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Nghién citu

Tim hi€u su phat sinh chéi in vitro cay xuong réng lé gai Opuntia
ficus - indica (L.) Mill.

Nguyén Thi Cdm Duyén'-*, Bui Trang Viét?, Tran Thanh Huong?

TOM TAT

Nghién ctu nay trinh bay su loai bo tum 16ng kich thich su tao choi tirkhiic cat mang mé phén sinh
ngon chdi cay xuong réng 1é gai Opuntia ficus-indica trén méi trudng Murashige va Skoog (MS) cé
bé sung 6-benzylaminopurine (BA) 5 mg/L. Cac bién d8i hinh thai va sinh ly trong qua trinh phat
sinh chéi dugc phan tich. Su phat sinh chéi tir khic cat mang mé phan sinh ngon chéi cay xuong
réng lé gai qua cac giai doan: hoat hda va phan chia té bao, tao viing phat sinh hinh thai chdi, hinh
thanh mé phan sinh ngon chdi va cudi ciing 1a choi véi cac phac thé 14. Vi trf mang mé phan sinh
ngon choi & mat chinh dién thudc phan ngon clia nhanh cho hiéu qua tao chdi cao nhat. Vi tri nay
¢ cuong dd quang hap, hd hap, hoat tinh indol acetic acid (IAA), zeatin néi sinh cao hon cac vij tri
con lai. Auxin & cac ndng d6 khac nhau k&t hop véi BA 5 mg/L déu thuc déy su tao chdi va gia ting
chiéu cao chéi. Su phét sinh choi dat cao nhat trén mai trudng MS cé su bé sung BA 5 mg/L va
1-naphthalene acetic acid (NAA) 0,5 mg/L. Tat ca cac xU ly tac dong 1én mod phan sinh ngon choi
déu gitip gia tang s6 lugng chéi hinh thanh. Trong do, s6 chéi hinh thanh cao nhat trén mau cay
dugc cat bd phan bé mat moé phan sinh ngon chéi chinh. Méi lién hé ctia tum léng che chd, vi
tri mau cdy, cac chat diéu hoa tang trudng thuc vat, cudng dé héd hap, cusng dé quang hop va su
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phat sinh choi dugc thao luan.

Tuw khoa: Opuntia ficus-indica, Su phat sinh chéi, Tum 16ng, Xuong rong

GIGI THIEU

Xuong rong 1é gai Opuntia ficus-indica (Hinh 1) dugc
biét dén nhu mot cay da chic ning, c6 thé dugc st
dung lam céy canh va thudc, canh va qua ctia n6 con
dugc dung lam thiic 4n cho con ngudi va gia suc. Cay
cling dugc trong lam hang rao, giup chong su xam lan
clia cat ¢ nhiing khu vic hoang mac va ban hoang
mac’.

Opuntia ficus-indica chtia mot lugng 16n ascorbic
acid, vitamin E, carotenoid, chat xg, amino acid va cac
hgp chét chong oxy héa (phenol, flavonoid, betaxan-
thin va betacyanin). Day 1a cac hop chat co lgi cho
stic khoe, thé hién & kha ning lam ha dudng huyét,
ha lipid mau va chdng oxy hoa. Dang ké nhit 1a qua
chtta nhiéu vitamin va khoang chat, dac biét 1a cac
chat chong viém loét da day, chong oxy héa, chong
ung thu, bao vé than kinh, bao vé gan2.

Opuntia ficus-indica dugc nhap ti Mexico va dugc
trong thu nghiém tai viing sa mac ctia Ninh Thuin
va Binh Thuan, Viét Nam. Day 1a loai sinh trudng
nhanbh, rit thich hgp véi diéu kién ddt kho han, it dinh
dudng, lai c6 d6 che phu cao, gép phén cai tao dit,
chéng x6i mon 3. Tuy nhién, cac phuong phap nhin
gifng xuong réng 1é gai thong thudng chiém nhiéu
dién tich va hiéu sudt nhén giong khong cao. Chinh

vi vay, vi nhan giong nhdm tao ra s6 lugng 16n cay
gidng co chit lugng (sach bénh, ning suit cao, phdm
chat t6t...). Cac nghién ctiu gin déay cho thdy & doi
tugng xuong rong 1 gai, thoi gian can cho sy tao choi
kha lau®. Trong nghién cttu nay, ching i tién hanh
phén tich nhiing thay d6i hinh thai va sinh Iy trong
qua trinh phat sinh chéi tit khic cit mang mé phan
sinh ngon chéi cdy Opuntia ficus-indica.
PHUONG PHAP

Vat liéu

Nhéanh cay Opuntia ficus-indica giéng khong gai, 2
nim tudi dugc cung cép bsi Trung tim Ung dung
Tién bd Khoa hoc va Cong nghé tinh Ninh Thuén. Sau
1 thang dugc trong trong vudn thuc nghiém, nhanh
non phat trién tit moét cho6i ¢ viing dinh cta nhdnh
nay, c6 chiéu cao 20 £ 5 cm dugc st dung lam vt
liéu thi nghiém.

Phuong phap

Nuéi cdy khuc cdt mang mé phén sinh ngon
chéi dé khdo sdt anh huéng cia tim léng
trong su' phdt sinh chéi in vitro

Nhanh mang cdc md phan sinh ngon chéi céy trong
vuon dugc rua sach véi nude va xa phong (10 phut),

Trich dan bai bao nay: Thi C&m Duyén N, Trang Viét B, Thanh Huong T. Tim hiéu su phat sinh chéi in
vitro cay xuong roéng lé gai Opuntia ficus - indica (L.) Mill.. Sci. Tech. Dev. J. - Nat. Sci.; 3(1):18-28.
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Hinh 1: Cay xuong réng lé gai Opuntia ficus-indica (L.) Mill. mang cac nhanh c6 nguén géc tir chéi nach.

sau do lac v6i con 70% (1 phut), dung dich HgCl,
0,1% (5 phut) va rtia sach v6i nudce cit vo trung. Cac
khtc cit mang m6 phén sinh ngon chéi dugc c6 1ap tu
nhdnh, c6 kich thudc 1x1 cm, dugc 14y ngiu nhién dé
loai bo tum 16ng hodc giti nguyén. Suloai bd tim long
dugc thuc hién duéi kinh hién vi soi n6i bing kep cdy.
Sau d6, cic khic cat mang mé phén sinh ngon chéi
dugc cdy vao erlen 100 mL chiia 25 mL méi truong
MS (Murashige va Skoog, 1962) b6 sung BA 5 mg/L.

Su phat sinh chéi ti khic cit mang m6 phan sinh
ngon choi dugc theo déi theo thoi gian. Ti 1é mau
cdly 6 choi phit trién (chéi c6 chiéu cao > 1 mm) va
chiéu cao choi dugc xac dinh sau 2 va 4 tudn nuoi cdy.

Phan tich cac bién déi hinh thai, giai phau
trong qua trinh phat trién choéi

Céc bién d6i hinh théi giai phiu trong qua trinh phat
trién choi dugc quan sit bang kinh hién vi quang hoc
sau sy cit bing tay. Mau dugc cat doc hodc cit ngang,
sau d6 duoc nhudm hai mau (dé carmine, xanh io-
dine).

Khdo sdt dnh huéng ciia vitrimau cdy Ién kha
ndng tao chéi

Nhanh mang cdc mé phén sinh ngon chéi ciy xuong
rong 1é gaiOpuntia ficus-indica dugc chia lam 4 phan,
2 phian 6 mat hong va 2 phan & mat chinh dién
(Hinh 2). Cackhtic cit mang mé phén sinh ngon choi
& cac vi tri khac nhau dugc khit trung, loai bé tum
long va cdy vao erlen 100 mL chiia 25 mL mdi trudng
MS bd sung BA 5 mg/L. Thi nghiém dugc b6 tri theo
kiéu hoan toan ngdu nhién véi bén nghiém thic 1a
khtc cdt mang moé phén sinh ngon chéi & vi tri 1.1;

19

1.2; 2.1; 2.2. Ti 1é mau cdly c6 choéi phat trién (chdi co
chiéu cao > 1 mm) va chiéu cao chéi dugc xac dinh
sau 2 va 4 tudn nudi cy.

Do cudng dé quang hop va cudng dé hé hédp
DPé khdo sat anh hudng ctia tam 16ng lén sy tao chai,
cdc khic cit mang mé phén sinh ngon chéi ciy dugc
do cudng do ho hép ngay sau khi thyc hién khic cit
va sau 10 ngay dugc nudi cdy trén méi truong MS b
sung BA 5 mg/L. D€khdo sat dnh hudng ctia vi tri mau
cdy lén sy tao choi, cac khic cdt mang moé phén sinh
ngon chéi cdy trong vuon & cac vi tri theo hinh 2 dugc
do cuong do quang hgp va cuong d6 ho hip ngay sau
khi thyc hién khuc cit.

Cuodng d6 quang hop ctia khic cit mang mo6 phan
sinh ngon chdi dugc do bdi méy Hansatech thong qua
su trao d&i khi bing dién cuc oxygen & nhiét d6 27°C,
anh sang 3000 lux. Cuodng do ho hép cua khic cit
mang moé phén sinh ngon chéi duge do & cung cac
diéu kién nhu trong sy do cuong d6 quang hgp nhung
tat dnh sdng. Van téc thoat Oy khi khong dugc che
t6i va khi dugc che tdi ctia mau dugc do 1an luot biéu
thi gid tri cudng do quang hop va cuong do ho hép
ctia khiic cat mang mo phén sinh ngon chai (uL Oa/g
TLT/ gio).

Ly trich va do hoat tinh chdt diéu héa tdng
trudng thuc vat

Tién hanh ly trich va do hoat tinh cac chit diéu hoa
tang trudng thuc vat ndi sinh trong cac khuc cit mang
md phén sinh ngon chéi tu hai vi tri trén phan ngon
ctia nhanh ciy 1 thang tudi trong vudn (vi tri 2.1 va
2.2) (Hinh 2) c6 loai bo tim 16ng. Céc chit diéu hoa
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1.1

Hinh 2: Nhanh 1 thang tudi mang cac mé phan sinh ngon chéi cay xuong réng lé gai Opuntia ficus-indica.
Thanh ngang 1 cm. 1.1: Phan chira cac mo phan sinh ngon chéi thudc mat hong & phan géc. 1.2: Phan chia cac
mo6 phan sinh ngon chéi thudc mat chinh dién & phan géc. 2.1: Phan chita cécmé phan sinh ngon choi thudc mat
héng & phan ngon. 2.2: Phan chita cac mé phan sinh ngon choi thudc mat chinh dién & phan ngon.

tang trudng thyuc vat noi sinh gém auxin (indole-3-
acetic acid) (IAA), cytokinin (zeatin), gibberellin va
abcisic acid (ABA) c6 trong mau cdy dugc ly trich va
0 l4p bang cach duing cac dung moi thich hgp va thuc
hién sdc ky trén ban mong silica gel Fps4 (Merck), &
nhiét d6 30°C v6i hé dung moi isopropanol: amo-
nium hydroxyde: HyO (10:1:1 v/v). Vi tri ctia cdc chit
diéu hoa ting trudng thuc vat dugc phat hién truc tiép
dudi tia UV 254 nm. Hoat tinh cdc chat diéu hoa ting
trudng thuc vat dugc do bang sinh tric nghiém: diép
tiéu lda (Oryza sativa L.) cho auxin va abcisic acid, tu
diép dualeo (Cucumis sativus L.) cho cytokinin va cay

mam xa lach (Lactuca sativa L.) cho gibberellin.

Khdo sdt dnh huéng cia su phéi hop cy-
tokinin va auxin Ién su'phdt trién chéi in vitro

Céc chéi in vitro 4 tuan tudi c6 chiéu cao 5 mm, bé
rong 2-3 mm tdng trudng trén moi trudng MS bs sung
BA 5 mg/L ¢ ngudn géc tit khuc cit mang mod phan
sinh ngon choi & vi tri thich hgp dugc céy chuyén vao
moi trudng MS b6 sung BA 5 mg/L va NAA (0,5; 1
va 1,5 mg/L) hodc IAA (0,5 va 1 mg/L). Thi nghiém
dugc bo tri theo kiéu hoan toan ngdu nhién véi sdu
nghiém thuc 1a d6i ching (méi trudéng MS bd sung
BA 5 mg/L), moéi trudng MS bs sung BA 5 mg/L va
TAA & néng d6 0,5 hodc 1 mg/L, moéi trudong MS bé
sung BA 5 mg/L va NAA & néng d6 0,5 hoidc 1 hodc
1,5 mg/L. Méi nghiém thiic dugc 1ap lai 5 l4n trong 5
erlen, méi erlen gém 3 mau céy.

Quan sat céc bién d6i hinh thai ctia chéi theo thoi
gian. SO chdi trén mdi mau cdy (choi c6 chiéu cao > 1
mm) va chiéu cao chdi dugc xic dinh sau 8 tudn nudi

céy.

Khdo sdt dnh hudng cia su hily mé phéan sinh
ngon chéi chinh trong su phdt sinh chéi in
vitro

Chdi in vitro 4 tudn tudi cé chiéu cao 5 mm dugc nudi
cdy trén moi trudng MS bd sung BA 5 mg/L va NAA
0,5 mg/L c6 ngudn goc tit khic cit mang mod phéin
sinh ngon chdi & vi tri thich hgp dugc st dung lam vt
liéu thi nghiém. Dudi kinh hién vi soi néi, sy tdc dong
1én mo6 phan sinh ngon chdi dugc thuc hién theo hai
cach sau: (1) Dung kim c¢6 dudng kinh mai 200 pm
dam vao vung trung tdm cta ngon chdi chinh véi do
sdu khoang 2 mm, (2) Dung dao cat bo phan bé mit
ctia cia mo phén sinh ngon chéi chinh véi bé day 1
mm.

Choi sau dé dugc dat nudi trén moi trusng MS bé
sung BA 5 mg/L va NAA 0,5 mg/L. Céc mau cdy dugc
dat nudi 6 nhiét do 27 &+ 2°C, d6 4m 55 4+ 10%, anh
sang 2000 £ 100 lux (12/24 gig). Thi nghiém dugc bd
tri theo kiu hoan toan ngau nhién véi ba nghiém thic
la doi chiing (khong htty mé phén sinh ngon chéi),
hty m6 phén sinh bang kim va cit bo bé mit mé phan
sinh ngon ch6i chinh. Mbi nghiém thiic dugc lip lai
15 14n trong 5 erlen, méi erlen gom 3 mau céy.

Quan sét cac bién déi hinh thai ctia chéi theo thoi
gian. S6 choi trén méi mau cdy (choi cé chiéu cao > 1
mm) va chiéu cao choi dugc xéc dinh sau 4 tudn nudi

céy.
Xirly théng ké

$6 liéu trong bang két qua dugc phan tich thong ké
bing phin mém Statistical Package Social Sciences
(SPSS) phién ban 20.0 cho Windows. Cac s6 trung
binh trong cot véi cac ky tu khac nhau kem theo khac
biét c6 y nghia & mtic P < 0,05
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KET QUA

Anh huéng cta tim 16ng trong su tao chdi
in vitro tit khic cdt mang mé phan sinh
ngon choi

Sau 2 tudn nudi cdy trén moi trudng MS bs sung BA
5 mg/L, mau cdy c6 su loai bo tum 16ng c6 ti 1¢ mau
tao choéila 53,33%, cao hon va khéc biét c6 y nghia so
v6i mau cdy khong loai bo tum 16ng véi ti 1é miu tao
choi 1a 6,67%. Sau 4 tudn nudi cdy, c6 sy phét trién
chiéu cao chéi cao & mau cdy c6 sy loai bd tam long
va thip 6 miu ciy khong loai bo tum long. Chiéu cao
choi ctia mau cdy c6 loai bod tim 16ng 13 6,80 mm va
chiéu cao ctia mau ciy khong c6 su loai bo tim long
la 4,60 mm (Bang 1).

Vao thoi diém ngay 0, mau cdy dugc loai bo tum 1ong
¢6 cudng do ho hip cao hon so véi miu céy khong
dugc loai boé tum 16ng. Sau 10 ngay dugc nudi cdy
trén moi trudng MS b6 sung BA 5 mg/L, cdc mau cdy
déu c6 cudng do ho hép gia tang rat manh du c6 duge
loai bo tum 16ng hay khong. Tuy nhién, so v6i mau cdy
khéng loai bo tim 16ng, cudng d6 hé hip ctia miu cdy
dugc loai bo tim 16ng gia ting manh hon (Bang 2).

Cac bién d8i hinh thai, giai phau trong qua
trinh phat trién choi

O thai diém bit ddu nuéi ¢y, vom mé phan sinh ngon
choi ¢6 dang tron, céc khic cat c6 su loai bo tum long
¢6 16p cutin bong ra khoi vach cellulose ctia t& bao
biéu bi (Hinh 3).

Khi nudi ciy khuc cat mang moé phén sinh ngon chéi
G vi tri 2.2 da dugc loai bo tdm 16ng trén mdi trudng
MS b8 sung BA 5 mg/L, viing m6 phén sinh ngon choi
c6 sy thay d6i r6 rét theo thoi gian. Tt m6 phan sinh
ngon chéi ban d4u (Hinh 3B), cic té bao vung nhu
md bén dudi biéu bi phan chia manh hinh thanh hé
théng mach dén, t& bao viing trung tAm phén chia
theo hudng ra ngoai hinh thanh chéi chinh & ngay tha
8 (Hinh 4). Sau 10 ngay nudi cy, c6 su hinh thanh
hai phéc thé 14 (Hinh 5). Sau 14 ngay nudi cdy, hai
phéc thé 14 m6 ra, chéi 6 bén ngoai néi mach véi cac
tru trung tdm bén trong (Hinh 6). Sau 21 ngay nuoi
cdy, chéi hinh thanh véi viing mé phén sinh ngon choi
chinh nho cao, hep hon, nhiéu 14 hinh thanh, kéo dai
ndi mach véi tru trung tdm (Hinh 6B).

Khi nuéi cdy khiic cat mang mé phén sinh ngon ch6i &
vitri 2.2 khéng dugcloai bo tim 1ong trén moi trudng
MS b6 sung BA 5 mg/L, sau 10 ngay, cic t& bao viing
bén ctia m6 phén sinh ngon chéi mdéi bit dau co su
phén chia té bao, hinh thanh nép 16i 1 tién than ciia
céc sd khéi la (Hinh 5B).
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Anh huéng ciia vi tri mau cay Ién kha nang
tao choi

Sau 2 tudn nudi cdy, cic mau cdy & vi tri mit chinh
dién ctia nhanh (vi tri 1.2 va 2.2) c6 ti 1é mau tao choi
cao hon so v6i cidc mau ciy 6 mat hong (vi tri 1.1 va
2.1) cho du miu cdy dugc cd lap tit phan ngon hay
phan gdc ctia nhanh. 0] cung mot mét chinh dién, cac
mau cdy ¢ ngon nhanh c6 ti 1é mau tao chdi cao hon
cdc mau cély & gdc nhanh. Sau 4 tuin nudi ciy, tit ca
cdc mau cdly déu c6 kha nang tao choi. Chiéu cao choi
dat cao nhat & miu cdy trén vi tri mit chinh dién thudc
phén ngon nhanh (vi tri 2.2) (Bang 3).

Céc khuc cit déu c6 cudng do ho hip cao hon cudng
d6 quang hop & tat cd cac vi tri trén nhanh & thoi
diém bét ddu nudi cdy. Tuy nhién, khic cat & vi tri
mang mo phén sinh ngon chéi & méat chinh dién thudc
phén ngon ctia nhanh (vi tri 2.2) ¢6 cudng d6 quang
hgp va ho hip cao hon so véi cic vi tri con lai sau
khi thyc hién khic cit ciy trong vudn (Bang 4). Nhu
vay, tuong Ung vdi ti 1é tao chdi sau 2 tudn nudi cdy
va chiéu cao choi sau 4 tuan nudi cdy trén moi trudng
MS bé sung BA 5 mg/L la cao nhat, mau céy tii vi tri
2.2 cling c6 cudng do quang hgp va cudng do ho hap
cao nhit.

Hai vi tri thudc phin ngon ctia nhanh c¢6 su chénh
1éch rat 16n vé ti 1é mau tao chdi sau 2 tudn va chiéu
cao choi sau 4 tudn nudi cdy trén moi trudng MS bd
sung BA 5 mg/L (Bang 4). Di v6i cay trong vuon mét
thang tudi, hoat tinh TAA, zeatin, gibberellin (dang tu
do) cao hon & vi tri thudc mit chinh dién (vi tri 2.2).
Ngugc lai, ti 1¢ auxin/cytokinin & mat hong (vi tri 2.1)
kha cao hon so véi vi tri mét chinh dién (Bang 5).
Choi sau 4 tudn nudi cdy trén moi trudng MS bé sung
BA 5 mg/L tit khic cit mang m6 phén sinh ngon choi
G vi tri 2.2 ¢6 su loai bo tum 16ng dugc lam vt liéu
cho cac thi nghiém tiép theo.

Anh huéng chia su phéi hgp cytokinin va
auxin lén su phat trién chéi in vitro

T4t ca cdc phuong thic tao chdi (moi trudng bd sung
BA va IAA hay NAA & cic néng do khac nhau) déu
lam ting chiéu cao chéi so v6i d6i chiing. Néu c8 dinh
néng d6 BA 5 mg/L dong thoi gia ting ndng do IAA
(0,5; 1 mg/L) thi s6 chéi ting 1én so v6i moi truong
chi chita BA 5 mg/L, tuy nhién khong c6 sy khac biét
gitia s6 choi tao thanh va chiéu cao choi ¢ hai nong do
TAA dugc khdo sat1a 0,5 va 1 mg/L (Bang 6).

Mit khac, néu 8 dinh néng d6 BA 5 mg/L déng thoi
gia ting ndng dd NAA (0,5; 1; 1,5 mg/L) thi s6 choi
va chiéu cao choi ting so v6i méi trudng chi chita BA
5 mg/L, tuy nhién khi gia ting nong do NAA, s6 choi
va chiéu cao choi giam di (Bang 6).
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Bang 1: Su hinh thanh chéi tir khiic cat mang mé phan sinh ngon chéi cay Opuntia ficus-indica trong vudn trén
maéi trudng MS bé sung BA 5 mg/L

Khiic cit mang mo phan sinh ngon chdéi  Tilé méu tao choi (%) Chiéu cao choi sau 4
tudn (mm)
Tuén 2 Tuén 4
Khong loai bo tim long 6,67 & 6,67 100 4,60 + 0,45
Loai bo tim long 53,33 £ 6,67 100 6,80 £ 0,63
T-test * *

(*) Céc s6 trung binh trong cot khdc biét c6 y nghia thong ké 6 miic P < 0,05 (T-test)

Bang 2: Anh huéng ciia su loai bé tiim 16ng 1én hoat ddng hé hap cla khiic cit mang mé phan sinh ngon chéi
cay Opuntia ficus-indica

Khiic cit mang moé phansinhngonchdi  Cudng d hé hip (uL O,/g TLT/gio)

Ngay 0 Ngay 10
Khong loai bo tim long 128,12 £ 14,32 209,07 £ 7,68
C6 loai bo tim long 187,69 4 17,88 289,33 £ 9,45
T-test * *

(%) Céc s6 trung binh trong cot khdc biét c6 y nghia thong ké 6 miic P < 0,05 (T-test)

Hinh 3: Lat cit doc qua khuc cit mang mé phan sinh ngon chéi & vi tri 2.2 v6i tim 16ng bao phii mé phan
sinh ngon chéi (A) va khi dugc loai bé tum I6ng (B) lic bat dau su nudi cay.

Bang 3: Anh huéng ctia vi tri mau cay Ién su hinh thanh chéi cay Opuntia ficus-indica

Vi tri mau cdy Ky hiéu Ti 1¢ mau tao chdi (%) Chiéu cao chdisau 4 tudn
(mm)
Tuén 2 Tudn 4
Ngon Chinh dién 2.2 66,67 + 0,7 100 7,30 + 0,47
Hong 2.1 o? 100 2,10 = 0,687
Géce Chinh dién 1.2 33,33 40,7 100 5,80 = 0,357
Hong 1.1 13,33 4 0,55 100 3,90 + 0,45¢

Ghi chii: Cdc s6 trung binh trong cot khdc biét 6 y nghia thong ké 6 miic P < 0,05
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Hinh 4: Lat cit doc qua khtic cdt mang mé phan sinh ngon chéi & vi tri 2.2 dugc loai bé tim 16ng sau 8 ngay
nudi cay trén méi trudng MS bé sung BA 5 mg/L.

Hinh 5: L4t cit doc qua khtic cdt mang mé phan sinh ngon chéi & vi tri 2.2 dugc loai bé tim I6ng (A) va
khéng loai bé tim 16ng (B) sau 10 ngay nudi cdy trén méi truéng MS bé sung BA 5 mg/L. Mi tén chi so khi
1a.

Bang 4: Su khac biét cudng d6 quang hgp va hé hap chia cac khiic cit mang mé phan sinh ngon chéi & cac vi tri
khac nhau tir cay trong vudn (do ngay sau khi thuc hién khic cat)

Vi tri Ky hiéu Cuong do quang hop Cuong d6 ho hap
(1L O2/g TLT/gid) (1L O»/g TLT/gid)
Phan Ngon Chinh dién 2.2 112,11 + 16,024 239,24 + 5,074
Hong 21 95,36 = 12,66 149,58 = 13,34
Phan G6c Chinh dién 1.2 101,68 =+ 9,844 105,37 + 14,17¢
Hong 1.1 78,85 +11,89¢ 130,36 + 10,48”

Ghi chii: Céc s6 trung binh trong cot khdc biét c6 y nghia thong ké 6 miic P < 0,05
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Hinh 6: Lat cét doc qua khtic cit mang mé phan sinh ngon chéi & vi tri 2.2 dugc loai bo tim I6ng sau 14 ngay
(A) va sau 21 ngay (B) nudi cay trén méi trudng MS bé sung BA 5 mg/L.

Bang 5: Hoat tinh cac chat diéu hoa thuc vat dang tu do trong khuc cit mang mé phan sinh ngon chdi cay trong
vudn mét thang tudi & cac vi tri trén phan ngon

Vi tri trén phdn Hoat tinh cdc chit diéu hoa ting truéng noi sinh (ug/ gTLT) Ti 1é

ngon auxin/cytokinin
TIAA Zeatin GA3 ABA

Mit hong (2.1) 1,19 £ 0,04 0,48 + 0,02 1,32 + 0,06 0,43 + 0,03 2,48

Mit chinh dién 1,37 4+ 0,03 0,64 £ 0,03 1,74 £ 0,04 0,47 £ 0,04 2,14

(2.2)

T-test * * *

(*) Céc s6 trung binh trong cot khdc biét c6 y nghia thong ké 6 miic P < 0,05 (T-test)

Bang 6: Su phat trién chdi tir chéi in vitro 4 tuan tudi sau 8 tuan nuéi cdy trén méi truéng MS bs sung BA 5 mg/L
va IAA hoac NAA & cac ndng dd khac nhau

Nghiém thiic $6 choi/Mau cdy Chiéu cao trung binh cua
chdi (mm)
Déi chiing (MS bg sung BA 5 mg/L) 1,58 + 0,254 6,30 £ 0,26¢
IAA (mg/L) 0,5 3,09 + 0,27¢ 7,80 + 0,18”
1 3,25 + 0,25¢ 6,90 + 0,28"¢
NAA (mg/L) 0,5 6,27 + 0,29¢ 9,10 + 0,33¢
1 5,15 + 0,26” 6,70 + 0,37¢
1,5 3,86 = 0,34¢ 7,10 & 0,17¢

Ghi chii: Cdc s6 trung binh trong cot khdc biét c6 y nghia thong ké 6 miic P < 0,05

Anh huéng chia su hily mé phan sinh ngon  d6i chiing: 1,50 chéi/mau ciy (Bang 7).
chéi chinh trong su phat sinh chéi in vitro 2 <
gsip THAO LUAN

T4t ca cac phuong thic tic dong 1én md phan sinh . . . . . ,
P & g P Déi v6i xuong rong 1é gai Opuntia ficus-indica, tim

ngon choi dugc thyc hién déu gitp gia ting s6 lugng
choéi hinh thanh. S6 chéi hinh thanh cao nhéat trén
mau cdy dugc cat bo phan bé mit mo phén sinh ngon

long bao vé mo phan sinh ngon chédi nhung lai can su
phat trién choi. Diéu do6 thé hién qua ti 1¢ mau cdy
tao choi khéd cao 6 mau cdy c6 sy loai bo tim long
chéi chinh (2,90 chéi /méu cdy), thdp hon 6 mau cdy  va r4t thdp 6 mau cdy khong loai bo tim 16ng sau hai
dugc htty mé phan sinh ngon chéi chinh bang kim  tuin nudi cdy trén moi trudng MS bé sung BA 5 mg/L
(2,20 chéi /mau cdy). Su khéc biét c6 ¥ nghia so v6i  (Bang 1). Tuong ting véi ti 1é mau tao chéi cao hon,
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Bang 7: Su phat sinh chdi tif cdic miu cay chiu dnh huédng béi su hily mé phan sinh ngon chéi sau 4 tuan nuéi cdy

trén méi trudng MS bé sung BA 5 mg/L va NAA 0,5 mg/L

Nghiém thiic
Doi chiing (khong tdc dong 1én mo phén sinh ngon)
Dung kim hty mé phén sinh ngon chéi chinh

Cit boé phan bé mat mo phén sinh ngon chéi chinh

$6 choi/mau ciy
1,50 == 0,2¢
2,20 £ 0,327

2,90 £ 0,35¢

(*) Céc s6 trung binh trong cot c6 khdc biét y nghia thong ké é miic P < 0,05

mau céy c6 sy loai bo tum 16ng ludn ¢ cudng do ho
hép cao hon so v6i mau cdy khong loai bo tim long &
ca hai thoi diém la ngay sau khi thuc hién khic cat tu
cdy trong vuon va sau khi nudi cdy 10 ngay trén moi
trudng MS bé sung BA 5 mg/L (Bang 2). Do kha ning
tao so khoi chéi manh hon, nén ti 16 mau céy tao choi
tit khuc cit c6 loai bo tim 16ng sau bén tuin nuodi cdy
cao hon nhiéu so v6i mau cdy khong loai bo tum long
(Bang 1). Tam long hién dién & ndm (areole) 1a dic
diém dc ddo chi cé 6 nhiing loai thudc ho phu Opun-
tioideace®. Cac loai thudc ho xuong rong c6 kha nang
bién d6i hinh théi do d6 c6 thé thich nghi va phat trién
trong nhiing diéu kién khic nghiét, nhu sy tiéu gidm
14 thanh gai va 16p cutin day trén bé mat dé han ché
su mit nu6e. Hau hét gai ctia cay c6 kich thudc 16n,
mot s6 ngan, mém hon, moc thanh cum, d6 13 tam
16ng che ché. Long che ché cé chiic ning ting cuong
nhiém vy bao vé hodc dé gidm bét sy thoat hoi nudce 6
Su hién dién ctia tim long da phdn nao can sy tiép xuc
ctia m6 phén sinh véi khong khi, qua d6 lam giam
hoat dong ho hép clia m6 phan sinh. Bén canh dé,
viéc loai bo tum 16ng ciing phdn nao lam gidn doan
16p cutin trén bé mit khuc cit mang mo phan sinh
ngon chéi. D6i véi khuc cit c6 sy loai bo tim 16ng, bé
mét mo phén sinh ¢6 su gian doan 16p cutin (Hinh 3
B), qua do, c6 cudng do ho hép cao hon so v6i mau
cdy khong loai bo tim long (Bang 2). Vao thoi di€ém
trudc khi nuéi ciy, cic té bao nhu mo dudi biéu bi ctia
khiic c4t mang mé phén sinh ngon chéi c6 su sip xép
tuong d6i dong déu (Hinh 2B). Sau 8 ngay nudi cdy
trén méi trudng MS bd sung BA 5 mg/L, cic té bao
nhu mé duéi biéu bi dugc hoat hdéa va phén chia €
hinh thanh viing phat sinh hinh thai (Hinh 4). Cac té
bao thudc viing bén ctia mé phan sinh ngon chéi phan
chia tao nép 16i 1a tién than cha cac so khai 14 méi
va hé théng mach dan. Sau d6, viing phat sinh hinh
thai nay tiép tuc phét trién d& hinh thanh mé phan
sinh ngon chdi véi sy hién dién ctia phac thé 14 dau
tién vao ngay tht 10 (Hinh 5A). Nhu véy, tuong tu
su phat sinh chéi tit m6 phan sinh ngon chéi 6 nhiéu
loai thuc vat, su phat sinh choi tit khuc cit mang mo
phén sinh ngon choi ciy xuong rong 1é gai cling qua
cac giai doan: hoat hoa va phan chia té bao, tao ving
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phét sinh hinh théi chdi, hinh thanh mé phéan sinh
ngon choéi va cudi cling la chéi véi cac phac thé 4.

Tao choi la qua trinh cén nhiéu nang lugng, tuong tu
nhu nhu cdu nang lugng cho cac qué trinh phat trién
khéc nhu ndy mim, ra hoa...”. Nguén ning lugng
nay 4y tit sy ho hdp. Cung v6i qua trinh thodi bién
cac chit dy trii, cac chdt bién dudng trung gian dugc
stt dung dé tdng hop cac chit cn thiét cho hoat dong
s6ng cta té bao bao gdm cac hormone thyc vat cin
cho su phét sinh hinh thai®. Do dé, hoat dong ho
hép cao ctia chdi tuong ting véi su tong hop cac chét
kich thich tang trudng nhiéu hon, gitp cho sy biét hoa
ctia mo cdy xdy ra dé dang hon. Cuong do ho hip va
cuong do quang hop ctia mau cdy & vi tri 2.2 cao nhiét
(Hinh 4), vi tri nay cho ti 1é¢ mau tao choi sau 2 tudn
nudi céy trén méi truong MS b6 sung BA 5 mg/L cao
nhit (66,67%). Tuong ty sau 4 tudn nudi cdy, choi
hinh thanh ti vi tri 2.2 ¢4 chiéu cao cao nhét (7,30
mm), chdi hinh thanh tit cdc vi tri 2.1; 1.1; 1.2 ¢6 chiéu
caolanlugtla 2,1; 3,9; 5,8 mm. Trong nghién ctiu nay,
khi nuoéi cdy in vitro trén moéi trudng MS bd sung BA
5 mg/L, cac khuc cit mang mé phén sinh ¢ phin ngon
(vi tri 2.2) nhin chung tao so khai chéi sém hon va c6
chiéu cao choi 16n hon so v6i phan goc ¢6 vi tri 1.2
(Bang 5 ). Hoat tinh cdc chat di€éu hoa ting trudng
thuc vat dang tu do trong khic cdt mang mo phén sinh
ngon chdi cy trong vuon cho thdy co su tuong ting
gitia kha ning phat trién chéi manh véi hoat tinh TAA,
zeatin va gibberellin ndi sinh trong khuc cit mang mé
phan sinh ngon choéi. D&i véi cdy trong vuon 1 thang
tudi, hoat tinh IA A, zeatin va gibberellin ctia khuc cit
G vi tri 2.2 cao hon so vdi vi tri 2.1 (trtt ABA). Do
su hién dién va hoat dong phoi hgp ctia cytokinin va
auxin gitip cho sy gia ting kich thudc té bao, tac dong
1én c4 hai budc ctia qué trinh phén chia t& bao (phan
nhén va phan bao), va thic ddy qua trinh phat sinh
ch6i® su phat trién chéi, néu auxin kich thich sy phan
chia té bao cliamod phén sinh ngon va su kéo dai té bao
ctia viing duéi mo phén sinh ngon, thi gibberellin kich
thich sy phan chia té bao ciia mé phan sinh 16ng va sy
kéo dailong 7. Su hién dién ctia cdc chét diéu hoa tang
trudng thuyc vt nodi sinh quyét dinh sy phat sinh hinh
thai, trong d6 cytokinin c6 vai tré quan trong trong su



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu' nhién, 3(1):18-28

diéu chinh hoat dong phan chia t& bao °. Cytokinin
6 vai tro d6i khang véi auxin trong sy tao choi. Hoat
tinh cytokinin noi sinh (zeatin) trong khic cit mang
md phén sinh ngon chdi ¢ mét chinh dién cao hon
mit hong. Do d6, m6 phén sinh ngon & vi tri 2.2 thoat
khoi trang théi ngti dé hon, vi thé tao chéi manh hon.
Hon niia, trong nudi cdy in vitro, su phét sinh chéi hay
ré chju dnh hudng bdi ti 1 auxin/cytokinin®. Sy phét
trién choi xay ra khi ti 1& nay thién vé cytokinin (ti 1é
auxin/cytokinin thap) '!. Mau cdy & vi tri 2.2 c6 ti 1¢
auxin/cytokinin thap hon vi tri 2.1, do d6 khi cling
dugc nudi cdy trén moi trudng bs sung BA 5 mg/L, vi
tri 2.2 khéi phat tao chéi sém hon, vi thé tao so khéi
ch6i nhanh hon va chiéu cao chéi sau 4 tudn 16n hon
choi tl vi tri 2.1.

T4t ca cac nong d6 IAA (0,5 1 mg/L) va NAA (0,5;
1; 1,5 mg/L) két hop v6i BA 5 mg/L déu thuc déy su
tao choi va gia ting chiéu cao chéi. Tuy nhién sau
8 tudn, moi truong bé sung BA 5 mg/L va NAA 0,5
mg/L cho hiéu qua ting sinh chdi cao nhat (Bang 6).
Nhu vay, trong nghién ctiu nay, NAA 0,5 mg/L c6 tac
dong manh hon TAA 0,5 mg/L khi két hgp véi BA 5
mg/L trong sy tang sinh chéi. Cac nghién ctiu trudc
day da ching minh auxin tdc dong trén su tao chdi
khi phoi hgp véi cytokinin va tic dung phu thudc
vao ban chit va néng do auxin’. Escobar va cong su
(2002) ghi nhén c6 thé pha v& trang thdi ngn ctia nu
néach & nhiéu loai thuc chi Opuntia thong qua viéc st
dung cytokinin riéng lé hay phoi hop véi cac nhén té
khac!?. Nhiéu loai cytokinin thich hgp d€ khéi phat
va ting sinh chéi 6 xuong rong 1é gai, trong d6, BA
6 hiéu qua hon kinetin va 2iP*. Trong su ting sinh
chéi xuong rong 1é gai Opuntia ficus-indica, auxin anh
hudéng khac nhau lén sy ting sinh chéi. BA 5 mg/L
riéng 1é cho hiéu qua t6t tao chéi t6t nhét?, trong khi
su phoi hgp BA va NAA khong c6 hiéu qua ro rét trén
su tang sinh chdi'. Pén 2013, El Finti va cong su ghi
nhén, sy b sung BA vao moi trudng nudi cdy sé lam
tang s6 choi, nhung cé sy khac biét 6 3 gidng xuong
réng Maroc khéc nhau 1. Tuy nhién, Ghaffari va cong
s (2013) 1 ching minh c6 sy khac biét vé s6 choi tao
méi & nhiing moi trudng bd sung céc chit diéu hoa
tang trudng thuc vat khac nhau: trong giai doan phat
trién chéi, pho6i hop IAA 0,5 mg/L v6i BA 5 mg/L cho
hiéu qua nhan choéi cao nhat, trong khi sy phdéi hgp
NAA 0,25 mg/L v6i BA 5 mg/L cho chiéu cao ch6ilén
nhat. Tu do céc tac gia két luan sy biét héa choi la
qué trinh tuong tac gitia auxin va cytokinin. Do do,
tly thudc vao gidng va diéu kién sinh ly ctia mau cdy
ma c6 sy phdi hgp cac chdt diéu hoa ting trudng thuc
vat khic nhau d¢€ ting sinh chéi’. Sy phéi hgp BA 5
mg/L v6i IAA & hai néng d6 0,5 va 1 mg/L déu lam
tang s6 choi va chiéu cao trung binh ctia chdi so véi

moi trudng chi chita BA 5 mg/L (Bang 6). ViIAA la
mot auxin ty nhién c6 tic dong yéu nén véi hai néng
d6 IAA dugc st dung (0,5 va 1 mg/L) khi phdi hop
v6i BA 5 mg/L khong lam thay d6i dang ké s6 choi va
chiéu cao chéi. Viéc xti ly auxin chi ¢é tac dung kich
thich tang trudng & ndng d t6i hdo thuong gap trong
chinh co thé thyc vat, § ndng do cao trai lai sé tc ché
ting trudng va cé thé trd thanh doc t67. Do d6, khi
auxin (NAA 0,5; 1; 1,5 mg/L) hién dién, su phoi hgp
hoat dong gitta mét cytokinin téng hop (BA 5 mg/L)
¢6 hiéu qua hon trong cé sy ting sinh chéi 1an sy kéo
dai chdi nhung khi gia ting nong do NAA, s6 chdi va
chiéu cao chéi giam di r6 rét.

Tét ca cac xti ly tac dong 1én mo phén sinh ngon choéi
déu gitp gia ting s6 lugng choi hinh thanh. S6 choéi
hinh thanh cao nhét trén mau cdy dugc cit bo phan
bé mit m6 phan sinh ngon chdi chinh (2,90 ch6i/mau
cdy), thdp hon & mau ciy huy mé phan sinh ngon choi
chinh bing kim (2,20 ch6i/mau céy). Sy khdc biét c6
y nghia so v6i d6i chiing: 1,50 chdi/méu cdy (Bang 7).
Binh thuong, nhu ciu dudng cao ctia ngon chéi han
ché duong chuyén vi téi nu (nu néch), do do, cin ny
néch ting vugt. Khi cat ngon, nu bit dau thodt uu
tinh ngon trudc khi lugng auxin thay déi trong than
& canh nu, trong khi duéng nhanh chéng phéan phéi
lai va tich tu trong nu. Sau khi cat bo chéi chinh, su
can kiét auxin doc theo than khong nhu nhau theo
thoi gian va khong gian, nén cédc nu 6 phén trén cta
than thodt hiéu ¢ng auxin trudc cic nu & phan dudi®.
Khi gia ting mutc 6 tdn thuong, s6 chdi néch sé gidm
do su gi6i han ciia mo phén sinh chdi nach. Trong
khi do, s6 choi bat dinh (thudng dugc cam ting do vét
thuong) sé ting lén'°. Do d6, khi ding kim htty mé
phén sinh ngon chdi, su hinh thanh choéi chi xay ra tai
vi tri chéi nach, thay thé cho mé phén sinh ngon chéi
da bi pha huy, va khi cdt bo bé mat ctia m6 phéan sinh
ngon choi, cac chdi méi hinh thanh tai vi tri goc ctia
vét cét va cac vi tri chéi nach.

KET LUAN

Su phat sinh chéi tii khic cat mang mé phén sinh
ngon choi cay xuong rong 1é gai qua céc giai doan:
hoat héa va phan chia té bao, tao ving phat sinh hinh
thdi chdi, hinh thanh m6 phan sinh ngon choéi va cudi
cuing 1a choéi v6i cac phac thé 1. Viéc loai bo tum long
lam ting t6c do phat trién choi, khic cit mang mo
phén sinh ngon dugc loai bo tim 16ng ludn c6 cudng
dd ho hap cao hon. Vi tri mang m6 phén sinh ngon
chéi & mét chinh dién thudc phan ngon cia nhanh
cho hiéu qua tao choi cao nhét. Vi tri nay c6 cudng
dd quang hop, ho hép, hoat tinh TAA, zeatin néi sinh
cao hon cdc vi tri con lai. Moéi trudng MS bd sung BA
5 mg/L va NAA 0,5 mg/L kich thich manh tao cum
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choi. Viéc hiy moé phén sinh ngon chdi chinh béing
cach cit bd bé mit cho s6 chdi tao thanh cao nhit.

DANH MUC CAC CHU VIET TAT

2iP: 2-isopentyl adenine
ABA: Abcisic acid

BA: 6-Benzylaminopurine
GA3: Gibberellic acid

IAA: indol acetic acid

IBA: indol butyric acid

MS: Murashige va Skoog
NAA: 1-naphtalene acetic acid
SAM: Shoot Apical Meristem
TLK: Trong lugng kho

TLT: Trong lugng tuoci

XUNG POT LO1iCH

Tac gia khéng dinh khong ¢4 bt ctt xung dot 1gi ich
nao.

PONG GOP CUA TAC GIA

Nguyén Thi C4dm Duyén déng gép truc tiép tién hanh
thi nghiém, thu thap va xit Iy s6 liéu, viét ban thao.
Bui Trang Viét va Tran Thanh Huong dong gép quan
trong trong phén tich va giai thich két qua trong ban
thao.
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ABSTRACT

This study presented the elimination of the glochids in the areoles of Opuntia ficus-indica cladode
induced the shoot formation from the explants containing the shoot apical meristem (SAM) on
Murashige and Skoog medium (MS) supplemented with 6-benzylaminopurine (BA) 5 mg/L. Mor-
phological and physiological changes in shoot formation process were analyzed. This process in-
volved the constant stages: activation of cell division, initiating of meristematic region; formation
of shoot primordium and shoot with leaves. The SAM position in the upper front of the cladode
gave the highest shoot productivity. This position had the photosynthesis rate, respiration rate,
endogenous indole acetic acid (IAA) and zeatin activity higher than the others. Difference of auxin
concentrations increased the amount of shoots and shoot height. The maximum number of shoots
per explant was obtained on MS medium supplemented with BA 5 mg/L and 1-naphthalene acetic
acid (NAA) 0.5 mg/L. The elimination of SAM by removing the surface of the shoot gave the high-
est number of the shoot. The correlation of the glochids in the areoles, explant position, plant
hormones, photosynthesis rate respiration rate and shoot formation were discussed.
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