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XAY DIJIVG HE THOIME TAI SIIMH CUA BEO TAIVI 
SPi ROD EL A POLYRRHIZA 

Phiing Thi Thu Ha\ Nguyen Thi Khanh Van\ Le Huy Ham' 

TOM TAT 

SpirodelapoIyrrhiza\ii cay mot la mam, thuoc ho Lemnacea. Voi kha nang tang sinh khoi nhanh, difeu kien 
nuoi trong don gian, phan bd rong rai tren toan the gioi... nen loai thuc vat nay co nhi^u tiem nang de dugc 
lua chon lam he thdng san xuat cac chat co boat tinh sinh hoc phuc vu cho cac muc dich da dang ciia con 
nguoi. Cac nghien ciiu cho thay co the xay dung he thdng tai sinh b loai beo tam Spirodelapolyirhiza. Mot 
so giai doan can thiet cua he thong tai sinh da dugc nghien ciiu, bao gom tao callus (the chai), nhan callus 
va tai sinh cay true tiep tir callus. Cac yeu to khac nhau nhu: moi truong khoang, nong do chat kich thich 
sinh truong va cac chat bd sung khac co anh huong ro ret toi hieu qua cua he thdng tai sinh cua loai beo 
nay. Ty le tao callus dat 31,28% va ty le tai sinh buoc dSu dat 23,61%. 

Tir khoa: .6eo tam, Spirodela polyrrlnza, he thong tai sinh, the chai. 
I.DATVAIMDE 
Beo tam {Spirodela polyirhizd), loai cay mdt la 

mam thudc ho Lemnaceae (Landolt, 1986), la thuc 
vat sdng dudi nude, cd the sinh trudng tdt d hau nhu 
moi noi, chi can cd nude va anh sang. Spirodela 
polyrrhiza la mdt trong nhiing loai beo tam cd kich 
thudc Idn nhat (dai 1,5 - 10 mm, rong 1,5 - 8,0 mm), 
sinh san nhanh va cho trgng lugng kho cao nhat 
trong ho beo tam (Landolt & Kandeler, 1987). Vdi 
thdi gian nhan doi canh tir 24 - 72h (Landolt, 1986), 
beo tam lap ki luc ve kha nang nhan sinh khdi so vdi 
cac loai thuc vat bac cao khac (Landolt, 1998). 

Beo tam cd ham lugng protein trong mot don vi 
trong lugng kho kha cao, dat tir 15 - 45% vdi thanh 
phan axit amin phong phu. Chiing cdn cd nhieu loai 
vitamin nhu: A, BI, B2, C... va cac amino axit khong 
thay the, trir methionin, cho nen beo tam dugc sir 
dung lam ngudn dinh duong cho ngu'di va dong vat. 
Beo tam cdn cd kha nang loai bd cac chat dinh 
duong va mot sd chat doc hai trong mdi trudng nude 
hi 6 nhilm (Chang, 1977; Landolt & Kandeler, 1987; 
Poral, 1979). Da cd nhieu nghien cim chuyen gien d 
beo tam de san xuat boat chat. Cac nha khoa hgc 
My, Phap da sir dung cac loai beo tam de chuyen cac 
gien cd gia tri kinh te nham san xuat cac boat chat 
khac nhau, trong dd cd vacxin (Fischer et al , 2004). 

He thdng tai sinh ddng vai trd quan trgng trong 
nghien ciiu chuyen gien d thuc vat. Bai bao nay trinh 
bay cac ket qua nghien cun xay dung he thdng tai 
sinh tren ddi tugng beo tam Spirodela polyrrhira. 

II. VAT UEU VA PHUONG PHAP NGHIEN CUU 
1 1. VatUcu nghien cmi -i , ^ 
Jlilt! -JJiN' ' ••••'• ' ' : • : • - > • ' - > . . ; i - ' i ' . • 

'Vien Di truygn Nong nghiep. 

Mau beo tam thu thap tren mot sd ddng ruong 
ngoai thanh Ha Ndi dugc giii di phan loai, dinh danh 
va dugc cac nha khoa hoc tai Vien Dia Thuc vat - Hgc 
vien Lien bang Thuy Sy xac dinh la loai Spirodela 
polyrrhira (viet tat la SP). Day la mot trong nhung 
loai phan bd rong rai tai Viet Nam va khu vuc chau A 
(Hoang Thi Sau, Tran Van Ba, 1998). 

2. Phuong phap nghien ciiu 
Tao ngudn vat lieu v6 triing: Beo tam SP thu vd 

dugc khir tning bang Ca(0Cl)2 5% trong thdi gian 2 
phut . Beo dugc nuoi tren moi trudng khoang H 
(Hutner, 1953) chira 1,5% sucroza (dudng mia). 

Canh beo SP trndng thanh sau 5 ngay nuoi cay 
dugc sir dung lam vat lieu cho cac thi nghiem tao the 
chai (callus). 

Tao callus: Moi tmdng nuoi cay dugc sir dung la 
moi trudng khoang H (Hutner, 1953), WP (Mc Cown 
& Lloyd, 1980), MS (Murashige & Skoog, 1962), N6 
(Chu & cs., 1975), B5 (Gamborg, 1968) (theo Edwin, 
1993/1996) bd sung cac chat kich thich sinh trudng 
(KTST) nhu: 2,4-D, BAP, NAA, kinetin va dudng 
sucroza, cazein hydrolysat (CH) vdi ham lugng khac 
nhau. 

Tai sinh: Callus dugc chuyen sang moi tioiong tai 
sinh cay vdi thanh phan khoang H/2 bd sung 1,0% 
sucroza. 

Beo thi nghiem dugc cay tren dia petri (6,5 x 1,5 
cm) vdi 12,5 ml moi tmdng. Tren mdi dia thi nghiem 
cay 7 canh beo da nuoi cay 5 ngay tudi. Mdi cong 
thiic thi nghiem cay 8 dia, lap lai 3 lan. 

Dieu kien nuoi cay: beo dugc nuoi d dieu kien 27 
± f C , chieu sang 10 h/ngay d cudng do anh sang 
2000 - 2500 lux hoac kliong chieu sang trong tii nuoi 
SANYO cd didu khien nhiet do va anh sang. 
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Cac sd lieu thu dugc dugc xir li thdng ke, sir 
dung chuong trinh Excel 5.0 va bien luan ket qua 
theo Nguydn Dinh Hien, 1998. 

111. KET QUA VA THAO LUAN 
1. Thu thap va xu ly miu 
Mau beo SP sau khi thu thap vd dugc nuoi each 

ly trong cac chau vai. De tao vat lieu nuoi cay vd 
triing, sir dung hoa chat Ca(0Cl)2 d cac ndng do 3, 5 
va 7% vdi thdi gian khu trimg lan lugt la: 2, 4 va 6 
phut. Che do khu triing bang Ca(0Cl)2 5% trong thai 
gian 2 phut cho ty le mau sdng va sach cao nhat dat 
54% (bang 1).̂  

Bang 1. Anh hudng cua thdi gian va ndng do 
Ca(0Cl)2 tdi ty le tao mlu v6 triing 

Hoa chat 

Ca(0Cl)2 

Nong 
do 
(%) 

3 

5 

7 

Thai 
gian 

(phut) 

2 
4 
6 
2 
4 
6 
2 

4 
6 

Tyle 
miu 
sdng, 

v6 
trung 

(%) 
28 
32 
46 
54 
41 
35 
32 
22 
15 

Tyle 
miu 

nhifim 

(%) 

55 
44 
29 
24 
20 
17 

20 
14 
11 

Tyle 
miu 
chet 

(%) 

17 
24 
25 
22 
39 
48 

48 
64 
74 

2. Tao callus 
a. Anh hudng cua mdi trudng tdi kha nang tao 

callus 
Nham nghien cim anh hudng cua moi trudng 

khoang ciing nhu chat kich thich sinh tru'dng den 

kha nang tao callus tir cac canh beo, da su dung 5 
loai moi trudng khoang la H, WP, B5, MS va N6 cd 
bd sung cac td hgp kich thich sinh trudng (KTST) 
voi ndng dd 2,4 D la 2 mg/1, BAP: 2 mg/1, kinetin: 0,5 
mg/1 va NAA: 0,5 mg/1. Ket qua thi nghiem qua quan 
sat dinh tinh ve kha nang tao callus tren cac cong 
thuc moi trudng dugc trinh bay d bang 2. 
Bang 2. Anh hudng cua nen khoang tdi kha nang tao 

callus d SP 
Nen 

H 
N6 
MS 
WP 
B5 

2,4-D + 
BAP . 

-t-

-
-t-

++ 

-1-

2,4-D + 
kinetin 

-
-
-
-
-

BAP + 
NAA 

-
-
-
-
-

Kinetin 
-FNAA 

-
-
-
-
-

Dau "-I-": tao dugc callus; "-": khong tao dugc 
callus 

Ket qua thi nghiem cho thay, mSu beo tam SP 
cho phan img tao callus tdt hon ca tren ndn khoang 
WP cd bd sung 2 mg/1 2,4D va 2 mg/1 BAP so vdi 
cac cong thiic thi nghiem khac. Callus hinh thanh tir 
viing mo phan sinh ggi la diem nut (node) nam sau 
trong hai tiii ben cua canh beo. Nhu vay moi trudng 
khoang WP bd sung KTST 2,4-D va BAP se dugc sir 
dung cho cac thi nghiem tiep theo. 

b. Anh hudng ciia ham luong2.4-D va BAP tdi sir 
hinh thanh callus 

Thi nghiem vdi cac ndng do khac nhau cua 2,4-D 
va BAP nham tim ra td hgp chat dieu hoa sinh trudng 
2,4D -I- BAP phii hgp cho su hinh thanh callus d SP. 
Ket qua thi nghiem dugc trinh bay d bang 3. 

BAP ^ ~ ~ " - - ^ 

0,0 

0.5 

1,0 
2,0 

3,0 

4,0 

P < 0,05 

Bang 3. Anh 

0,0 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

ludng cua ham lugng 2,4-D va 

2,0 

0,00 

0,00 

3,73 

10,08 

17,96 

6,47 

P = 0,0079 

4,0 

0,00 

0,00 

2,83 

11,40 

19,83 

2,27 

P = 0,009 

3AP tdi hieu qua tao callus (%) 

6,0 

0,00 

0,00 

2,14 

14,49 

6,60 

2,22 

P = 0,01 

8,0 

0,00 

4,55 

10,61 

16,50 
2,04 

1,09 
P = 3,58E 

10,0 

0,00 

3,70 

10,77 

7,11 
7,59 

0,48 

P = 0,0065 

Donvi: 2,4D va BAP la mg/1 

Ket qua thi nghiem cho thay d moi trudng bd 
sung 2,4D ham lugng thap (0 -2 mg/1) ket hgp vdi 
BAP (0 - 0,5 mg/1) cho ty le tao callus dat thap (0 -
3,73%). Ty le tao callus tang dan va dat cao nhat la 

19,83% a moi truong bd sung ket hgp 4,0 mg/1 2,4D + 
3,0 mg/1 BAP. Day la cong thirc cho callus ddng deu 
ve kich thudc va mau sac nhat so vdi cac cong thiic 
cdn lai sau 2,5 thang nuoi caiy. Qua bang 3 cung cho 
thay d cac cong thirc co ham lugng BAP cao. thi ty le 
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tao callus thap. Moi truong khoang WP bd sung 4 
mg/1 2,4D ket hgij 3,0 mg/1 BAP dugc chon lam moi 
trudng tao callus. 

c. Anh hudng cua ham luong dudng (sucroza) 
den hieu qua tao callus 

Trong nu(M cay mo te bao, sucroza dugc sir dung 
nhu mdt ngudn cung cap nang lugng khong the 
thieu. De tim nong do sucroza tdi im cho qua trinh 
hinh thanh callus, cac ndng do sucroza 1, 2, 3, 4% 
dugc bd sung vao moi truong khoang WP, 4 mg/1 
2,4D, 3,0 mg/1 BAP. 

• •' Bang 4. Anh hudng cua ham lugng dudng (g/1) 
tdi ty le tao callus (%) d beo SP 

Bang 5. Anh hudng cua ham lugng Cazein hydrolysat 
(CH) tdi ty le tao callus d SP 

Cong thiic 

D/C 

1 
2 

3 

4 

Ham lugng duong 

(g/1) 
0 

10 

20 
30 

40 

P < 0,05 

Ty le tao callus (%) 

4,12 

10,69 

19,18 
26,26 

13,66 
P = 0,0089 

Ket qua d bang 4 cho thay: Dudng cd anh hudng 
ro ret tdi su hinh thanh callus d SP. Tren moi trudng 
khong bd sung sucroza, ty le tao callus dat thap 
4,12%. Ty le nay tang dan va dat cao nhat la 26,26% d 
ham lugng 30 g/1 sucroza (gap hon 6 lan so vdi moi 
trudng khong bd sung dudng). Tuy nhien, khi ham 
lugng sucroza bd sung qua nhieu (>30 g/1) lai lam 
giam ty le tao callus. Ket qua thi nghiem khang dinh 
vai trd quan trong ciia dudng trong qua trinh tao 
callus d beo tam. Ham lugng dudng 30 g/1 bd sung 
vao moi trudng tao callus d 5Pda dugc lira chgn cho 
cac thi nghiem tidp theo. 

d. Anh hudng ciia dich chiet thuy phan cazein 
hydrolysat (CH) tdi hieu qua tao callus 

Dich chief thuy phan cazein la mot chat phu gia 
rat giau cac amino axit tu do. Viec bd sung CH vao 
moi trudng nuoi cay tao callus da dugc nhieu tac gia 
sir dung nhu la chat khong the thieu trong viec tao 
callus va tai sinh mot sd loai cay (Dd Nang Vinh, 
2005). Vai trd ciia CH ddi vdi qua trinh tao callus d 
beo tam SP da dugc xac dinh d thi nghiem nay. Kdt 
qua thi nghiem cho thay: CH cung ddng mot vai trd 
quan trong trong giai doan khdi tao callus nhu ket 
qua chi ra d bang 5. Tren moi trudng khong bd sung 
CH ty le tao callus dat thap (9,1%), ty le tao callus cao 
nhat khi bd sung 1500 g/1 CH vao moi tmong tao 
callus, dat 31,28%. 

Cong thuc 

D/C 

1 

2 

3 

4 

Ham lugng CH 

(mg/1) 
0 

500 

1000 

1500 

2000 

P<0,05 

Ty le tao callus (%) 

9,10 

17,27 

25,82 

31,28 

27,17 

P = 0,039 

Hinh 1. Callus beo tamSF 
Nhu vay, moi tni'dng phii hgp cho tao callus la : 

Moi trudng khoang WP bd sung 4 mg/1 2,4D, 3,0 
mg/1 BAP, 30 g/1 dudng, 1500 mg/1 CH. 

3. Tai sinh cay beo tir callus 
Callus thu dugc sau giai doan khdi tao da dugc 

nhan len tren moi trudng nhan callus nham duy tri 
de sir dung cho cac thi nghiem tiep theo. Callus nhan 
dugc lira chgn cho tai sinh la dang callus trang nga, 
xdp. Trudc khi dua vao cac moi trudng tai sinh, 
callus dugc chuyen len moi trudng khong cd chat 
KTST nham giai phdng du lugng cac chat KTST tir 
moi trudng nhan cdn lai trong callus. 

a. Anh hudng cua mdi trudng khoang tdi hieu 
qua tai sinh cay & SP 

De xac dinh nen khoang thich hgp cho giai doan 
tai sinh cay d SP, da tien hanh thi nghiem tren 5 loai 
moi trudng khoang khac nhau. Ket qua dugc thu 
dugc d bang 6. 

Bang 6. Anh hudng cua nen khoang tdi ty le (%) tai 
sinh b SP 

Cong thiic 

1 
2 

3 

4 

5 

Nen khoang 

H/2 

B5/2 

MS/2 

N6/2 

WP/2 

P<0,05 

Ty le tai sinh (%) 

0 
0 

6,94 

7,64 

0 

0,0018 

Tren 5 loai moi trudng khoang dugc khao sat thi 
moi tmdng khoang N6/2 thich hgp hon ca cho giai 
doan tai sinh d S/'vdi ty le tai sinh dat 7,64%. Moi 
tru'dng khoang M8/2 cho ty le tai sinh 6,49% thap hon 
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so vdi cong thirc moi tru'dng khoang N6/2. Tren cac 
moi hordng khoang H/2, B5/2 va W?/2, khong thay 
xuat hien canh beo tai sinh. Callus tren moi trudng 
H/2 hi chet cd mau nau, cdn callus tren moi trudng 
khoang B5/2 va WP/2 cd mau vang nhat, nhan len it 
va cd mot vai ddm xanh nhung khong xuat hien canh 
beo, sau mot thdi gian. thi chef cd mau nau. 

b. Anh hudng ciia kinetin den hieu qua tai sinh 
cay aSP 

De cai thien hieu qua tai sinh canh beo fir callus, 
moi trudng khoang N6/2 bd sung kinetin d cac ndng 
do khac nhau dugc sir dung. Ket qua thi nghiem 
dugc trinh bay d bang 7. 
Bang 7. Anh hudng cua kinetin tdi hieu qua tai smh 

aSP 
Cong thiic 

D/C 

1 
2 

3 

4 

Knetin (mg/1) 
0 

0,5 

1,0 

1,5 
2,0 

P<0,05 

Ty le tai sinh (%) 

7,64 

11,81 
19,44 

15,35 
9,03 

P = 0,034 

22 

Ket qua d bang 8 cho thay: Sucroza cd anh 
hudng ro ret den hieu qua tai sinh d SP. Tren cong 
thiic moi trudng khong bd sung sucroza, khong quan 
sat thay canh beo tai sinh, callus hoa cd mau xanh 
sau mot thdi gian thi chet cd mau nau. Ty le tai sinh 
cay tang khi bd sung sucroza vao moi trudng tai sinh 
va dat cao nhat la 23,61% khi bd sung 10 g/1 sucroza. 

Tir cac ket qua da dat dugc, da sir dung moi 
trudng khoang N6/2 bd sung 1,0 mg/1 kinetin, 10 g/1 
sucroza, 7 g/1 aga (thach) lam moi trudng tai sinh. 

IV. KET LUAN VADE NGHI 

Cd the xay dung dugc he thdng tai sinh tren ddi 
tugng beo tam Spirodela polyrrhiza. Hieu qua tao 
callus budc dau dat 31,28% va hieu qua tai sinh dat 
23,61%. Ben canh canh beo tai sinh binh thudng thi 
van cdn cac canh beo tai sinh di dang, khong nhan 
len dugc. Can tiep tuc nghien ciru tdi uu cac yeu to 
anh hudng den qua trinh nudi cay nham nang cao 
hieu qua ciia he thdng tai sinh phuc vu cho cac 
nghien ciiu chuyen gien. 
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Ket qua nghien ciru cho thay: Kinetin cd vai trd 
quan trgng trong cai thien hieu qua tai sinh canh tir 
callus. Tren cac moi trudng bd sung kinetin, ty le tai 
sinh cao ban ban Can lugt la 11,81%, 19,44%, 15,35% 
va 9,03% tuong ring vdi cac ndng dd kinetin 0,5, 1,0, 
1,5, 2,0 mg/1) so vdi cong thirc ddi chimg khong bd 
sung kinetin (7,64%). Cong thiic moi tnrdng bd sung 
1,0 mg/1 kinetin cho ty le tai sinh cao nhat d SP. dat 
19,44%. Sd canh tai sinh thu dugc tir 2 - 4 canh tren 
mdi cum callus tai sinh. Ham lugng kinetin 1,0 mg/1 
dugc sii dung cho cac thi nghiem tiep theo trong giai 
doan tai sinh d beo tam SP. 

c. Anh hudng ciia ham luong sucroza tdi hieu 
qua tai sinh a SP 

De xac dinh anh hudng cua ham lugng sucroza 
tdi kha nang tai sinh d beo tam SP. da bd tri 5 cong 
thiic thi nghiem vdi ham lugng sucroza lan lugt la: 0, 
5,10, 20 va 30 g/1. Ket qua thi nghiem dugc trinh bay 
d bang 8. 
Bang 8. Anh hudng cua sucroza tdi ty le (%) tai sinh d SP 

Cong thirc 

D/C 

1 

2 

3 

4 

Ham lugng 
sucroza (g/1) 

0 

5 

10 

20 

30 

P < 0,05 

Ty le tai sinh (%) 

0 

19,44 

23,61 

15,97 

11,75 

0,0023 
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Ca(OC0, 5% 
2 phut 

Nhiu bt"0 SP 

: :> 

FU'o v6 trtniu Nhan nlianh 

WP + 3 nig/l BAP -1- 4 nig/l 
2,4-D + 30 g/1 sucroza + 

1,5 g/1 CH 

2 tiiang 

" « » * ^ ^ t a » . *• •^ ^ 

Beo tii sinh 

45 ngay 

N6/2 + 1 mg/1 Kinetin! 
+ lOg/I sucroza 

Tao callus 

Hinh 3. Sa do he thdng tai sinh d beo tam Spirodela polyrrhiza 

Vru ariti/i.fi 

RESEARCH ON REGENERATION SYSTEM IN SPIRODELA POLYRRHIZA 

. 1 : Phung Th i Thu Ha, Nguyen Th i Khanh Van, 

Do Nang Vinh, Le Huy Ham 

Summary 

Spirodela polyrrhiza, a monocotyledon plant, belongs to Lemnaceae idrnWy. With capacity increase biomass 
fast, easy to cultivate and distributed worldwide, representatives of this family have great potential to be 
host plant for the production of biologically active substances. These studies have initially established a 
regeneration system from Spirodela polyrrhiza fronds. A number of process as callus initiation, callus 
multiplication, direct plant regeneration from callus have been investigated. Different factors such as 
nutrient composition, concentration of auxins and cytokinins, other supplement substances have 
significant influence on the efficiency of the regeneration system. Ratio of callus induction is 31.28% and 
front regenerated ratio is approximately 23.61 percent. Further works need to be done to optimize the 
efficiency of the regeneration system in this plant. 

Keywords: Duckweed, Spirodela polyrrhiza, regeneration system, callus. 
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NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2010 23 




