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Effects of growth regulators and training time on in vitro propagation
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Abstract

The study was conducted to determine the appropriate medium for shoot proliferation, plant regeneration and the
best training time for BV10, BV16 and BV32 lines of Acacia hybrid. The experiments were carried out in the basic MS
medium supplemented with growth regulators with different concentrations. The results indicated that the suitable
medium for shoot multiplication was MS + 8 g/L agar + 30 g/L sucrose + 1.5 mg/L BAP. In the case of adding TDZ
or NAA, the optimal concentration was 0.2 mg/L. The best rooting medium was 1/2MS + 8 g/L agar + 30 g/L sucrose
supplemented with 1.5 mg/L IBA for BV10 and BV32 lines of Acacia hybrid, supplemented with 1 mg/L IBA for
BV16 line of Acacia hybrid. In addition, the medium of 1/2MS + 8 g/L agar + 30 g/L sucrose supplemented with 2
mg/L IAA could be used for all three lines of Acacia hybrid. Besides, it also determined the appropriate training time
was 14 days with more than 85% of survival rate.
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XAY DUNG PHUONG PHAP DUNG HOP TE BAO TRAN CUA GIONG SAN KM94
VOI HAI GIONG SAN HN3 VA C-33
Pham Thi Huong", Lé Ngoc Tudn', Nguyén Hing',
Nguyén Thi Hanh', Pham Xuan Hoi'
TOM TAT

Nghién ctiu dugc thuc hién nhdm phat trién phuong phép tach t€ bao tran tit mo thit 14 san tai Viét Nam,
phuc vu dung hgp tébao tran, phat trién gidng san mdi. La ctia gidng sdn khang bénh kham 14 sain HN3 va dong
san C-33 ti cay sdn nuodi cdy in vitro dugc tién xti ly qua dung dich ¢6 nén khoang CPW (Frearson et al., 1973)
c6 nong d6 mannitol ting dan tli 5%; 9% va 13% mannitol, u trong cac dung dich trén véi thoi gian 1 gic. Sau
do, . mau 14 véi dung dich phan giai mo thit 1d c6 chia cellulase 1,6% + macerozyme 0,8% trong thoi gian 16
gio, lac 50 vong/phit, & nhiét do 25°C. San lugng té bao tran trung binh giong HN3 dat 1,0 x 10’ TBT/g trong
lugng tuoi, kha ning song dat 95,4%; giong C-33 dat 1,9 x 107 TBT/g trong lugng tuci véi kha ning song dat
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92,7%. Té bao tran tit mo seo phoi hoa giong KM94 duge dung hgp véi té bao tran tit mo thit 14 hai giéng sin
HN3 va C-33 st dung chét xtc tac PEG MW 4000 & ndng do 30%. Mat do té bao tran phu hgp cho dung hop
ti 5 x 10°- 1 x 10° Ty 1é dung hgp trung binh gitia KM94-C33 la 32,68%, KM94xHN3 la 16,8%. Két qua dung

hop gitta KM94xHN3 di thu dugc 8 cay tai sinh.

T khod: Cay sin (Manihot esculenta Crantz), té bao tran, dung hgp

I. DPAT VAN PE

Hién nay, cdc phuong phép ci tién giéng san chu
yéudugc st dungla phuong phaplai tao truyén thong
hodc thong qua ki thuat di truyén. Déi véi phuong
phdp lai tao gidng truyén thong, phuong phap dé cai
tién giong cdy trong nay dangla thi thach rat 16n boi
mot vai yéu t6 c6 lién quan bao gom: thiéu nguon
gen hitu ich cho lai tao, tinh di hgp cao, thoi gian
ra hoa khong tuong thich, kha ning ra hoa trén sin
chi han ché & mot vai vung sinh thai nhét dinh do
qua trinh ra hoa trén san va cic loai cay trong khac
phu thudc vao mot vai yéu t6 nhu thdi gian chiéu
sang, cac nhén t6 noi sinh nhu gibberellin va tudi
cay. O cac loai khong tuong thich vé sinh san, dung
hgp té bao tran la cach tiép can hiéu qua trong viéc
phat trién cac cay lai. Tuy nhién, kh6 khin ctua dung
hgp té bao trén 1a kha nang tai sinh san phdm sau
dung hgp. Nhiéu nhén t6 anh huéng dén kha ning
tai sinh ctia t6 hgp lai bao gom ban chét cua té bao
tran, phuong phap nudi cdy, moi trudng nudi cdy va
mat do t€ bao tran. Viéc chon loc b6 me st dung
cho dung hop 1a rit quan trong d€ tao ra cac bién di
mdi. Két qua nghién ctiu dé tai “Nghién ctiu tao té
bao tran va tai sinh cay hoan chinh phuc vu chon tao
gidng sdn khang virus” cia nhém nghién ctiu dugc
thuc hién trong giai doan tli 8/2019 - 12/2020 da cho
két qua tai sinh thanh cdng t€ bao trdn ti mo seo
phoi hod ctia hai giong sain KM94 (Pham Thi Huong
va ¢s., 2021). Nam 2020, Nguyén Anh Vi da nghién
ctiu phuong phap danh gid nhanh kha nang khang
bénh kham 14 trén 12 dong/giéng san trong dé co
dong C-33. Két qua da khéng dinh dugc dong C-33
la dong khang dugc bénh kham 14 san, phi hgp lam
vatliéu cho cac phuong phap lai tao. Ngoai ra, giong
san HN3 la giéng khang bénh kham 14 san da dugc
cong bo luu hanh tai ving BDong Nam B¢ vao nim
2021. Do d6, nghién ctiu st dung vat liéu 1a mo seo
phoi hoa ctia gidng san KM94 va té bao thit Ia cua
giong san khang bénh kham la C-33 va HN3 dé khac
phuc kha néng tdi sinh ctia t6 hgp lai sau dung hop.
Tuy nhién, nghién ctiu phuong phéap tich té€ bao
tran ti mo thit 14 sdn van chua dugc nghién ctiu tai
Viét Nam. Do dd, trong nghién ctiu nay ching toi ap
dung cac phuong phap nghién ctiu ctia cac tac gia

khéc d€ hoan thién phuong phép tach té bao tran tu
mo thit 14, phuc vu cho nghién ctiu dung hgp té bao
trdn gitia mo seo phdi hod clia giéng san dugc trong
phd bién tai Viét Nam (KM94) véi té€ bao tran tii md
thit 14 ctia cac giong san khang bénh kham la.

Phuong phap tach té bao tran tu 1a san da dugc
cdc tac gia nghién ctiu va xay dung. Khoi dau la
nghién ctiu cta Shahin va Shepard (1980) véi muc
tiéu xay dung phuong phép tach, phan chia va tai
sinh chdi tu t€ bao tran thit 14 sin thu dugc tu cay
sén dugc trong va phat trién trong ti nu6i diéu khién
nhiét do, anh sang cta giéng sdn Mexico No.35 va
CMC 76. Nghién ctiu da st dung t6 hgp enzyme
1,0% cellulase R 10, 0,5% macerozyme, i 25°C trong
diéu kién t6i, lac § diéu kién 50 - 70 vong/phut trong
thoi gian 5 gio. San lugng trung binh ctia té bao tran
thit 1a dat dugc 5,6 x 10° g/trong lugng tuoci cua la.

Ném 2017, Wu et al. da cong bo phuong phap
tach t€ bao tran tii 14 san st dung t6 hop enzyme
1,6% cellulase R-10 va 0,8% macerozyme, u trong
16 gio & nhiét do 25°C trong diéu kién t6i, san
lugng t€ bao tran thu dugc 4,4 x 10’ TBT/g trong
lugng tuoi va kha ning song ctia té€ bao tran dat
92,6%. Té€ bao tran sau tach dugc stt dung cho muc
dich nghién ctiu bi€u hién tam thoi clia gen

Nam 2020, Wen et al. ciing dua ra phuong phap
tach t€ bao tran tli 14 sin st dung t6 hgp enzyme
Cellulase 0,075% + Macerozyme 0,075%. Hon hop
sau d6 dugc t & diéu kién 28°C, 16 gid & diéu kién tdi.
San lugng t€ bao tran thu dugc khi tach tii mo thit 1a
ctia cac 14 non da md ctia gidng san SC8 dat 1,0 x 107
TBT/g trong luong tuoi, kha nang song sot dat 90%.

Cac nghién ctiu dung hgp té€ bao trdn dugc tién
hanh trén mot s6 doi tugng cay trong pho bién khac
nhau bao gdom céc giong cam quyt (Pereira ef al., 2003),
cai dau, chu6i va khoai tay (Collonnier et al, 2001;
Szczerbakowa et al, 2003; Szczerbakowa et al, 2003;
Hoang Thi Giang, 2016).

Dung hgp té€ bao trdn trén cdy san dugc tién
hanh bsi Wen et al. (2020) st dung phuong phap
xung dién. Day la nghién ctiu dung hop té€ bao tran
va tai sinh thanh céng dau tién & san.
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Céy san nudi cdy mo cta hai giéng san C-33 va
HN3 nhap néi ti Trung tdm Nong nghiép Nhiét
déi Quoc té CIAT, duge nghién ctiu danh gid khang
bénh kham 14 tai viing nhiém bénh kham 14 san Tay
Ninh - Viét Nam.

2.2. Phuong phap nghién ciiu
2.2.1. Bé tri thi nghiém

a) Thi nghiém 1. Khdo sdt dnh huéng ctia t6 hop
enzyme dén hi¢u sudt tach té bao trdn ti mo thit ld san

Ldy 1 g mau ld non da m& clia cac giong san
HN3 va C-33 tii cay nudi cdy mo & do tudi 4 - 6
tudn lam vat liéu tach t€ bao tran.

Phuong phap tach t€ bao tran ti la dugc ap
dung theo quy trinh ctia Wu et al. (2017) c6 cai
tién. L4 da md hoan toan duoc cit thanh cac lat
song song c6 kich thudc 1 mm bé rong. Sau khi cit,
cac mau la dugc u trong dung dich gay co nguyén
sinh CPW (27,2 mg/L KH,PO,; 100 mg/L KNO,;
250 mg/L MgSO,, 0,2 mg/L KI, 150 mg/L CaCl,;
0,003 mg/L CuSO,) + 5% mannitol; 9% mannitol
va 13% mannitol trong 1 gid. Sau d6 chuyén mau
vao 10 mL dung dich phén gidi c¢é thanh phan
nhu sau: 9% mannitol; 10 mM KCI; 10 mM CaCl;
20 mM MES, pH 5,8 v6i cac nong do enzyme dugc
khao sat theo cac cong thiic sau: CT1: Cellulase
1,6% + macerozyme 0,8% (Wu et al., 2017); CT2:
Cellulase 1,0% + Macerozyme 0,5% (Shahin
and Shepard, 1980); CT3: Cellulase 0,075% +
Macerozyme 0,075% (Wen et al., 2020).

Sau d6 mau la dugc @ v6i dung dich enzyme
trong thoi gian 16 gig, lic 50 vong/phut, & nhiét do
25°C va tach theo nhu mo ta cia Wu et al. (2017).
So sanh mat do t€ bao tran gitia cac cong thic thi
nghiém dé€ tim ra t6 hgp enzyme phu hgp.

b) Thi nghiém 2. Anh hudng cia dung dich tién xit Iy
dén hiéu sudt tdch té€ bao trdn

Liy 1 g mau 14 cta cdc gidng sin C33, HN3
ti cay nudi cdy mo & do tudi 4 - 6 tudn dugc cit
nho, ngdm va tién xt ly qua cac dung dich sau:
CT1: CPW (27,2 mg/L KH,PO,, 100 mg/L KNO,,
250 mg/L MgSO,, 0,2 mg/L KI, 150 mg/L CaCl, ,
0,003 mg/L CuSO,) + 5% mannitol, ngdm trong
1 gi6. Sau d6 chuyén sang dung dich CPW chtia
9% mannitol, ngdm trong thoi gian 1 gio, ti€p tuc
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chuyén sang dung dich CPW chtta 13% mannitol,
1 gi6 trudc khi chuyén sang ngdm bang dung dich
phén giai t€ bao tran; CT2: CPW + 13% mannitol
trong 3 gio; CT3: CPW + 9% mannitol trong 3 gio;
CT4: Ngam trong nudc kht triing 3 gio trudc khi
ngam vao dung dich phan giai enzyme.

Sau d6 mau la dugc u v6i dung dich enzyme va
tach theo nhu mo ta cia Wu et al. (2017).
¢) Thi nghiém 3. Nghién ciiu dnh hudng ctia PEG
dén hiéu sudt dung hgp té bao trdn

Té bao tran ti 14 va té€ bao tran ti mod seo phoi
héa sé dugc dung hgp véi nhau st dung chat xtc
tac PEG & cac nong do 20%, 30%, 40% va 50%.

d) Thi nghiém 4. Nghién ctiu dnh hudng cia mat do
té bao tran dén hiéu sudt dung hop

Phuong phap tach t€ bao tran tii 14, md seo phoi
héa (Pham Thi Huong va cs., 2021) va phuong phap
dung hgp nhu mo ta & trén. Thii nghiém cac mat do
t€ bao tran cho dung hop gitia hai gidng sn gom cac
matdo sau5x 10°, 1 x 1057 x 10°va 2 x 10°TBT/mL.
e) Thi nghiém 5. Ddnh gid dnh hudng ctia mdt do té
bao trdn dén hiéu sudt dung hop

Tht nghiém cac méat do t€ bao tran cho dung
hop gitia hai giéng san gom cac mat d6 5 x 105, 1 x
10,7 x 10°va 2 x 10°TBT/mL.

f) Thi nghiém 6. Anh hudng cia diéu kién moi
trudng nudi cdy dén hiéu sudt tdi sinh té bao trdn
sau dung hgp

Té bao tran tii 14 cna giong san khang bénh
kham 14 sdn HN3 va C-33 va té bao tran tii mo seo
phoi hda gidng sain KM94 sé dugc dung hop véi
nhau st dung chét xtuc tic PEG 6 nong do 30%.
Mat do té bao dung hop sti dungla 5 x 10°khi dung
hop KM94 véi C-33 va mat do 1 x 10° khi dung
hop v6i HN3. Nuéi cdy cac san phdm sau dung hop
trén hai loai mai truong khac nhau la moi truong
long TM2G-A va moi trudng chia agarose 0,4%.
Quan sat sy phét trién, phan chia cta t€ bao trin
sau dung hop.

+ D&i véi t8 hop lai KM94xC-33. Té bao tran
sau tach sé dugc pha loang xuéng mét do 1 x 10°
bang dung dich tién dung hgp (45 g mannitol; 36 g
sorbitol; 4,41 g CaCl,.2H,0; 5,55 g KCl; 7,88 g
Tris-HCI cho 1 lit; pH 7,2). Sau d6 tron theo thé
tich tuong duong.

+ Doi v6i t6 hgp lai KM94xHN3. Té bao tran
sau tach sé dugc pha loang xuéng mét do 5 x 10°
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bang dung dich tién dung hgp va sau d6 tron theo
thé tich tuong duong.

+Hut 500 pL td hop (KM94xC-33; KM94xHN3)
vao 6ng falcon 12 mL.

+ B0 sung thém 500 uL PEG 30% (PEG: 300 g
PEG/, 54 g/L glucose, 7,35 g CaClz.ZHzO trong 1 lit,
pH 7,0). U trong thoi gian 25 phit, nhiét &6 phong.

+ Ly tam 800 rcf/3 phut, sau d6 loai bé dich.

+ Thém 2 mL dung dich high pH/Ca?* (100 mM
CaCl2; 800 mM mannitol; 100 mM glycine, pH
10,5). Sau 10 phut 0, tién hanh ly tam 800 rcf/3 phut.
Loai bo dich néi, thém 5 ml dung dich riia W5P
(154 mM NaCl; 125 mM CaCl2.2H20; 5 mM KCI;
5 mM glucose, pH 5,6). Lap lai budc rtta 3 lan. Sau
do thém 500 pL dung dich TM2G-A. Nuoi cdy té
bao tran theo 2 phuong thtic:

+ Nuoi cdy 6 diéu kién long: Tién hanh nudi cay
té bao tran sau dung hgp trén moi trudng nudi cay
TM-2 (Shadin et al., 1985; Sofiari et al., 1998; Feng
et al., 2020) c6 bd sung thém kich thich sinh trudng
pht hgp va thay thé sucrose bing glucose. D€ hinh
thanh callus, mai truong nuoi ciy té€ bao tran dugc
giam dan ndng do glucose theo chu ky 10 ngay bo
sung thém 3 mL dung dich méi theo cac tién trinh
A-B-C-D. Thanh phan méi trudng A-B-C-D cu thé
nhu sau: TM-2+ 0,5 mg/L NAA + 1 mg/L Zeatin +
glucose véi su giam dian nong do tu 0,36 mol/L (A);
0,33 mol/L (B); 0,30 mol/L (C); 0,25 mol/L (D).

+ Nuoi cdy dang giot agarose: San phdm sau
dung hgp té bao tran sé dugc hoa cung TM2G-A
va agarose 4% theo thé tich dim bao nong d6 cudi
cuing cua agarose 0,4% va nudi cdy theo cac budc
nhu nuoi cdy & diéu kién 1dng.

So sanh hiéu sudt tdi sinh san phidm sau dung
hgp sau 21 ngay nudi cdy.

e) Thi nghiém 7. Anh hudng ciia t6 hgp chdt kich
thich sinh trudng dén khd ndng tdi sinh cia té bao
tran sau dung hop

Phuong phap nghién ctiu tuong ty nhu trén.
Tuy nhién, t6 hgp kich thich sinh truéng khac nhau
dugc thi nghiém thém khi b6 sung vao mai truong
nuoi cdy theo cac cong thiic sau: CT1: TM-2 (Shadin
et al, 1985) + 0,5 mg/L NAA + 1 mg/L Zeatin; CT2:
TM-2 + 0,5 mg/L NAA + 0,5 mg/L Zeatin; CT3:
TM-2 + 0,5 mg/L NAA + 1,5 mg/L Zeatin.

So sanh hiéu suét tai sinh san phdm dung hgp
sau 21 ngay nudi cay.

2.2.2. Cdc chi tiéu ddanh gid

- San lugng té bao tran trong 1 mL = S6 lugng té
bao tran trung binh/(2 x 10°7).

- San lugng t€ bao tran theo g trong lugng tuoci
ctia mau = San lugng t€ bao trong 1 mL/khoi lugng
14 tuoi lam vat liéu tach té€ bao tran.

- Kha nang song cua t€ bao tran thu dugc (%) =
S6 lugng t€ bao tran phat mau vang xanh/téng sé
lugng té€ bao tran quan sat dugc x 100.

Phuong phap danh gia kha ning song sot ctia té
bao tran: Ap dung theo Wen et al. (2020). Kha ning
sOng sot cuia té bao tran dugc kiém tra bang cach
sti dung fluorescein diacetate (FDA). Cho 6 pL ctia
FDA (5 mg/mL) vao 250 pL dich t€ bao tran. Sau
5 phut, soi té€ bao trdn dudi kinh hién vi Olympus
BX50 (Nhit). Cac té bao song sot la cac té€ bao cd
mau vang xanh khi soi dudi kinh hién vi, ¢6 hinh
cau con nguyén ven.

- Hiéu suat dung hogp té bao tran (%) = S6 lugng
té€ bao tran dung hgp/tdng s6 lugng té bao quan sat
dugc x 100.

2.2.3. Phuong phdp xii ly sé liéu

Mic y nghia théng ké dugc xdc dinh biang
phuong phdp phéan tich phuong sai moét bién
ANOVA 6 mtc y nghia a < 0,05, st dung phan
mém Statgraphic 19.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tu thang 7 nam
2021 dén thang 12 ndm 2021 tai Phong Thi nghiém
Trong diém Cong nghé Té bao thuc vat - Vién Di
truyén Nong nghiép.

II1. KET QUA VA THAO LUAN

3.1. Khdo sat anh hudng cua t6 hgp enzyme dén
hiéu suat tach t€ bao tran tii mo thit 14 sin

Dé ddm bao nguon vét liéu cho dung hop té bao
tran, chat lugng va san lugng t&€ bao tran st dung
la rat quan trong. Cac nghién ctiu trudc da chi ra
nguén mo va nong dd enzyme va thoi gian phan
giai la cac nhén t6 quan trong anh hudng dén san
lugng va chat lugng t€ bao tran thu dugc. Ngoai
ra, t6 hgp enzyme thudng st dung d€ tach té€ bao
trdn cho san lugng va kha ning séng cao la t6 hop
gitia hai enzyme cellulose va macerozyme. Dé&i
vGi nguon mo ti 14, 1a ti dong rudng va nha kinh
thuong c6 16p biéu bi va thanh té€ bao day 1a mot
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can tré cho qua trinh tach t€ bao tran. Trong s6
ba tac gia nghién ctiu vé phuong phap tach té bao
tran, Shahin va Shepard (1980) da st dung mo la tu
diéu kién ngoai nuoi cdy md, san lugng té€ bao thu
dugc thdp hon so véi hai tac gia Wu et al. (2017) va
Wen et al. (2020) khi st dung vat liéu la 1a sin tu
cay nudi cdy mo. Do do, trong nghién ctiu nay, la ti
cay in vitro dugc st dung lam ngudn vat liéu. Mt

khéc, d€ tim ra phuong phép tach té bao tran phu
hop tii 14, trude khi khao sat t6 hgp cac enzyme phu
hgp dé tach té bao tran, nghién ctiu st dung t6 hop
enzyme c6 cung nong do va tién hanh tach t€ bao
tran v6i hai phuong phap ctia hai tac gia khac nhau
la Feng et al. (2020), Wu et al. (2017) (1% cellulase
+ 0,075 % macerozyme). Két qua tach té€ bao tran
dugc thé hién trén bang 1.

Bang 1. So sanh phuong phap tach té€ bao tran

STT Phuong phap tach Tén dong San lugng t€ bao tran (105gFW) |  Kha ning song (%)
1 Wuetal (2017) HN3 4,45+0,28* 91,11 £ 0,11*
2 Feng et al. (2020) HN3 0,67 + 0,074 92,3 +£0,074*

Ghi chil: Cdc chii khdc nhau trong cung mgt ¢t biéu thi sy sai khdc cé y nghia, Duncan 0,05.

Két qua trén bang 1 cho thdy san lugng t€ bao
tran tach theo hai phuong phap trén cé su khac
biét c6 y nghia thong ké. San luong té bao tran theo
phuong phap ctia Wu (2017) cho san lugng té bao
tran cao hon dat 4,45 x 10° TBT/g trong lugng tuoi
cua la. Trong khi d6, san lugng té€ bao trin tach
theo phuong phéap ctia Wen et al. (2020) thu dugc
thap hon dat 0,67 x 10° TBT/g trong lugng tuoi.

Tuy nhién, kha nang séng cua t€ bao tran khi so
sanh gitia hai phuong phap déu khong c6 su khac
biét c6 y nghia thong ké dat trén 90%. Do d6, nhém
nghién ctiu lya chon phuong phép tach t€ bao tran
theo Wu et al. (2017) d€ khao sat anh hudng ctia
nong do enzyme dén hiéu sudt tach té€ bao tran tu
mo thit 14 sdn ctia hai giéng C-33 va HN3. Két qua
thi nghiém dugc thé hién trén Bang 2.

Bang 2. Anh huéng ciia t5 hop enzyme 1én kha ning tach té bao tran tii 14 giéng HN3 va C-33

STT Cong thiic San lugng té bao tran (10%g FW*) | Kha nang sdng (%)

Giong HN3

1 | CT1: Cellulase 1,6% + macerozyme 0,8% 4,36 + 0,48a 90,12

2 | CT2: Cellulase 1,0% + Macerozyme 0,5% 2,15+ 0,043b 91,30

3 | CT3: Cellulase 0,075% + Macerozyme 0,075% 0+0c 0+0
Giong C-33

1 | CT1: Cellulase 1,6% + macerozyme 0,8% 11,3+ 3,7a 91,11

2 | CT2: Cellulase 1,0% + Macerozyme 0,5% 3,2 +2,56b 92,3

3 | CT3: Cellulase 0,075% + Macerozyme 0,075% 0+0 0+0

Ghi chii: * FW: trong lugng tuoi.

Két qua trén bang 2 cho thay: T6 hgp cic enzyme
c6 nong do khac nhau c6 anh hudng khac nhau
dén hiéu suét tach t€ bao tran. Trén ca hai giong thi
nghiém, két qua déu cho thay cong thiic CT1 cho
san lugng t€ bao tran cao hon so véi hai cong thiic
con lai. Bang cha y cong thiic CT3 khong thu dugc
té bao tran. So sanh san lugng té bao gitia hai giong
thi nghiém, két qua ciing cho thdy san lugng té bao
tran thu dugc d6i véi giong C-33 (11,3 x 10°TBT/g
FW) cao hon nhiéu so vé6i giong HN3 dat (4,36 x
10°TBT/g FW).
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So sanh vé kha ning s6ng ctia té bao tran cho thay
khong co su khac biét c6 y nghia thong ké vé kha
nang séng clia té bao tran & cd hai giong. Kha ning
song trung binh ctia té€ bao tran giong C33 dat 91,11
- 92,3%, giong HN3 trung binh dat 90,12 - 91,3%.

Dung dich enzyme CT1: 1,6% cellulase + 0,8%
macerozyme cho hiéu qua tdch cao nhat doi véi
giong HN3 (4,36 x 10° t€ bao tran/g trong lugng
tuoi) va giong C-33 dat (11,3 x 10° t€ bao tran/g
trong lugng tuci). Wu et al. (2017) st dung t6 hop
enzyme 1,6% cellulase va 0,8% macerozyme cho
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san lugng té€ bao tran ctia giong SC8 trung binh dat
4,4 x 107 TBT/g trong luong tuci. Nhu vay, san
lugng té€ bao tran ctia hai giong C-33 va HN3
déu thép hon so véi giong SC8. Cé thé thdy dugc
san lugng té bao trdn ngoai phu thudc vao nong

CT1-Giling C-33 T2 LGidng .33

do enzyme con phu thudc vao tling kiéu gen
khac nhau.

Nhu vy, t6 hgp enzyme phu hgp cho tich t€
bao trdn tii 14 cta hai giéng san HN3 va C33 la
1,6% cellulase + 0,8% macerozyme.

CTi-HN3 CTI-HNS

Hinh 1. San lugng va chit lugng té bao tran ctia hai giéng C-33 va HN3 khi xti ly v6i t6 hgp enzyme
c6 nong do khac nhau

3.2. Anh huéng ctia dung dich tién xii ly dén hiéu
sudt tach té bao tran

bé danh gia anh hudng ctia dung dich tién xu
ly méu 14 dén san lugng t€ bao tran thu dugc. La
cua giong HN3 thu dugc tli cay nuoi cdy mo sau khi
ngat ra, tai vi tri gdn 14 cat thanh cac doan c6 bé rong

1 mm song song v4i nhau, 14 sau xt ly dugc ngam
vao céc dung dich khéac nhau, sau d6 mau 14 tiép tuc
dugc cit nho trude khi G enzyme. Day 1a bude quan
trong gitp enzyme phan gidi mau 14 t6t hon, gitp
tang san lugng té bao tran, cho ty 1é té bao tran song
cao hon so véi viéc xti Iy mau 1a sau khi i enzyme.
Két qua thi nghiém dugc trinh bay tai bang 3.

Bang 3. Anh hudng ctia dung dich tién xt Iy mau I4 1én san lugng té bao tran tii 1a giéng HN3

STT ‘ Cong thuic ‘ San lugng té bao tran (10°/g FW) ‘ Kha ning song (%)

Giong HN3

1 CT1-Nudc 6,41 + 0,40° 42,41

2 CT2-CPW9% 3,64 + 0,784 76,82

3 CT3-CPW 5%-9%-13% 9,33 +£1,30° 89,23

4 CT4-CPW 13% 5,08 £ 0,83¢ 74,19
Giong C-33

1 CT1-Nudc 5,64 + 0,47¢ 37,33

2 CT2-CPW9% 7,05 +0,81° 78,34

3 CT3-CPW 5%-9%-13% 16,2 + 1,35 89,8

4 CT4-CPW 13% 8,05 + 0,39 76,95

Két qua trén bang 3 cho théy tién xt ly mau 14
trudc khi 0 enzyme anh hudng dang ké dén san
lugng va kha nang séng ctia t€ bao tran. Trong do,
san lugng va kha niang song cta té bao tran dat cao
nhét khi @ mau 14 theo cong thtic 3, ting dan néng
do mannitol tti 5% dén 9% va cudi cung la 13% sau
moi gio. Su thay déi tu tli ctia dp sudt thdm thiu giup
t€ bao dé dang thich nghi, gidm thiéu sy pha vé té

10° TBT/g trong lugng tuoi va 18,2 x 10°TBT/g TLT.
Tién xt Iy mau 4 bang dung dich nudc trong 3 gic
cho san lugng té€ bao tran cao & giong HN3 dat 6,41 x
10° TBT/g trong lugng tuoi, tuy nhién kha nang song
gidm dang ké, s6 lugng té€ bao bi v& nat cao. Doi voi
giong C-33 san lugng té bao tran tai cong thiic CT1
cho san lugng thap nhét dat 5,64 x 10° TBT/g TLT

bao trong qua trinh tach. Theo quan sat, t€ bao trdn
thu dugc khi mau 1a giéng HN3 va C33 duogc xt ly
v6i cong thiic CT3 cho cac té bao tron, dep it v3, san
lugng t€ bao tran ctia hai giong tuong ting dat 9,33 x

Két qua trén bang 3 ciing cho théy khi tién xt
ly mau 1a véi cong thic CT2, CT4 san lugng va
chét lugng t€ bao thu dugc déu giam dang ké so véi
cong thiic CT3 & ca hai giong C-33 va HN3.
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Nhu véy, trudc khi tién hanh G enzyme, mau 1a
nén dugc cit nho va ngdm lan lugt qua cic dung
dich CPW 5%, CPW 9% va CPW 13% trong 1 gio.

Sau khi hoan thién cac yéu t6 anh huéng dén
san lugng té bao tran tii mau 14, tién hanh tach té
bao tran ti 14 ctia hai giong HN3 va C-33. Két qua
thi nghiém dugc trinh bay tai bang 4.

Bang 4. K& qua tach té bao tran tu la giong HN3 va C-33

STT Tén gidng San lugng té bao tran (107/g FW) Kha ning song (%)
1 C-33 1,9 + 0,54 92,7
2 HN3 1,0 £ 0,44 95,4

Két qua trén bang 4 cho thiy, san lugng trung
binh t€ bao tran giéng HN3 dat 1,0 x 10" TBT/g
trong lugng tuoi, giong C-33 dat 1,9 x 10" TBT/g

.

trong lugng tuoi. San lugng va chét lugng té bao
tran dat yéu cau cho muc tiéu dung hgp té bao tran.

Hinh 3. Qua trinh tach té bao trin cha cdc gidng sin

Ghi chii: A, D. M6 la dugc i trong dung dich tién xii Iy, B. Thu dung dich sau phan gidi enzyme sau 18 gid,
C. Thu té bao trdn sau phan gidi, D. T€ bao trdn ciia giong HN3.

3.3. Nghién ciru anh hwéng ciia PEG dén hiéu
suit dung hop té bao tran

D€ dung hgp té€ bao tran gitia cdc dong/giong
sdn, tién hanh tach té€ bao tran tu 14 cha hai giong
HN3 va C-33 va tti mo6 seo phoi hod ctia hai giong
KM94. Két qua tach t€ bao trin clia cac giong san
dugc thé hién tai bang 5.

Bang 5. Két qua tach té bao trdn cdc gidng san stt dung

cho dung hop
STT | Tén giong | San lugng t€ bao tran (10’/g FW)
1 HN3 1,07 £ 0,05
2 C-33 1,93 + 0,05
3 KM9%4 1,86 £0,12

Két qua trén cho thdy: San lugng t€ bao tran
thu dugc ctia cac dong/giong san dat dugc kha
cao, trung binh déu dat trén 1,0 x 107 TBT/g trong
lugng tuoi. Chat lugng té bao tran thu dugc kha
tot, cang tron, it v, dat tiéu chudn stt dung cho céc
thi nghiém danh gia kha nang dung hgp gitia cac
té bao.

Theo cac nghién ctiu, khéi lugng PEG phu hop
cho dung hgp la tii 400 dén 6000. Trong nghién
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clu nay, t€ bao tran gilia gidng san KM94-HN3,
KM94-C33 dugc dung hop véi nhau sti dung PEG-
MW 4000 & cac nong do khac nhau. Mat do té€ bao
tran st dung cho dung hgp 1a 1 x 10°. Két qua dung
hgp tai bang 6 cho thdy:

- Dbéi voi t8 hgp KM94-C33-PEG-MW4000. So
sanh vé ty 1¢ dung hop gitia cac t€ bao & cac dung
dich dung hgp c¢6 néng d6 PEG-MW4000 20, 30,
40 va 50% cho théy, ty 1¢ dung hop cao nhat thu
dugc tai PEG c6 nong do 30%. Ty 1é dung hgp dat
15,33%, ty 1¢ dung hop gitia hai té€ bao dat 9,03%,
tai nong do PEG 40%, ty 1¢ dung hop gitia hai té
bao dat 10,50%. Tuy nhién, theo quan sat khi st
dung nong d6 PEG cao kha nang phuc héi ctia cac
té€ bao sau dung hgp giam.

- T8 hop KM94-HN3-PEG MW 4000: Két qua
thu dugc ciing tuong tu nhu t6 hop trén, néng do
PEG MW4000 pht hgp cho dung hop 1a 30%, ty 1¢
dung hgp dat 20,80%, trong dé ty 1é dung hop gitia
hai té€ bao 1 17,09%.

Nhu vdy, nong do0 PEG MW4000 c6 néng do
30% la thich hgp cho phuong phap dung hop gitia
té bao trdn clia cac gidng sin.
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Bang 6. Anh hudng ctia trong lugng va néng d6 PEG dén hiéu sudt dung hop & bao trin

STT| Cong thiic Tong so téi bao| S6tébao | S l}{q’ng (iiuflg‘h(jp N luq:rig dgng Tylé Ty 1é (.1u:1g‘h(,7p
quan sat dung hgp giffahai té bao | hgp nhiéu té bao | dung hgp (%) |gitia hai t€ bao (%)

A KM94-C33-PEG 4000

1 ng%(-)gﬁ)_% 79,33 +3,02 | 425+1,50 2,50+1,73 2,00 £ 0,00 5,00+ 1,43 3,33+£0,58
2 PEKéAZg(-)g;?E)_% 65,67+3,6 | 11,5+232 7,00 + 2,00 4,50+ 1,54 1533 £2,22 9,03+1,43
3 ngzgf(-)(():-ﬁ)-% 53,40 +3,08 | 5,60+ 0,89 5,60+ 0,89 0+0 10,50 + 1,38 10,50 + 1,38
4 PEKéAZg(-)g—g’S?Z)_% 25,25+3,77 | 2,00+0,82 2,00+0,82 0+0 7,97 £323 7,97 £3,23
B KM94-HN3-PEG 4000

1 PIISZI\(/}[?LZ(});)IE)I-I\ZIS% 42,43 +2,88 | 6,44 £2,92 4,67 + 1,58 3,50+ 1,29 18,34 + 2,65 13,72 £ 3,44
2 PII?C/;I?:(I)_O];)IZI(S’):% 59,17 +£2,31 [13,50 £1,12 12,67 +2,27 3,67 +1,03 20,80 +2,99 17,09 +2,85
3 PIEDG/%O%%% 4824218 | 4,20+0,84 4,20+ 0,84 0+0 8,85+2,19 8,85+2,19
4 PIEDC/}[?:(I)_O];)I—I\SI?):% 61,50 £2,66 | 5,00+1,73 500+1,73 0+0 7,20 £ 2,67 7,20 £ 1,67

3.4. Panh gia anh hudng ciia mat dd t€ bao tran

dén hiéu suit dung hop

Sau khi danh gia dugc nong do PEG phu hgp st

dung cho dung hap, tién hanh nghién ctiu anh hudng
ctia cac mat do t€bao 1 x 10% 7 x 10°,5 x 10° va 2 x 10°
t6i hiéu suit dung hgp. Két qua dugc thé hién tai bang 7.

Bang 7. Anh hudng mét do t€ bao trin st dung cho dung hgp dén hiéu suit dung hgp

STT Cong Tongs6 t€ | SO tébao dung | SO lugngdunghgp | SO luqr{g dung | Tylédung | Tylédunghgp
thic | bao quan sét hop giiia hai té bao hop nhiéu t€ bao hop giiia hai t€ bao
A KM94-C33
1 1x10° |65,00+3,00f 13,67 +1,53 13,67 £ 1,53 0,00 = 0,00 21,06 £0,5 | 21,05+0,5
2 7x10° 39,33 +2,50| 12,67 +1,04 9,33 £ 0,50 2,31 +£0,25 31,93 +£1,79| 23,93 £ 1,83
3 5x10° |27,25+2,56| 9,25+1,09 6,25+ 0,72 3,00+ 0,41 32,68 £1,82| 22,02 £ 1,06
4 2x10° 14,75+ 1,89| 3,00+0,82 2,50 £ 0,58 0,67 £ 0,15 20,63 £3,91| 17,50 £ 3,12
B KM94-HN3
1 1x10° | 10,8 +0,55 1,8 £0,13 1,5+£0,14 0,3+£0,13 16,8 £ 1,55 14,7 + 1,88
2 7x10° | 11,5+2,08 0,25+ 0,08 0,25+ 0,08 0,00+ 0,0 9,56 0,60 | 9,56 £ 0,60
3 5x10° |13,00 + 1,00 1,00 = 0,00 1,00 + 0,00 0,00 + 0,0 7,72+0,60 | 7,72 £ 0,60
4 2x10° | 3,67 £0,00 0,00 £ 0,00 0,00 + 0,00 0,00 £ 0,0 0,00 £ 0,00 | 0,00+ 0,00

Két qua bang 7 cho thay: Mat do t€ bao va kiéu
gen khac nhau cé anh huéng r6 rét dén ty 1¢ dung

hop.

- So sanh vé ty 1¢ dung hgp gitia cac té bao:
Khi tién hanh dung hgp t€ bao trin tii giong
KM94 véi giong C-33, két qua cho thdy mat do té

bao tran 5 x 10° cho ty I¢ dung hop tuong ting dat
cao nhat 32,68%. Mat do cao hon hay thap hon mat
do nay déu cho ty 1¢ dung hop giam. Trong khi do,
sti dung té bao tran tii giong sdn ké trén voi giong
HN3, két qua thu dugc ty 1é¢ dung hgp cao nhit &
mat do 1 x 10°. Ty 1é¢ dung hgp tuong ting dat 16,8%
va 11,63%
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Dai v6i t6 hgp con lai KM94xHN3, két qua cho
thdy 6 mat do 1 x 10° cho ty 1é dung hogp gitia hai té
bao cao hon so véi cac mat do con lai.

-

Nhu vay, khi tién hanh dung hop gitta KM94
v6i giong C-33, st dung mét do t€ bao tran 1a 5 x
10° va mét do 1 x 10° d6i véi giong HN3.

Hinh 4. Qud trinh tach va dung hgp té bao tran gitia cic giéng sin

Ghi chii: G. Té bao trdn cia giong HN3, H. Té bao trdn ciia giong KM94, 1. Cdc té bao trdn tiép xiic voi nhau sau xit

Iy PEG 4000, K. Qud trinh dung hgp giiia hai t€ bao.

3.5. Nghién ciiu cac yéu t6 anh hudng té6i qua
trinh nudi cdy t6 hop lai sau dung hgp

3.5.1. Anh huéng ctia diéu kién méi truong nudi
cdy dén hiéu sudt tdi sinh té bao tran sau dung hop

Dé dam bao sy tdi sinh cta san phdm sau dung
hgp, diéu kién moi truong nudi cdy anh hudng
rat 16n dén hiéu sudt tai sinh. D6i v6i phuong
phdp nudi cdy t6 hop lai sau dung hgp trén cay
san. Tac gid Wen et al. (2020) da céng bd nudi
cdy thanh cong t6 hgp lai sau dung hgp bang
phuong phap xung dién gita t€ bao trin tii mo seo

phoi hoa giong TMS60444 véi t€ bao tran thit 1a
giong SC8 trén moi truong long TM2G (Shahin,
1985; Sofiari et al., 1998; Wen et al., 2012) chta
0,36 mol/L glucose & mat do 5 x 10°TBT/mL.
Sau mobi 10 ngay, b6 sung lan lugt moi trudng
TM2G véi ham lugng dudng gidm dan 0,33 mol/L;
0,30 mol/L va cu6i cung la 0,25 mol/L giup kich
thich phat sinh callus. Do dd, nghién ctiu nay dua
trén thanh phan mai truong ctia Wen et al. (2020),
tién hanh tht nghiém nu6i ciy trén moi truong véi
0,4% agarose. Két qua dugc trinh bay tai bang 8.

Bang 8. Anh hudng ctia diéu kién moi trudng nudi cdy dén hiéu suit tai sinh t6 hop lai sau dung hop

o . Nuodi cdy Nudi cdy trén moi truong
STT T6 hop lai trén moi trudng long ¢6 b3 sung 0,4% agarose
a b
1 Hiéu qua phan KM94xHN3 1,89 +£ 0,23 0,57 £ 0,081
chia t€ bao sau 01 08
2 dung hop (%) KM94xC33 2,27 £0,14 0,92 £ 0,28

Két qua trén bang 8 cho thdy: Diéu kién moi
truong nudi cdy anh hudng ro rét lén su phéan chia
cua té bao tran sau dung hgp. Céc t6 hgp sau dung
hop dugc nudi cay trén moi truong long co ty 1é
phan chia cao hon so véi nuoi ciy trén mai trudng

c6 bd sung thém 0,4% agarose. Khi quan sat kich
thuéc vi mo seo dugc tao thanh trén hai diéu kién
nudi cdy khac nhau cho théy: trén moéi truong long
duong kinh vi mo seo 16n hon so v6i moi truong
ban long (0,4% agarose).

Hinh 5. Anh huéng ctia méi trudng nudi cdy 1én sy téi sinh t& bao tran sau dung hop

Ghi chu: A. TBT sau dung hgp nudi cdy trén moi trudng agarose sau 21 ngay, B. TBT sau dung hgp nudi cdy trén

moi trudng long sau 21 ngay nudi cdy.
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3.5.2 Anh huéng ciia t6 hop chdt diéu hoa sinh
trudng dén khad ndng tdi sinh cia té bao trin sau
dung hgp

D€ so sanh anh hudng cta t6 hgp kich thich
sinh trudng dén hiéu suit tai sinh cua té bao tran
sau dung hgp, dua trén nghién ctiu cta tic gia
Sofiari et al. (1998) da cho thdy t6 hgp chat diéu
hoa sinh truéng phut hgp cho nuoi cdy té bao tran
13 0,5 mg/L NAA va 1 mg/L Zeatin. Trén co s& két
qua nghién ctiu cua tac gia, trong thi nghiém nay,
tién hanh nuoi cdy san phdm sau dung hgp trén
moi trudng c6 bé sung Zeatin & cac nong do khac

nhau két hop véi NAA 0,5 mg/L. Két qua dugc
trinh bay tai bang 9.

Cac 6 hop lai sau khi nudi ciy trén méi truong co
bé sung chét diéu hoa sinh trudng Zeatin & cac nong
d6 khéc nhau két hgp véi 0,5 mg/L NAA thé hién su
khac biét cd y nghia thong ké vé ty 1¢ tai sinh t€ bao
sau 21 ngay nudi cdy. Déi véi t6 hop lai KM94xHN3,
ty 1€ tai sinh t€ bao dat cao nhét & nong do Zeatin 1
mg/L. Nong d6 1,5 mg/L cho ty 1¢ tai sinh thap nhat
dat 1,18. D61 véi cac t6 hgp lai con lai két qua ciing
cho thdy chét diéu hoa sinh trudng Zeatin & ndéng do
1 mg/L cho ty 1é phan chia t€ bao dat cao nhat.

Bang 9. Anh hudng ctia t6 hop chit diéu hoa sinh trudng dén hiéu sudt tai sinh t6 hop lai sau dung hop

. . 0,5mg/LNAA+0,5mg/L. | 0,5mg/LNAA +Img/L | 0,5 mg/L NAA +1,5 mg/L
STT T6hoplai ¥ Zeatin ¥ ¥ Zeatin s s Zeatin ¥
1 Hiéu qua KM94xHN3 1,59 + 0,05 1,97 +0,17° 1,18 £ 0,12¢
phén chia té
2 | baosaudung | KM94xC33 1,57 + 0,24 2,29+ 0,204 1,37 £ 0,21¢
hop (%)

Nhu vay, moi trudng c6 b sung 0,5 mg/L NAA
va 1 mg/L Zeatin phtt hgp cho nudi cdy té bao tran

sau dung hgp. Ty 1é phén chia cta céc t8 hgp lai
KM94xHN3; KM94xC33 lan lugt 1a 1,97; 2,29%.

Hinh 6. Anh hudng ctia chét diéu hoa sinh trudng 1én sy tai sinh t& bao trin sau dung hgp

Ghi chii: TBT sau dung hgp nudi cdy trén moi truong TM2G-A + 0,5 mg/L NAA + 0,5 mg/L Zeatin, B. TBT sau
dung hop nudi cdy trén moi truong TM2G-A + 0,5 mg/L NAA + 1 mg/L Zeatin, C. TBT sau dung hop nudi cdy trén moi

truong TM2G-A + 0,5 mg/L NAA + 1,5 mg/L Zeatin.

3.5.2. Nuéi cdy va tdi sinh cdc to hop lai sau dung hgp

Sau khi t6i uu hoéa cac yéu t6 anh hudng dén qua
trinh dung hgp, nudi cdy t6 hop lai sau dung hop, tién
hanh cac thi nghiém dung hgp gitia t€ bao tran tii moé
seo phoi hoa giong KM94 véi TBT tli mo thit I4 giong
C-33 va HN3. San phdm sau dung hop ctia cac t6 hop
lai trén dugc nudi cdy trén moi trudng nudi cdy TM-2
v6i su giam dan ham lugng duong (Pham Thi Huong
va cs., 2021). Giai doan phat trién cudi cung trén moi

truong long TM-2 véi nong do 0,25 mol/L glucose gitip
cac té bao phét trién dang vi mo seo. Chuyén cac vimod
seo sang moi trudng MMS ran (Téng Thi Huong va cs.,
2018) v6i ham lugng sucrose 40 g/L gitip cac vi mo seo
phat trién thanh dang mo6 seo phoi hoa. M6 seo phoi
hoa tiép tuc dugc chuyén tiép sang moi truong nudi
cy tai sinh tao cay hoan chinh theo tac gia Pham Thi
Huong va cs. (2020). Két qua tai sinh cac t6 hgp lai sau
dung hop dugc trinh bay tai bang 10.

Béang 10. Két qué nuoi cdy, tai sinh cdc t8 hgp lai sau dung hgp

STT | T how lai S0 lugng té bao nudi | S6t€bao |SE mo seo phoi| Tylé hinh thanh md |  S6 chdi hitu
P ciy trung binh (TB) | phanchia | hoa tao thanh | seo phoihoa (%) | hiéu tao thanh
1 KM94xHN3 500,000 9,855 177 1.80 8
2 KM94xC-33 250,000 12,015 - -
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Két qua trén bang 10 cho thdy c6 su khac biét ro
rét vé su phat sinh mo seo phoi hoa gitia cac t6 hgp
lai. 2 t6 hgp lai déu xudt hién sy phén chia té€ bao
sau dung hop, tuy nhién chi t6 hgp lai KM94xHN3
c6 xudt hién sy hinh thanh mo seo phéi hoa. Ty 1é
phat sinh mo seo phoi hoa dat 1,8%. Mo seo phoi
hod cta céc t6 hop lai sau khi chuyén sang moi

truong tai sinh déu hinh thanh chéi hitu hiéu, s6
chdi hitu hiéu cta t6 hgp lai t6 hgp lai KM94xC33
1a 8 choi. S6 ch6i hitu hiéu cua céc t6 hgp lai sau dé
dugc chuyén sang moi trudng tao cay hoan chinh,
toan bo cac choéi hiu hiéu déu phat sinh ré, hinh
thanh cay hoan chinh.

Hinh 7. Qud trinh nuo6i cdy, tai sinh sdn phdm sau dung hop t€ bao tran

Ghi chu: A. T¢ bao trdn dung hgp sau 7 ngay nudi cdy, B. T bao trdn sau dung hgp sau 21 ngay, C. Té bao trdn sau
2,5 thdng, D. Hinh dnh vi mé seo hinh thanh sau 2,5 thang duéi kinh hién vi soi ndi. E. T¢ bao trdn sau dung hgp phdt
trién dang mo seo phoi héa sau 3,5 thang nudi cdy. E Mo seo phoi héa tdi sinh choi hitu hi¢u sau 2 thdng, G, H. Choi

hitu hiéu tdi sinh thanh cdy hoan chinh.

IV.KET LUAN

- Xay dung thanh cong phuong phap tach té
bao tran tif mo thit 14 ctia hai giéng san HN3 va
C-33 khang bénh kham la phuc vu cho thi nghiém
dung hgp té bao tran. Mau 14 tli cay nu6i cdy mo
4 - 6 tuln tudi cta hai giong HN3 va C-33 dugc su
dung lam vat liéu tach t€ bao tran. Mau la dugc cét
nho va dugc ngam lan lugt qua cac dung dich gay
co nguyén sinh CPW 5%, CPW 9% va CPW 13%
trong 1 gid, trudc khi bé sung dung dich phan giai
enzyme (9% mannitol; 10 mM KCl; 10 mM CaCl,;
20 mM MES, pH 5,8) c6 chta 1,6% cellulase va
0,8% macerozyme va 0 & diéu kién 25°C, diéu kién
toi, 16 gio. San lugng té bao tran thu dugc cta hai
giong HN3 va C-33 lan lugt dat 1,0 x 10’ TBT/g
FW va 1,9 x 10’ TBT/g FW.

- Xay dung phuong phap dung hgp va nudi cay
cac t6 hop lai sau dung hop gitia té bao tran tii mo
seo phoi hoa ctia giong san KM94 véi té bao tran
tti mo thit 14 sdn cta hai giong HN3 va C-33. Ty 1é
dung hgp trung binh gitta KM94-C33 la 32,68%,
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KM94xHN3 la 16,8%. Moi truong phu hgp cho
nudi cdy t6 hop lai sau dung hop la moi trudng
long TM-2G két hop v6i 0,5 mg/L NAA va 1 mg/L
Zeatin. Két qua dung hop gitia KM94xHN3 da thu
dugc 8 cay tai sinh sau dung hop.
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Establishment of a protoplast fusion method for KM94 variety
with two varieties HN3 and C-33

Abstract

Pham Thi Huong, Le Ngoc Tuan, Nguyen Hung,
Nguyen Thi Hanh, Pham Xuan Hoi

The study was carried out to develop a method for separating the somatic cell from the leaf tissue of cassava in
Vietnam, in order to establish a method for protoplast fusion and develop new cassava varieties. Leaves of SLCM V-
resistant cassava cultivars HN3 and C33 were pretreated with CPW medium (Frearson et al., 1973), which had
mannitol concentrations increasing gradually from 5%, 9% and 13% and incubated for 1 hour, respectively. Thereafter,
leaf samples were incubated with a separation solution supplemented with 1.6% Cellulase + 0.8% Macroenzyme for
16 hours, shaking at 50 rpm, at 25°C. The average productivity of somatic cells reached 1,9 x 107 cell/g FW (C33)
and 1.0 x 107 cell/g FW (HN3). The survival rate achieved 95.4% and 92.7%, correspondingly to C33 and HN3.
Embryogenic protoplast of KM94 variety was fused with mesophyll protoplast of two cassava varieties HN3 and
C-33 using PEG MW 4000 at 30%. The suitable density for fusion was from 5 x 10°- 1 x 10° cell/FW. The average
fusion rate of KM94xC33 was 32.68%, and of KM94xHN3 was 16.8%. 8 regenerated plants were obtained from the
fusion between KM94 and HN3.

Keywords: Cassava (Manihot esculenta Crantz), protoplast, fusion
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NGHIEN CUU SUDUNG DUNG DICH DINH DUONG HUU CO CHO RAU DEN PO
TRONG HE THONG CA - RAU (AQUAPONICS)
Ban Vin Kién', Nguyén Thi Ai Nghia?,
Nguyén Phan Viét’, Nguyén Thi Ngoc Dinh*
TOM TAT

Dinh duéng hiiu co trong hé théng ca - rau (aquaponics) tii chdt thai cua ca liéu c6 du dinh duéng cho sy
sinh trudng va phét trién ctia rau trong hé thong? Dé tra 16i cau hoi nay, thi nghiém 1 nhan t6 nghién ctiu anh
hudng cua mot s6 loai dung dich dinh duéng hiiu co bé sung qua ld khac nhau dén sinh truéng, nang suit va
chét lugng ctia rau dén do dugc trong trong hé thong ca - rau. Thi nghiém dugc bé tri theo kiéu khéi ngau nhién
day dt (RCB) v6i 3 cong thiic (d6i ching phun nudc 1a; phun dung dich dinh dudng htiu co SOYMIC V va phun
dung dich dinh duéng hiiu co SUPER HUME véi néng d6 khuyén cdo cho rau an 14 la 1%) va 3 1an nhac lai
trong diéu kién vu Xuan He va vu Hé Thu ndm 2022 tai huyén Bao Yén, tinh Lao Cai. Két qua nghién ctiu cho
thdy, stt dung dung dich dinh duéng hiiu co phun quala cho rau dén do da lam ting c6 y nghia thong ké cac dac
diém sinh trudng, sinh ly, ndng sudt ctia rau dén do so véi cong thiic déi chiing phun nudc 1a. Trong hé thong
cd - rau cho rau dén d6 nén bé sung dung dich dinh dudng phun qua 14 SOYMIC V véi néng d6 khuyén céo

1% cho cac chi tiéu sinh truéng, sinh Iy, nang sudt va chét lugng rau tot nhat.

Tu khéa: Rau dén do (Amaranthus gangeticus), hé thong cd - rau (aquaponics), dung dich dinh

duéng htiu co qua la

1. PAT VAN BE

WHO xép Viét Nam ndm trong 50 nudc thudc
top 2 ctia ban d6 ung thu thé gidi va moéi ndm Viét
Nam c¢6 khoang 115.000 ngudi chét vi ung thu,
tuong tGing 315 ngudi chét mdi ngay (Thuy Hanh,
2016). S6 ngudi mic bénh ung thu hién nay rét
cao tai Viét Nam c6 nhiéu nguyén nhan, mot trong
nhiing nguyén nhan dé la dinh dudng khong an
toan, khong hgp ly nhu khdu phén én c6 it hoa qua,
it rauxanh, qua nhiéu chat dam, dac biétlamd dong
vat, lam tang nguy co mac ung thu dai truc trang va
nhiéu ung thu khac. Thuc phdm khong an toan la
thiic dn c6 nhiéu chét c¢6 kha ning gy ung thu nhu
dua mudi chiia nitrat, nitrit gay ung thu thuc quan,
da day; gao mdc nhiéu aflatoxin gay ung thu gan,...
(Nam Phuong, 2017). Mot trong nhiing giai phap
dé€ c6 thuc phdm an toan va chét lugng cao 1a san
xudt thuc phdm hiiu co hodc theo nguyén tac hiu
co nghia la khong st dung bat ky hoa chat nong
nghiép nao trong san xudt (Pham Tién Diing va cs.,
2016; Nguyén Thi Ngoc Dinh va cs., 2015; 2020).

Trong rau - nudi ca (aquaponics) két hgp theo hé
thong aquaponics 1a mot trong nhiing giai phap tét
dé c6 san phdm an toan, chit lugng cao va phu hgp
v6i nhiéu diéu kién san xudt nhu quy mo ho gia
dinh & nhiing noi khong gian hep, nhiing noi cé
nguon nudc khé khan do hé thong san xuét nay
tan dung dugc nudc nudi ca tudi rau va rau lai gop
phén lam sach nudc thai vé cho nuoi ¢4, nén viia
tiét kiém nudc lai tiét kiém ca dinh dudng va lam
sach moi trudng. Hé thong aquaponics la hé thong
nudi ca tudn hoan véi hé thong thuy canh dé trong
cay trong mot hé thong canh tac dong bo ca - rau,
dam bao dinh dudng dugc st dung mot cach hiéu
qua. Trong hé thdng nay, cdc san phdm thai ra ti
ca dugc phan giai bdi cac vi sinh vat va la nguén
dinh duéng d4u vao cung cép cho hé thong thay
canh d€ cay trong phat trién (Bosma et al., 2017;
Yeb & Zheng, 2019). Khi cdy trong st dung luong
san phdm thai ra tu ca cho cac hoat dong ho hap,
no sé loc trong nudc, tao diéu kién thuan lgi cho ca
sinh trudng (Buzby & Lin, 2014). Vi thé, hé thong
nay cho phép ciy trong sinh trudng, phat trién
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