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KH AO SAT SU' PHAT SINH PHOI TH E HE & KHOAI Mi - (Manihot esculentaCrantz)

Vii Vin Kién, Nguyén Du Sanh
Truong bai hoc Khoa lvc Tu nhién,PHQG-HCM
(Bai nhin ngay 21 thang 034m 2011, hoan ahh sra chra ngay 23 thang 09am 201)

TOM TAT: Phai thé hé ¢ khoai mi dong KM297:tkhuc @it thuy la non in vitro hay khieitla

mam phdi te hé duroc cim i#ng trén méi trong MS 16 sung picloram 8mg/l, sau 13 ngay nudiyc

trong i. Cac giaidogn phat trén phdiduec ghi nhin sau 10 ngay nudidy ¢ ngoai sang trén moi

truong MS B sung BA 0,1mg/l va NAA 0,01mg/l. ddinh AIA va Zeatin 6i sinh aia giai dogn phoi

hinh @iu @& dwrgc phan tich.

Tir khéa: khoai mi, Manihot esculenta, phodéthé, picloram.

Chir viét tit: 2,4-D: 2,4-dichlorophenoxy acetic acid, BA: bendgaine, @HTTTV: chit diéu hoa ting
truong thyc vit, MS: Murashige va Skoog, 1962, MT: maiding, NAA: naphthalene acetic acid, picloram: 4-

amino-3,5,6-trichloropicolinic acid.

MO PAU

Khoai mi cung ép o1 nhe mot ngudn leong
thyc quan tong cho @ dan cac vung néi dsi
va d@n nhiét d6i, dac biét l1a & chau Phi. Hin
nay ¢ Viét Nam, khoai midang trong qua trinh
chuyén d6i nhanh chongit cay kong thrc
truyén thdng thanh cay céng ndig [3].

Viéc cii tién cac gdng hién cé cho mc dich
ting ring sut, ting ham frong protein va gim
acid cyanhydric 1a 4n dé dangduoc quan tam
trén toan th gisi. Piéu kién quan tong cho
quy trinh @i tién gidng théng qua cacykthuat
hién dai nhu chuyén gen, dung &p t bao,dot
bién Iy hoc cin mot h¢ thong tai sinh cay hoan
chinh [11].

Trong nhing nim gin day, b mén Sinh ly
Thyc vat, Truong Pai hoc Khoa e Ty nhién
thanh plé H5 Chi Minh da tién hanh mt s
nghién @&u trén cay khoai mi nh ghép gira

mi cao su va khoai miagd md g0 va dch treo
té bao, phat sinh @, phat sinh hinh thai phoi
thé hé tr mé 0 c6 ngwn goc 14 khoai mi
dong Cwng Tru. Trong nghién @u nay,
ching toi tp tuc khio sat cac Bn déi hinh
thai, sinh ly trong qua trinh phat sinh phéé th
hé trénddi tuong KM297 va tn hanh céc thi
nghiém budc dau nhim nang cao & s phat
sinh phoi.
VAT LI EU VA PHUONG PHAP

Vit ligu

Cay khoai mi anihot esculentaCrantz),
dong KM297dugc trdng fai vuon thrc nghiém,
bo mén Sinh ly Tlxc vat, truong Pai hoc Khoa
Hoc Ty nhién thanh ph H5 Chi Minh, @@ &
phuong Linh Trung, gan Tha Buc. Khic ét
dbt than mang @t chdi nga duoc dua vaoin
vitro sau khi ki trung king dung dch HgCh
1,5%0 trong 20 phut. Caytugc gitr trong in
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vitro biang phrong phap &y chuyén chbi ngon
va chbi nga trén méi twong MS @ ban,
sucrose 20g/l. Thuy 4 trén @Bhila non (daiu
3- 8mm) @a cayin vitro dwoc cit vubng goc
véi gan chinh thanh cacamh cach nhau 2mm
vadit ngia trén MT nuobi dy.

Mai tr wong vadiéu kién nudi ciy

Mb6i truong nudi dy [a moéi twong MS B
sung thém sucrose 20g/l, Cus@3 mg/l, agar
6g/l, b sung cac OHTTTV (2,4-D, BA,
NAA, picloram) theo céac thi ngin khac
nhau, pHduoc chinh ¢ 5,7 = 0,1. Mdi taong
dugc hip khir tringd nhigt do 121°C va ap sét
1 atm trong thi gian 18 pht.

biéu kién nudi dy: cac thi nglim duogc
thuc hién tai Phong thi ngldim b mdn Sinh Iy
Thuc vat, co s pheong Linh Trung, gan Tha
buc; quang k 12 gb/ngay, aong d6 chiéu
sang 2500 + 500 lux, ndtido 27 + 3C, 46 am
75 + 10%. 6 riu cly duoc dat trong erlen 50ml
c6 chra 15ml méi teong cam ung. CAc ru
cdy saudo dugc chuyén sang erlen 100ml é¢ia
30ml méi trong cho g phat trén cia phai.

Bb tri thi nghiém

Thi nghiém 1: Khio st lai, néng dé auxin
Ién higu qud cam #ng phat sinh phoi & vat
ligu khac ait thiy 14 non in vitro

Khtc ¢t thiy 14 nondugc dit trén cac moi
truong am ang khac nhau, 1a méitdng MS
b6 sung 2,4-D (2, 4, 8) mg/l ko picloram (2,
4, 8) mg/l trong di 21 ngay. Sautd, miu ciy
dugc chuyén sang méi wong MS @ ban, dit
ngoai sang.

Thi nghigm 2: Khdo sat thyi gian cim #ng

Ién higu qud phét sinh phoi

Khdc cit thay 14 nonduoc dat cam ¢ng trén
mdi trwong MS b sung picloram 8mg/l sau 6,
10, 13, 21 ngaydi lan luot chuyén miu ciy
sang moi trong MS B sung NAA 1mg/l trong
t6i cho du 21 ngay. Sado, tit ca cac ndu ciy
& cac nghim thic khac nhauduoc chuyn
sang méi trong MS b sung BA 0,1mg/l +
NAA 0,01mgl/l.

Thi nghigm 3: Khdo sat mdi twong thich
hep cho s phat trién ciia phoi

Khtc cit thily 14 nonduoc dit cam tng trén
mdi truong MS b sung picloram 8mg/l trong
t6i sau 21 ngay. Sadn, miu cy dugc chuyn
sang cac méi twong khac nhau &n moi
truong MS @ ban (d6i chirng) va MS 16 sung
BA (0,1; 0,5; 1) mg/l + NAA 0,01mg/Idat
ngoai sang theo ddirphat trén aia phoi.

Thi nghiém 4: Khio st lai, néng dé auxin
Ién higu qud cam #ng phat sinh phoi & vat
li¢u khuc it t# digp phdi thé he

Phai tré hé thu duoc tir thi nghém 1 sau khi
chuyén miu cly sang méi trong MS @ ban
21 ngay. Cactt diép phoi t hé duoc cit
vudng goc i gan chinh thanh cacamh cach
nhau 2mm vatat ngira trén MT ém tng khac
nhau: MS b sung 2,4-D (4, 8) mg/l va
picloram (4, 8) mg/l. Sau 21 ngay trorg mau
cdy dugc chuyn sang MT MS b sung BA
0,1mg/l + NAA 0,01mg/l,dit ngoai sang in
cho sr phét trén aia phoi.

Thi nghiém 5: Phan tich hat tinh chit diéu
hoa ting trweng thuc Vit

Khac dit thiy |4 nondit trén méi taedong MS

bé sung piloram 8mg/b ngay 0, 10, 13, 21
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dugc do haat tinh HTTTV bing sinh tic
nghiém theo éi tién caa BUi Trang Vét, 1992.
KET QUA

Thi nghigm 1: Khio séat laii, néng dé auxin
Ién higu qud cim #ng phét sinh phoi & vat
ligu khac ait thily 14 nonin vitro

Mau ciy sau 3 ngayn tng cé @ gidn o
vé kich thréc va hit ddu tao 220 & Vi tri cac ét
cit. Sau 8 ngay, cousxuat hién caa khbi mé
se0 ¢O kh ning sinh phdi; sau 13 ngay, cd s

Xuat hién phoi hinh éu. Sau 21 ngay trén cac

mdi treong Gim ¢ng, ¢6 & xuat hign cia phoi
& céac giaidoan khac nhau trénédmit khéi mo
seo (Hinh 1.1).

Sau 10 ngay chéy miu ciy sang moi
truong MS @ ban, tt ca cdc nghim thic déu
c6 gr xuit hién phéi, trén méi rdong Gim tng
MS bd sung picloram 8mg/l tc d6 cho t sb
mau cly xuét hién phdi cao nfit (Bang 1). Gu
trac ghi phiu phoid giai doan c6 hai & di¢p
ciing duoc quan sat ty duoc arc chdi va arc
ré phat trén (Hinh 1.2).

Bang 1 Ti & miu cly khuc dt thuy 14 norin vitro trén cac méi trong aim tng khac nhau rse dé, cé

xuét hién phéi sau khiturgc chuyén sang méi rong MS @ ban 10 ngay

M6i tr wong Ti 1& mau cdy xuit hién phai (%)
MS (dbi ching) 0,0+0,0°

MS bd sung 2,4-D 2mg/!| 10,0 + 6%7

MS bo sung 2,4-D 4mg/l 13,3+6%2

MS bo sung 2,4-D 8mg/l 13,3+3%3

MS b) sung Picloram 2mg/I 6,7 +4°0

MS b) sung Picloram 4mg/I 10,0 + 40

MS bé sung Picloram 8mg/l 30,0+33

CAcss trung binh trong cacdt véi cac miu tr khac nhau thi khac & cé ¥ nglia ¢ mic p=0,05

Sb phéi trung binh/riu ciy xuét hién khong
khac bét nhiéu & cac nghim thrc khac nhau,
dao dong trong khéng tr 10- 20 phdi. Trén
mdi trwong MS b sung picloram 8mg/l, cho
trén 30 phai.

Thi nghigm 2: Khdo sat thyi gian cim #ng
Ién higu qud phét sinh phoi

O nghiém thrc cam tng 6 ngay, sau khi
chuyén miu ciy sang méi trong MS b sung
NAA 1mg/l, c6 s xuit hién va kéo daiwa @
tir M6 0 sau 7 ngay trén moiubng nay;dén

ngay thr 10, & ngung kéo dai, trén dmit ré

bit dau tao md g0 va sau khi chin sang moi

truong MS B sung BA 0,1mg/l + NAA

0,01mg/I cac lai tiép tuc kéo dai va khong co
s xuét hién phoi.

O cac nghim thic con hi, sau 10 ngay
chuyén miu ciy sang méi trong MS b sung
BA 0,1mg/l + NAA 0,01mg/ldéu c6 s xuét
hién phéi va khéng c6us c6 mit cua f;
nghiém thrc cim tng sau 13 ngay chdékqua
t6t nhit (Bang 2). $ phdi trung binh/du ciy
xuat hién phoi khdng cos khac bét nhidu: tir
20- 30 phdi.
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Bang 2.Ti I&¢ miu ciy xuét hién phéi i thoi gian éim itng khac nhau trén méing MS b sung

picloram 8mg/I

Thoi gian cam @ng trén mdi trwedong picloram 8mg/| Ti 18 miu cay xuét hién phoi (%)
21 ngay ¢di ching) 20,0+6,2
6 ngay 0,0+0,0F
10 ngay 20,0+373
13 ngay 36,7 +3,3

Cac $ trung binh binh trong caait véi cac miu tr khac nhau thi khac 8iicé y nglia ¢ mirc p=0,05

Thi nghigm 3: Khdo sat mdi twong thich
hep cho s phat trién cia phoi

Sau 10 ngay chéy miu cly sang cac moi
truong khac nhau charsphét trén caa phoi, t
lé b mau cy xuét hién phéio cac nghim thirc
thir nghiém khong khéac I8t so i dbi ching
(mdi trwong MS © ban), dao dong trong
khoang 20- 26,7%. Tuy nhiéndsphdi trung
binh/nBu ciy xuat hién phoi¢ cac nghdm thic
thir nghiém déu cao fon (20- 30 phdi) so i
dbi chirng (10- 20 phbi).

Thi nghiém 4: Khio séat lai, néng dé auxin
Ién higu qud cam #ng phat sinh phoi & vat
ligu khuc ait t digp phoi thé he.

Sau 3 ngay @am tng trén cac mdi trong
khac nhau, @u ciy bét dau tao md go. Sau 14

ngay, c6 8 xuit hién phdidat dén giai doan

hinh cadudi. Sau 21 ngay trén moiubng cim

ing, phoéid cac giaidoan khac nhau it hién

v6i tan & cao trén B mat khéi mé so0. Giu

trac gii phiu phdi hinh &u dugc quan sat,
phdi chra phan héaur chi va arc 2 nheng

c6 day treo ngn gin phéi vao mé & (Hinh

1.3).

Sau 10 ngay chéyp miu ciy sang moi
truong MS B sung BA 0,Img/l + NAA
0,01mg/l. Tt ca cAc nghém thirc déu xuit hién
phéi, méi tuong MS B sung picloram 8mg/l
truéc d6 cho 91,7% r@u cly xuit hign phoi
(Bang 3). $ lugng phéi trung binh/du ciy tir
khuc dt tir diép phoi tt hé cao ton so i vat
liéu khac ét tir 14 nonin vitro (Hinh 1.4, Bng
4).

Bang 3.Ti & miu cy c6 xuit hién phoig cac nghim thic khac nhau & khic cit ti diép phéi tié hé

Moi tr wong Mau ciy c6 xuat hign phdi (%)
MS (doi ching) 0,0 +0,6

MS b sung 2,4-D 4mg/| 75,0 + 9%

MS ho sung 2,4-D 8mg/| 70,8 +8%3

MS ho sung Picloram 4mg/| 79,2+ 16

MS b6 sung Picloram 8mg/l 91,7+ 8,3

CA4c 6 trung binh trong cacdt véi cac miu tr khac nhau thi khac éicé y ngba ¢ mic p=0,05
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Bing 4.S5 lugng phdi trung binh/&u ciy khdc dit tir digp phoi thé hé xuat hign phdio cac nghim
thirc khac nhau sau khifa diy chuyén sang méi rdng MS 1 sung BA 0,1 mg/l + NAA 0,01mg/l 10

ngay
M6i tr wong Sb phdi trung binh trén mgt mau ciy xuit hign phoi
MS bo sung 2,4-D 4mg/| A+
MS b6 sung 2,4-D 8mg/I T+
MS b sung Picloram 4mg/l +H++++
MS b) sung Picloram 8mg/I P

Quy uéc: +, o lwong phdi it (1-10); ++, 8 luong phdi trong déi it (11-20); +++, s6 luwong phéi trung binh
(21-30); ++++, Sé lirong phodi trong dsi nhiéu (31-40); +++++, s luwong phoéi nhéu (41-50); ++++++, S6 lwong
phdi rét nhiéu (> 50)

Thi nghiém 5: Phan tich hat tinh chit diéu giandit trén mai trong Gim tng (MS b sung
hoa ting trweng thuc Vit 8mg/l picloram)dugc ghi ntin theo hinh 2.
Sy thay ddi hoat tinh auxin, cytokinin trong

mau diy khic @t phién 14 nonin vitro theo thi

Swr thay dbi hoat tinh auxin, cytoknin trong méu cy khc cit phién la
nonin vitro theo thoi gian nudi ciy

/i\‘

L5

= / —— auxin

\%D 1 x —8— cytokinin
0.5 .\*/'\.

0 6 13 21 (ngay)

Hinh 1. Sy thayddi hoat tinh auxin, cytokinin trong &u ciy khic dt phién 14 nonin vitro theo thvi giandit trén
méi treong aim tng MS I sung picloram 8mg/l

Hoat tinh auxin va cytokinintéu ting trong hay nhéu phdi dinh nhau, phéi hinh tach (cup
qué trinh @ém tng @o phoidat cao nlt vao shape).
ngay thr 13.

S5 phéi Hit theong ghi nkn dugc trong
nghién ¢u nay cao (80%), chyéu la phoi c6
sb lugng tir diép bt thuong, axim phéi Wi hai
Trang 18
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Hinh 1. 1.Phéi¢ cac giaidoan khac nhauit khic dt thiy 14 norin vitro sau 21 ngagit trén méi tedng Gim Gng
MS bb sung 2,4-D 4mg/l sau 21 ng&@Phdi giaidoan hai tr diép vsi cuc chbi va arc 18 sau 10 ngay chiép sang
méi treong MS @ ban; 3. Phdi hinh &u voi biéu bl sy khai tir vat liéu khac ét tir diép phéi thé hé sau khidit trén
mdi trrdng céim tng MS I sung picloram 4mg/l 21 ngag; Mot phan cum phdi tr vat liéu khic ét tir digp phoi
thé hé sau khi chgn sang mdi rong phat tién aia phdi 10 ngay, ke d6 dat cam tng trén MT MS b sung
picloram 8mg/l

THAO LUAN sinh phdiduoc tao ra trén moi wong MS b
Trén ddi tuong khoai mi, phoidat t6i giai sung 2,4-D 2mg/l + NAA 1mg/l + BA 0,5mg/|
doan c6 hai & diép s5m voi hinh thai binh sang moi trong MS @ ban, auxin ngai sinh
thuong c6 tkk thu nkin duoc ngay trén moi (NAA, 2,4-D) giam nhe trong mu ciy. Tuy
truong c6 B sung auxin mnh (2,4-D, nhién, dén tién quéa trinh phat sinh phéi cdr s
picloram)é ndng d6 cao trong méi trong Nubi lién quan cht che dén sy thay doi auxin i
cdy (8mg/l). Két qua nay phu bp wi céc sinh; auxin Bi sinh dat dén dinh trong giai
nghién &u khac [4], [5], [6], [8], [9], [10], doan phéi hinh 8u va sauté giam manh ¢ giai
[11]. doan phdi hinh chuy. Trong nghiénre nay,
Theo nghién ¢u cia Bui Trang Vét va cs. hoat tinh auxin va cytokinin ¢ sinh &ng ¢
(2004) [1], tréndéi tuong Cély lGa d(‘)ng 819 ngay thr 13 khidat mau ay la khac at phlén
Ngoc, sau khi chuén khbi mé s0 cé kh nang & nonin vitro trén mdi toong &m ung b
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sung picloram 8mg/l. Ngay th13 |a thi diém
xuat hién phéi hinh &u. C6é E chinh & ting
hoat tinh auxin va cytokinin @ sinh ¢ giai
doan nayda gilp cho s phat trén tiép theo @a
phdi i cac giaidoan saudé.

Auxin ndi sinh gam manh trong qué trinh

tao ao quan phdi [1]. Tuy nhién, sau 21 ngay

nudi dy, trng Wi thoi diém xuit hién phéi hinh
cadudi va phoi cé haitt digp, hait tinh auxin
noi sinh khéng gim so i ngay thr 13. Két

qua nay do g xuit hién khdngddong thdi cua

phbi ¢ cac giaidoan khac nhau sau 21 ngay

trén moi trong nudi dy (Hinh 1.1). C6 th
phdi hinh @u tiép tuc xuit hién trong ngay th
21 gitp cho hat tinh auxin i sinh trong rau
ciy cao. Miu ciy condit nudi trén méi twrong
auxin cao c6d ciing kich thich giaang hat
tinh auxin @i sinh trong mo eo.

Tom hai, c6 th do sr thu hat auxintt khi
md 0 vao cacd baod giai doan tién phdi va
kha ning sin xuit auxin caot cac € bao phia
trén phéi hinh &u gidp hat tinh auxin ®i sinh
cao¢ ngay thr 13. Saudd, sr dinh hréng aia
cac PIN protein (proteinan chuyn auxin di
ra) giap cho s di chuyn hiru arc cia auxin
ndi sinh tr phoéi qua day tredé vao kioi mé
se0; auxin i sinh ir mé6 0 <€ di vao moi
truong theo o ché khiéch tan. Chinh dong
auxin i sinh di chugn hiu arc theo wong
tir phoéi hinh du qua mé o rdi vao mdi trong

nudi dy cung \6i sr gia ting hat tinh aia

cytokinin la nhané& quan tong gitp cho phoi
hinh du tiép tuc phat trén trén modi teong co
bé sung auxin nga sinh cao.

Trong nghién 6u nay, $ luong phoi it
thuong la cao (80%). &h & phoi the hé bét
thuong caodd duoc ghi ntin trong bao caoia
Trinh Ngoc Nam va Ngugn Du Sanh, 2009
trénddi tugng cay ca tim$olanum melongena
L.) [12].

KET LUAN

C6 thé thu nHin dugc phdi tié hé khoai mi
dong KM297 tr khic @t 14 nonin vitro va
khic dt tir dép phoi thé hé dat t6i giai doan cé
hai tir digp trén mai teong MS b sung 2,4-D
va picloramt 4- 8mg/l.

Mbéi truong MS W sung picloram 8mgl/l
cho héu qui cao nlit trong @am ung phét sinh
phdi tr vat liéu & nonin vitro & cac Png do
dugc nghién au.

Thoi gian aim tng trén mai trong MS B
sung picloram 8mg/l sau 13 ngay (sda
chuyén sang MT MS b sung NAA 1mg/l) cho
hiéu qui phat sinh phdi caodm khi cho @am
rng sau 21 ngay,ov vat liéu lakhic dt la non
in vitro.

Vit lieu khic @t 14 mim phoi thé hé cho
hiéu gua phat sinh phbi caodm so \bi vit liéu
I& nonin vitro.

Hoat tinh auxin va cytokinin & sinh ting
trong giaidoan phéi hinh éu.
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SOMATIC EMBRYOGENESIS OF CASSAVA (MANIHOT ESCULENTA CRANTZ)
VAR. KM297

Vu Van Kien, Nguyen Du Sanh
University of Sciences, VNU-HCM

ABSTRACT. Somatic embryos of cassava var. KM297 receivesh fpieces of in vitro immature

leaf lobes or cotyledon of somatic embryos, wedeided on the MS medium supplemented with 8mg/!

picloram after 13 days inoculation in the dark cdiwh. Different states of embryo were obtaineeaft
10 days cultured on MS medium supplemented withn@yd BA and 0.01mg/l NAA, in the light

condition. Role of endogenous AIA and Zeatin ofjtbbular state of embryos was studied.
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