau tranh anh sang chiéu truc xa.

Cac moéi truong st dung trong nghién ctiu
nay dugc chinh pH = 5,8 va b6 sung thém 7 g/l
agar. Khii trung & nhiét d 121°C, ap suét 1,5
atm trong thoi gian 15 phit. Nudi cdy 6 nhiét do
25 + 2°C, cudng d6 anh sang 3.000 lux véi thoi
gian chiéu sang 16 h/ngay.

3. KET QUA VA THAO LUAN

3.1. Cam twng tao phéi soma ti la chua
truéng thanh ctia ciy san nudi cay in vitro

Vat liéu ban dau dugec cam tng tao phéi
soma bdi cic chat kich thich sinh trudng thudc
nhém auxin (2,4-D, picloram, dicamba) (Stamp

D6 Hai Lan, Lé Tran Binh, Lé Van Son, Chu Hoang Ha

and Henshaw, 1987a; Szabados et al, 1987;
Mroginsky and Scocchi, 1993; Raemakers et al.,
1993a; Li et al, 1995; Narayanaswamy et
al.,1995 (trich tu Hillocks, 2001). Trong nhém
auxin, 2,4D dudc 4p dung phé bién nhat dé tao
phdi soma. Tao phdi soma trén méi trudng cé bo
sung picloram, dicamba ciing d& dudc bao céo 6
nhiéu loai cdy khac nhau (Raemakers et al,
1997; Castillo et al, 1998; Groll et al., 2001;
Mendoza and Kaeppler, 2002; Preeti and
Kothari, 2004).

Trong nghién ctiu nay, phoi soma duge tao
ra trén moi trudng MS bé sung picloram véi cac
noéng d6 khac nhau. La chua trudng thanh cua
hai giong sdn KM94 va KM140 nubi cay in vitro
dugc st dung dé xac dinh hiéu qua néng do
picloram trong viéc tao phéi soma. Cac mau cay
duge dit trén moi truong tao phdi soma trong
vong 2 tudn, giai doan dau cua qua trinh tao
phoi (phéi hinh ciu) quan sat duge 6 tuan thi 3,
giai doan sau cua qui trinh tao phéi (hinh chuy)
¢6 thé quan sat duge ¢ tuan thia 4 (Hinh 1B).

Két qua trong bang 1 cho thiy, kha ning
tao phdi soma va sd phdi/miu trén tit ci cac
noéng do picloram dugc thit nghiém 6 hai giong
tuong d6i cao. O ca hai gidhg sén, véi pham vi
nbéng do picloram ting dan tu 1 - 15 mg/l, ty l&
tao phdi soma va s6 phoi soma/miu cdy ting
dan, déu thap nhat é nong do picloram 1 mg/l,
déu dat ti 1é cao nhat ¢ néng d6 12 mg/l. Mic du
cuing ti 1& thuan véi néng d6 auxin, hai gia tri
nay 6 KM 94 véi bat ki nong d6 picloram thi
nghiém nao ciing déu cao hon ¢ KM 140, dic
biét 12 6 néng d6 12 mg/l, KM 94 c6 ty 1é tao
phoi soma va s6 phoi soma/mau cdy lan lugt 1a
81,4 +£ 1,7% va 42,3 £ 3,0 cao hon KM 140 vé1
hai gia tri 1an lugt 1a 70,4 + 2,9% va 27,9 + 2,5,
trong d6 ti 1é tao phoi soma ctia KM 94 cao hon
KM 140 1 11% va s6 phoi trén mau ciy cao hon
14,4. K&t qua nay ciing phu hop véi cong bd caa
Zhang et al. (2001), ciing chi ra & noéng do
picloram 12 mg/l, ty 1& tao phéi va s6 phdi/mau
cay cho két qua tét nhat. Danso et al. (2010) cho
rang ca hai chat 2,4D va picloram déu cho hiéu
qua cao (90 - 100%), tuy nhién méi trudng cé bo
sung picloram qua trinh tao pho6i soma nhanh
va vuot tréi so véi méi trudng bé sung 2,4D béi vi
picloram tac dong dén thanh t& bao va lam gian
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Bang 1. Anh huéng ctia nong dé picloram t6i sy hinh thanh phéi soma
tir 1a chua truéng thanh cta hai giong san KM94 va KM140 nudi cdy in vitro

Picloram (mg/l)

KM140

KM94

Ty |é phoi soma (%) Ph6i soma/mau cay Ty |é phoi soma (%) Phéi soma/mau cay
1 23,2+1,2 10,3+2,1 28,6 £+2,2 15,3+2,6
3 41,3+1,7 18,4+2,0 49,3+2,0 31,3+2,0
6 56,7 +1,9 19,2+1,2 70,3+1,2 37,6+1,8
9 61,5+1,7 21,4+1,5 725+1,5 39,6+1,2
12 70,4 +2,9 27,9+2,5 81,4+1,7 42,3+ 3,0
15 62,8+1,2 24,2+1,8 77,8+2,6 31,6+2,0

Ghi chii: Gi4 tri phéi/mau cdy la tong s6 phéi & cdc hinh dang nhu tron, tim, c4 dudi va 14 mam. Panh gia dugc thuc hién sau 4

tudn nuéi cdy trén méi truong MS bé sung picloram & cdc néng dé khac nhau.

t& bao nhanh hon 2,4D. Tuy nhién, su phat trién
ctia phdi dudc cam ting béi NAA nhanh hon 2,4-
D, dicamba hoéc picloram (Sofiari, 1996).

3.2. Kha nang nay mam cta phéi soma tao
thanh cay con

Giai doan nay mam ctua phéi soma thanh
cdy con déng vai tro quyét dinh déi véi danh gia
hiéu qua ctia qua trinh tai sinh cay, dic biét la
trong qué trinh chuyén gene vi néu tai sinh cay
kém trong khi s6 lugng phdi tao ra nhiéu, gene
¢6 chuyén vao mo, phéi duge thi ti 1é cay chuyén
gene cling rat thap.

K&t qua duge thé hién bang 2 cho théy, &
tat ca cac nong do6 BAP thi nghiém, cac cum
phoi soma & ca hai giong KM 140 va KM 94
déu nay mam vdi ti 1& tuong d6i cao. Ngay ca
moi trudng khong bd sung BAP, phéi van nay
mam véi ti lé 45,6 + 0,7 va 51,4 + 2% 14an lugt
¢ giobng KM 140 va KM 94. Ca hai giong déu
dat ti 1é ndy mam cao nhat d néng d6 BAP 0,3
mg/l, tuy nhién gia tri nay 6 giong KM 140
(82,1 £ 3,1%) cao hon 6 giong KM 94 (79,2 +
2,3%), su sai khac vé gia tri nay d hai giéng
hau nhu khéng dang ké. Ti 1&é ndy mam gidm
din & ca hai giong khi néng d6 BAP tang dan
tw 0,6 - 1,5 mg/l.

3.3. Kha nang tao ré va ra cay

Sau 3 tudn nudi cdy dé tao ré, cac choi cay
sdn méi duge nay mam cua hai giong KM94 va
KM140 dat chiéu dai ti 1 - 1,5 cm duge chuyén

sang mbi trudsng MS bd sung cac noéng do IBA
khac nhau (0; 0,3; 0,6; 0,9; 1,2 mg/l).

Két qua cho thdy, & tat ca cac nong do thi
nghiém, cic chéi déu xuédt hién ré (ti 1é dat
100%). Tuy nhién, trén méi truéng MS khoéng co
chit kich thich sinh trudng IBA cho kha nang ra
ré nhanh hon, s6 lugng tit 3 - 4 ré&/mau cdy, cac
cong thiic bd sung IBA ra ré cham hon khoang 1
- 2 tudn véi s6 lugng ré it, kich thude ngin.

Cay sén tai sinh c6 s6 lugng 2 - 3 ré va chiéu
dai tit 6 - 8 cm dude chuyén ra trong trén gia thé
tr&u hun tron d4t cat véi ti 16 thé tich 4: 6. Trong
2 tuan dau cay dugc nudi trong phong nudi ciy
v6i nhiét do 27°C, cuong dd chiéu sang 1000 -
1500 lux, thdi gian chiéu sang 12 h/ngay. Sau dé,
cdy con dudc dua ra tréng trong nha luéi, tuan
dau tranh anh sang chiéu truc xa, cung cap day
da nuée. Ti1é cay song dat 100%.

3. KET LUAN

Mot hé théng tai sinh ciy sidn hoan chinh
thoéng qua phdi soma tit 14 chua trudng thanh
trong 16 - 18 tuan da dugdc nghién ctu thanh
cong qua cac bude: Cam ting tao phdi soma tit 14
chua trudng thanh trén moéi trudng MS b6 sung
picloram 12mg/l sau 4 tuan, giong KM94 cho ty
1&¢ hinh thanh phéi (81,4 £ 1,7%) so v6i giong
KM140 (70,4 + 2,9%). Cum phéi duge chuyén
sang méi trudng MS c6 b6 sung 0,3 mg/l BAP dé
ndy mam tao cay con, ty 1& tao ciy con & gidng
KM140 (82,1 + 3,1%) lai cao hon véi giong KM
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Bang 2. Anh huéng ctia néng do BAP dén qua trinh tao cAy con
tif phoi soma sau 4 tuan nudi cay

Phoi soma tao thanh cay con (%)

BAP (mg/l)
KM140 KM94
0,0 45,6 +0,7 51,4+2,0
0,3 82,1+3,1 79,2+2,3
0,6 78,7+2,2 77,3+1,2
0,9 65,2+1,4 71,4+£15
1,2 63,4+2,0 61,3+1,5
1,5 54,2+ 0,7 58,3+ 2,6

Bang 3. Anh huéng ctia néng do IBA dén qua trinh tao ré

Ti lé tao ré (%)

IBA (mg/l)
KM140 KM94
0,0 100 100
0.3 100 100
0,6 100 100
0,9 100 100
1,2 100 100

Hinh 1. Tai sinh cAy sin qua cac giai doan khac nhau

Ghi chi: A: Manh 1a; B: M6 seo phat sinh tir Ia chua trudng thanh; C: M6 seo dang phéan hoa phéi; D: Phéi soma tai sinh
thanh cay con; E: Cay trén méi truong ra ré.
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94 (79,2 + 2,3%). Chéi cay dudc tao ra dat chiéu
dai khoang 1,0 - 1,5 cm dugde chuyén sang moi
trudng MS khoéng c6 chit kich thich sinh trudng
cho ty 1& ra ré dat 100%, ré sinh trudng t6t nhat.
Nhiing cay tai sinh in vitro c6 bd ré hoan chinh
dugc trong trong bau gia thé tradu hun: dat cat
(4: 6) dat ty 1é cay song 100%.
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