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Tom tit

Trong nghién citu ndy, khi nudi cdy khic cit mang mé phan sinh ngon chdi cay Opuntia ficus-
indica trén méi truong Murashige va Skoog (MS) ¢6 sy phdi hop bd sung 6-Benzylaminopurine

(BA) 5mg/I, vi tri mang md phan sinh ngon chdi & mat chinh dién thuoc phan ngon cua nhanh
cho hiéu qua tao chdi cao nhit. Sy phat sinh chdi dat cao nhat trén moi truong MS ¢6 su phdi
hop bd sung BA 5mg/l va 1-naphtalene acetic acid (NAA) 0,5mg/l. Viéc hay md phan sinh

ngon chdi dinh bang cach cét bo bé mat cho sé chdi tao thanh cao nhat. Mai trudng MS c6 bo
sung indol butyric acid (IBA) 0,5mg/l kich thich tao ré tir chdi in vitro rd nhat. Méi lién hé giira

vi tri miu cdy, su phét sinh chdi va ré duoc thao luan.
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1 Gidi thiéu

Xuong rong Ié gai Opuntia ficus-indica duoc biét dén nhu
mot cay da chirc ning, c6 thé dugc st dung lam cay canh va
thudc, trong khi canh va qua cua no dwoc ding lam thic an
cho con nguoi va gia stic. Cay con dugc trong lam hang
rao, gitip chéng su xam Ian cat & nhitng khu virc hoang mac
va ban hoang mac[1].

Thanh phan chinh trong nhanh Opuntia ficus-indica 1a nudc
(80-85%), carbohydrate (3-7%), chat xo (1-2%), protein
(0,5-1%). Ngoai ra xwong rong ciing chira mot lugng 16n
chat nhay véi céc lién két (1-4)- B-D-acid galacturonic va
R(1-2)-L-rhamnose. Bén canh do6, Opuntia ficus-indica con
¢6 nhiéu hop chét c6 hoat tinh sinh hoc. Ham Iugng cé&c hop
chat héa thuc vat khac nhau giira céc loai Opuntia. Vi duy,
nhitng qua xwong rong mau do chia luong taurine (7,7-
11,2mg/100g qua twoi) nhu nhau di véi cac gidng & Sicily,
nhung ham lugng taurine thap hon déi vai cac gidng & chau
My va chau Phi. Ham lugng phenol va polyphenol tong
(dang tu do hay lién két) 1a 80-90mg/100g & qua khd, bao
gom aromadendrin, taxifolin hay dihydroquercetin,
isorhamnetin, vitexin, kaempferol, quercetin, betalain,
betacyanin, rutin, isorhamnetin va dan xuat nhu myricetin,
orientin, ciing nhu vai dan xuat pyrone[2].

Opuntia ficus-indica chia mét luong Ion acid ascorbic,
vitamin E, carotenoid, chat xo, amino acid va cac hop chat
chéng oxy hoa (phenol, flavonoid, betaxanthin va
betacyanin). Day 1a cac chét c6 lgi cho sic khoe, thé hién &
kha niang lam ha duong huyét, ha lipid mau va dic tinh
chéng oxy hoa. Xwong rong ciing dbi dao vitamin va
khoang chat, dang ké nhat 1a qua chtira nhiéu chat dinh
dudng va chat chéng viém loét da day, chéng oxy héa,
chdng ung thu, bao vé than kinh, bao vé gan va chdng khéi
u. Hoa Opuntia ficus-indica chira nhiéu loai flavonoid nhu
kaempferol va quercetin. Vo va hat cay ciing duoc ding dé
san xuat dau, lipid trong vo cay lam giau thém acid béo va
cac chat chdng oxy héa béo hoa tan. Canh chia céc
vitamin, chit chéng oxy héa va nhiéu loai flavonoid, dic
biét 1a quercetin 3-methyl ether, mot chat chéng goc tu do
hiéu qua. Chit chiét tir canh cay lam ha cholesterol va
truyén tin hiéu chéng viém loét da day va chéng viém. Dich
chiét nuéc cai thién kha nang lam lanh vét thwong [3].

Opuntia ficus-indica dwoc nhap tir Mexico va duoc trong
thr nghiém tai vung sa mac cta Ninh Thuan va Binh
Thuan, Viét Nam. Pay la loai sinh truéng nhanh va rat
thich hop voi diéu kién dat kho han, it dinh dudng, lai c6 do
che phu cao, gop phan cai tao dét, chéng x6i mon [3]. Tuy
nhién, cic phuong phip nhan giéng Xwong rong & gai
thong thuong chiém nhiéu dién tich nhung hiéu suat nhan
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giéng khong cao. Chinh vi vay, vi nhan gibng nham tao ra
s6 lwong 16n cy gidng c6 chét lwong (sach bénh, niang suit
cao, pham chat tét, ...). [4]. Trong nghién ciu nay, ching
t6i tién hanh tim hiéu vat liéu nudi ciy va moi truong thich
hop nhét cho sy tao chdi tir khdc cat mang md phan sinh
ngon chdi cay Opuntia ficus-indica dong thoi budc dau
khao sat moi trudng tao ré phi hop dé tao cay con hoan
chinh.

2 Vat liéu va phuong phap

2.1 Vit liéu

Nhéanh cay O. ficus-indica giéng khong gai, 2 nim tudi
dugc cung cip boi Trung tam Ung dung Tién bo Khoa hoc
va Cong nghé tinh Ninh Thuan. Sau 1 thang duoc trong
trong vuron thuc nghiém, nhanh non phat trién tir mot chdi ¢
ving dinh cua nhanh nay, cé chiéu cao 20 + 5cm dugc sir
dung lam vat liéu thi nghiém.

2.2 Phuong phap

2.2.1 Khao sat anh huong cua vi tri mau cdy 1én kha nang
tao chdi

Nhanh mang cac mé phan sinh ngon choi ciy trong vuon
duogc rira sach voi nude va xa phong (10 phut), sau d6 lac
VGi con 70% (1 phat), dung dich HgCl, 0,1% (5 phat) va
rira sach voi nudc cit vo trang. Nhanh mang cac md phan
sinh ngon choi cay Xuong rong 1 gai O. ficus-indica dugc
chia 1am 4 phan, 2 phan & mat héng va 2 phan ¢ mat chinh
dién. Céc khic cit mang md phan sinh ngon chéi dugc cd
1ap tr nhanh, c6 kich thudc 1xlem va ca‘iy vao Erlen 100ml
chara 25ml méi truong MS cd bd sung BA 5mg/l. Thi
nghiém dugc bb tri theo kiéu hoan toan ngau nhién vai bon
nghiém thirc 13 khic cit mang md phén sinh ngon chdi & vi
tri 1.1; 1.2; 2.1; 2.2. M&i nghiém thic dugc lap lai 5 lan
trong 5 Erlen, mai Erlen gdm 3 mau cy. Sy phét sinh chdi
tir khic cat mang md phan sinh ngon choi dugc theo ddi
theo thoi gian. Ti 1& mau cdy c6 chdi phat trién (chdi co
chiu cao > 1mm) va chiéu cao chdi dugc xac dinh sau 2 va
4 tuan nudi cay.

2.2.2 Khao st anh huong cua sy phéi hop cytokinin va
auxin 1&n sy phat trién chdi in vitro

Céc chdi in vitro 4 tuan tudi 6 chiéu cao 5mm, bé rong 2-
3mm ting trudng trén modi trudng MS c6 bd sung BA
5mg/l c6 ngudn gdc tir khiic cit mang md phan sinh ngon
chdi & vi tri 2.2 dugc cdy chuyén vao moi truong MS ¢
b6 sung BA 5mg/l va NAA (0,5; 1 va 1,5mg/l) hoic IAA
(0,5 va 1mg/l). Cac mau cay dugc dat nudi ¢ nhiét do 27 +
2°C, d6 4m 55 + 10%, anh sang 2000 + 100lux (12/24
gio). Mdi nghiém thie dugc lap lai 15 lan trong 5 Erlen,
mbi Erlen gdm 3 mau cdy. Quan sét céc bién ddi hinh thai
cuia chdi theo thai gian. S6 chdi trén mdi mau cdy (chdi co
chiéu cao > 1mm) va chiéu cao chdi duoc xac dinh sau 8
tuan nudi cay.
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2.2.3 Khao sat anh huong cta sy huy mé phan sinh ngon
chdi chinh trong su phét sinh chdi in vitro

Choi in vitro 4 tuan tudi cd chiéu cao Smm dugc nudi cay
trén moi truong MS ¢6 bd sung BA 5mg/I va NAA 0,5mg/|
¢6 ngudn géc tir khac cat mang md phan sinh ngon choi &
vi tri 2.2 duoc st dung lam vat liéu thi nghiém. Dudi kinh
hién vi soi ndi, sy tac dong 18n md phan sinh ngon chdi
duoc thuc hién theo hai cach sau:

Dung kim c¢6 dudng kinh miii 200pm dam vao vung trung
tam caa ngon chdi chinh véi d6 sau khoang 2mm.

Dung dao cit bo phan bé mat caa cua md phan sinh ngon
chdi chinh véi bé day 1mm.

Chéi sau d6 duge dit nudi trén moi trudng MS ¢ bd sung
BA 5mg/l va NAA 0,5mg/l. Cac miu ciy duoc dat nudi &
nhiét d6 27 + 2°C, d6 4m 55 + 10%, anh sang 2000 +
100lux (12/24 gid). Thi nghiém dwgc bé tri theo kiéu hoan
toan ngau nhién véi ba nghiém thic 1a déi chiing (khéng
hily md phan sinh ngon chdi), hay mé phan sinh bang kim
va cit bo b mat md phan sinh ngon chdi chinh. Mai
nghiém thirc dwoc lap lai 15 lan trong 5 Erlen, mdi Erlen
gdém 3 mau cay.

Quan sét cac bién @i hinh thai caa choi theo thoi gian. S6
chdi trén mdi mau ciy (chdi cé chiéu cao > Imm) va chiéu
cao choi duge xac dinh sau 4 tuan nudi cay.

2.2.4 Khao sét sy tao ré tir chdi in vitro

Nhitng choi in vitro 8 tuan tudi c6 chiéu cao khoang 2 -
3cm ¢6 ngudn géc tir sy nudi cdy chdi trén moi truong MS
c6 bd sung BA 5mg/l va NAA 0,5mg/1 duoc tach ra khoi
cum chdi va dugc chuyén sang méi truong MS ¢6 bd sung
IAA hoic IBA ¢ ndng do 0,5mg/I.

Céc mau cay dugc dat nudi o nhiét do 27 + 2°C, d6 4m 55 +
10%, anh sang 2000 + 100lux (12/24 gi¢). Thi nghiém duoc
b tri theo kiéu hoan toan ngau nhién véi ba nghiém thic 1a
d6i ching (moi truong MS), méi truong MS ¢6 bd sung
IAA 0,5mg/l va méi truong MS ¢6 bo sung IBA 0,5mg/l.
M3Ji nghiém thire dugc lap lai 5 1an trong 5 Erlen va mdi
Erlen gdm 3 mau cay.

Quan sat cac bién di hinh thai cua chdi theo thai gian. Sé
ré va chiéu dai ré trung binh trén mdi mau ciy dugc xac
dinh sau 3 tuan nuéi cy.

2.2.5 Xir li thong ké

S6 ligu trong bang két qua duoc phan tich théng ké bing
phan mém Statistical Package Social Sciences (SPSS) phién
ban 20.0 cho Windows. Céc sé trung binh trong cot véi cac
ky tu khac nhau kém theo thi khac biét c6 ¥ nghia & muc P
<0,05

3 Két qua

3.1 Anh huong cia vi tri mau cay Ién kha ning tao choi

Sau 2 tuan nuéi cdy, cac mau cdy duoc liy tir mat chinh
dién caa nhénh (vi tri 1.2 va 2.2) ¢6 ti 16 mau tao chdi cao
hon so v&i cac mau cdy & mat héng (vi tri 1.1 va 2.1) cho
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nhénh. Sau 4 tuan nudi ciy, tat ca céc mau cay déu cé kha

dd miu cay duoc cd lap tir phan ngon hay phan gbc cua
nhénh. O ciing mdt mat chinh dién, cac mau Cay g ngon  nang tao chdi. Chiéu cao chdi dat cao nhit & miu ciy trén
nhanh ¢6 ti ¢ miu tao chdi cao hon cic miu cay & goc vi tri mat chinh dién thuoc phan ngon nhéanh (Bang 1).

Bing 1 Anh huéng caa vi tri mau cdy Ién sy hinh thanh chdi cay O. ficus-indica

Vi tri mu cay Ky hiéu Ti & méu tao chdi (%) Chiéu cao chdi
Tuan 2 Tuan 4 sau 4 tuan (mm)
Ngon Chinh dién 2.2 66,67 +0,71° 100 7,30 £ 0,47°
Hong 2.1 0° 100 2,10 +0,68°
Gbc Chinh dién 1.2 33,33+0,71° 100 5,80 + 0,35°
Hong 1.1 13,33+0,55°¢ 100 3,90 + 0,45°

(*) Céc so trung binh trong cgt c6 khac biét c6 y nghia thong ké ¢ mite P < 0,05 (T-test)

3.2. Anh huong cua sy phdi hop cytokinin va auxin 1én sy
phét trién chdi in vitro

Tat ca céc xur Ii tao choi (moi truong c6 bd sung BA va
IAA hay NAA & cic ndng do khac nhau) déu lam ting
chiéu cao chdi so vai ddi chirng. Néu ¢ dinh ndng d6 BA
5mg/l ddng thoi gia ting nong do 1AA (0,5; 1mg/l) thi s6
chdi tang 1én so voi moi truong chi chira BA 5mgl/l, tuy
nhién khéng c6 su khéc biét giita sé chdi tao thanh va chiéu

cao chdi ¢ hai ndng do TAA dugc khao sét 12 0,5 va 1mg/|
(Bang 2).

Mat khac, néu c¢b dinh ndng d6 BA 5mg/l dong thoi ting
ndng do NAA (0,5; 1; 1,5mg/l) thi sb chdi va chiéu cao
chdi ting so v&i modi trudng chi chira BA 5mg/l, tuy nhién
khi ting ndng d6 NAA, s6 chdi va chiéu cao chdi cang
giam di (Bang 2). Nhu vay, moi truong MS c6 bd sung BA
5mg/I va NAA 0,5mg/l thich hop dé cam tng tao chdi.

Bang 2 Sy phét trién chdi tir chi in vitro 4 tun tudi sau 8 tuin nudi ciy trén méi truong MS c6 bd sung BA 5 mg/L va IAA

hoic NAA & cac ndng do khac nhau

Nghiém thirc S6 chéi/MAu cay Chiéu cao trung binh ciia chdi (mm)
boi ching (MS ¢6 bo sung BA 5 mg/1) 1,58 + 0,25° 6,30 + 0,26°
0,5 3,09 +0,27° 7,80 +0,18°
IAA (ma/h 1 3,25 + 0,25° 6,90 + 0,28
0,5 6,27 + 0,29° 9,10 + 0,33*
NAA (mg/l) 1 5,15 £ 0,26" 6,70 + 0,37°
15 3,86 +0,34° 7,10 £0,17™

(*) Cac so trung binh trong cgt c6 khac biét ¢é y nghia thong ké ¢ mite P < 0,05 (T-test)

Hinh 3.1 Sy hinh thanh cum chdi tir chdi in vitro 4 tuan tudi sau 8 tuin nudi ciy trén méi truong MS
c6 bd sung BA 5mg/l va NAA & cac ndng do khac nhau. Thanh ngang 2mm.
(A) NAA Omg/l, (B) NAA 0,5mg/l, (C) NAA 1mg/l, (D) NAA 1,5mg/l

[ ) .
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3.3. Anh huéng cua sy hiy md phéan sinh ngon chdi chinh
trong su phat sinh chdi in vitro

Tat ca cac xir li tac dong 1én md phan sinh ngon chdi duoc
thuc hién déu gitp gia ting sé lwong chdi hinh thanh. Sé
chdi hinh thanh cao nhét trén miu cay duoc cat bo phan bé
mat méd phan sinh ngon chdi dinh (2,90 + 0,35 chdi/mau
céy), thap hon & miu ciy duoc hity md phan sinh ngon chbi
dinh bang kim (2,20 + 0,32 chdi/mau cdy). Su khéc biét c6
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¥ nghia so v&i dbi ching: 1,50 + 0,21 choi/miu ciy
(Bang 3).

Twong tu dbi chung (Hinh 3.2 A), trong truong hop ding
kim hay m6 phan sinh ngon chdi dinh, mot sé chdi méi
hinh thanh tai cac vi tri choi nach (Hinh 3.2 B). Khi cat bo
phan bé mat cia md phan sinh ngon chdi dinh, su hinh
thanh chdi mai xay ra tai viing gdc cua vét cit va cac vi tri
chdi nach (Hinh 3.2 C).

Bing 3 Su phat sinh chdi tir cic mAu cdy chiu anh huong bai su hiy md phan sinh ngon chdi sau 4 tuin nudi ciy trén moi

truong MS ¢6 bé sung BA 5mg/l va NAA 0,5mg/I

Nghiém thirc S6 choéi/mau cay
Dai chirng (khong tac dong 1én mé phan sinh ngon) 1,50 +0,21°
Duing kim hay mé phan sinh ngon chdi dinh 2,20 +0,32°
Cét bo phan bé mat md phan sinh ngon chdi dinh 2,90+ 0,352

(*) Céc so trung binh trong cét c6 khac biét ¢ y nghia thong ké ¢ mikc P < 0,05 (T-test)

Hinh 3.2 Sy phét sinh chdi tir cdc mau cAy chiu anh hudng bai cac kiéu tac dong khac nhau 1&én mod phan sinh ngon
chéi tir chdi in vitro 4 tudn tudi sau 4 tudn nudi cdy trén méi trudng MS cé bd sung BA 5mg/l va NAA 0,5mg/I. Thanh
ngang 2mm. Déi chung, (B) Dung kim huy mé phan sinh ngon, (C) Cét bo phin bé mat caa md phan sinh ngon

3.4 Sy tao ré tir chdi in vitro

Chdi trén cac moi trudng cé hay khong bd sung auxin déu
c6 sy tang truong chidu ngang va chiéu cao, khong co su
hinh thanh mo seo & gbc khic cit, c6 r& hinh thanh va kéo
dai (Hinh 3). G cing nong do xu i (0,5mg/l), sau 3 tuan
nudi cdy, sb ré trén chdi dat cao nhit & mau ciy ting truong
trén moi truong c6 bo sung IBA (7,57 + 1,29 ré/chdi), thap
hon trén moi truong cé bd sung 1AA (5,67 + 1,43 ré/chdi).

I+

Sy khac biét co6 y nghia so voi dbi chang: 4,33 + 1,67
ré/choi (Bang 4).

Sau 3 tuan nuéi ciy, r& dwoc hinh thanh véi chidu dai
khong c6 su khéc biét trén cac moi trudng bd sung auxin &
ndng do giéng nhau (Bang 4).

Béng 4 Su tao r& tir chdi in vitro 8 tuan tudi sau 3 tuan nudi ciy trén moi truong MS c6 bd sung IAA 0,5mg/l hoic IBA 0,5mg/l

Nghiém thirc S6 ré/choi Chiéu dai ré

Déi chirng 433+1,67° 1,81+0,92°
IAA 0,5mg/I 5,67 +1,43° 1,74 £ 0,58
IBA 0,5mg/I 7,57 £1,29° 1,68 +0,46°

(*) Cac so trung binh trong cét c6 khac biét ¢ y nghia thong ké ¢ mite P < 0,05 (T-test)
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Hinh 3.3. Sy hinh thanh r& tir chdi in vitro 8 tuan tudi sau 3 tuin nudi cdy trén méi truong ¢ bd sung auxin.
Thanh ngang 5mm. i ching, (B) IAA 0,5 mg/l (C) IBA 0,5mg/I

4 Thao luan

Vi tri 2.2 cho ti 1&¢ mau tao chdi sau 2 tuan nudi cay trén
mbi truong MS ¢ bd sung BA 5mg/l 1a cao nhét (66,67%)
SO VGi céc vi tri 2.1; 1.1; 1.2 (lan Iuot la 0; 13,33 va
33,33%). Tuong tu sau 4 tuan nudi cdy, vi tri 2.2 c¢6 chiéu
cao chdi cao nhat (7,30mm) so véi céc vi tri 2.1; 1.1; 1.2
(lan Iuot 12 2,1; 3,9; 5,8 mm). Trong nghién ctu nay, khi
nudi cay in vitro trén méi truong MS ¢6 bd sung BA 5mgl/l,
céc khic cat mang md phan sinh & phan ngon (vi tri 2.2)
nhin chung tao so khai chdi sém hon va co chiéu cao chdi
I6n hon so vai phan géc c6 vi tri 1.2 (Bang 3). Két qua nay
phu hop véi nghién ctu caa Stambouli-Essassi va cong su
(2015) khi khao st su tao ré in situ nhanh xuong rong
Opuntia ficus-indica & Tunisia: canh giam cho cac chdi ¢
viing ngon va cho ré & vi tri gc. Trong than, auxin di
chuyén hitu cuc tir ngon dén géc [9]. Nhanh non phét trién
tir chdi ndch ma khoi sy 1a sy biét hda cia md phan sinh
ngon chdi & vi tri ndch 1&. M6 phan sinh (c6 thé la chdi
hoac ré) hién dién ¢ cac loai thugc chi Opuntia tai vi tri
num dwoc bao vé bai tum 16ng [14].

Tét ca cac nong do IAA (0,5; 1mg/l) va NAA (0,5; 1;
1,5mg/I) két hop véi BA 5 mg/l déu thuc diy su tao chdi va
gia tang chiéu cao chdi. Tuy nhién sau 8 tuan, méi truong
c6 bd sung BA 5mg/l va NAA 0,5mg/l cho hiéu qua ting
sinh choi cao nhat (Bang 6). Nhu vay, trong nghién ciu
nay, NAA 0,5mg/l c6 tdc dong manh hon TAA 0,5mg/I khi
két hop véi BA 5mg/l trong su tang sinh chdi. Cac nghién
cliru trude day di chirng minh auxin tdc dong trén su tao
chdi khi phdi hop véi cytokinin va tac dung phu thuoc vao
ban chit va nong do auxin [7]. Escobar va cong su (2002)
ghi nhan c6 thé pha va trang thai nga cua nu nach & nhiéu
loai thugc chi Opuntia thong qua viéc sir dung cytokinin
riéng 1¢ hay phdi hop véi cac nhan té khac. Nhiéu loai
cytokinin thich hop dé khoi phat va tang sinh choi & Xuong
rong 1& gai, trong d6, BA c6 hiéu qua hon kinetin va 2iP
[4]. Trong sy tang sinh chdi Xuong rong Ié gai Opuntia
ficus-indica, auxin anh huong khac nhau Ién sy tang sinh
chdi. BA 5mg/l riéng ¢ cho hiéu qua tao choi tét nhat [4],

trong khi su phéi hop BA va NAA khong cé hiéu qua rd rét
trén sy tang sinh choi [13].

Dén 2013, El Finti va cong su ghi nhan, su thém BA vao
mbi trudng nudi cay s& lam tang sd chdi, nhung c6 su khac
biét & 3 gibng xuong rong Maroc khac nhau. Tuy nhién,
Ghaffari va cong su (2013) [14] chizng minh ¢6 su khac biét
vé s6 chdi tao mai ¢ nhitng modi truong bd sung cac chat
diéu hoa tang truong thuc vat khac nhau: Trong giai doan
phét trién chdi, phdi hop 1AA 0,5mg/l véi BA 5mg/l cho
hiéu qua nhan chdi cao nhat, trong khi su phdi hop NAA
0,25mg/1 véi BA 5mg/l cho chiéu cao chdi lon nhét. Tir do
céc tac gia két luan su biét hda chdi 1a qua trinh twong tac
giira auxin va cytokinin. Do do, tily thuc vao gidng va diéu
kién sinh Ii cia mau cay ma c6 su phdi hop cac chat diéu
hoa tang truong thuc vét khac nhau dé tang sinh chdi [7].
Sy phdi hop véi BA 5mg/l véi IAA & hai ndng do 0,5 va
1mg/l déu lam ting s6 chdi va chiéu cao trung binh cua
chdi so voi méi truong chi chira BA 5mg/l (Bang 6). Bai vi
IAA la mot auxin ndi sinh c6 tac dong yéu hon NAA — mot
auxin tong hop. Vi vy, véi hai nong do TAA duoc sir dung
(0,5 va 1mg/l) khi phdi hop véi BA 5mg/l khong lam thay
d6i dang ké sb chdi va chiéu cao chdi. Viéc xu Ii auxin chi
c6 tac dung kich thich tang truong & nong do téi hao
thuong gap trong chinh co thé thyc vét, & ndng do cao tréi
lai & rc ché tiang truong va co thé tré thanh doc t6 [7]. Do
d6, khi auxin (NAA 0,5; 1; 1,5mg/I) hién dién, su phdi hop
hoat dong giira mot cytokinin tong hop (BA 5mg/l) cé higu
qua hon trong ca sy ting sinh chdi 1an sy kéo dai choi. Tuy
nhién, khi gia tang ndng d6 NAA, sb chdi va chiéu cao choi
giam di ro rét (Bang 6).

Tt ca cac xir li tac dong 1én mé phan sinh ngon chdi dugc
thuc hién déu gitip gia tang sé lwong chdi hinh thanh. Sé
chdi hinh thanh cao nhat trén miu cy duoc cit bo phan bé
mat md phan sinh ngon chdi dinh (2,90 + 0,35 chdi/mau
cdy), thip hon & miu cy hiy mod phén sinh ngon chdi dinh
bang kim (2,20 + 0,32 chdi/mau cdy). Su khéc biét c6 y
nghia so v6i dbi chirng: 1,50 + 0,21 chdi/mau cy (Bang 7).
Binh thuong, nhu ciu duong cao cua ngon chdi han ché
duong chuyén vi t6i nu (nu nach), do do, can nu nach ting
vuot. Khi cit ngon, nu bit ddu thoat wu tinh ngon trudc khi
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lwong auxin thay ddi trong than & canh nu, trong khi dudng
nhanh chong phan phéi lai va tich tu trong nu. Nhu vay,
duong lién quan trong su bit dau thoat wu tinh ngon, trong
khi auxin trong sy tang truéng nu sau d6. Sau khi cét ngon,
can Kiét auxin doc theo than khong nhu nhau theo thoi gian
va khong gian, nén cac nu ¢ phan trén cua than thoat hiéu
g auxin truéc cac nu & phan dudi [7]. Khi gia ting muc
d6 ton thuong, s6 chdi nach s& giam do sy gici han cia md
phan sinh chdi nach. Trong khi d6, sé chdi bat dinh (thudng
dugc cam @ng do vét thuong) sé tang lén [15]. Do do, khi
dung kim hay mé phan sinh ngon chdi, sy hinh thanh choi
chi ra tai vi tri chdi nach, thay thé cho mé phan sinh ngon
chdi da bi phé hiy, va khi cit bo bé mat caa md phan sinh
ngon chdi, cac chdi mai hinh thanh tai vi tri goc cua vét ct
va céc vi tri chdi nach.

Khi cdy chdi vao méi truong ¢ hay khéng cé auxin, 100%
mau cay déu tao ré (Bang 4). Sy hinh thanh ré tly thuoc
vao kiéu gen, ban chit va ndng do cua chit diéu hoa ting
truong thuc vat trong méi trudng nudi cdy [5]. Trong
nghién ciru ndy, cling mot nong d6 nhung IBA cho hiéu qua
tao ré cao hon IAA. Két qua nay phu hop vai nghién cau
cua Elfinti va cong su (2011), IBA 0,5mg/l cho s r& tao ra
nhiéu hon so véi IAA 0,5mg/l va déi chirng MS. Shehu va
céng su (2016) khi xu Ii nhanh cdy Opuntia ficus-indica
ngoai tu nhién véi cac loai auxin ghi nhan IBA cho hiéu
qua t6t[6]. IBA la chat kich thich tao ré & nhiéu loai so véi
IAA va NAA. Khi xir I véi IAA hoic IBA cling ndng do
0,5mg/l, s6 ré tao ra nhiéu hon so vé&i dbi ching khong c6
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auxin. Auxin kich thich phan héa ré va phat trién ré
nhanh[7]. IBA c6 tac dong manh hon IAA trong su tao ré.
Tuong ty trong sy tao chdi, ban chit cua auxin ciing anh
huong dén hiéu qua tao ré [8]. Tuy nhién, IAA va IBA &
ndng d6 0,5mg/l khdng kich thich sy kéo dai ré so vai doi
chiang boi vi & mot ndng do nhat dinh, mot auxin co thé
kich thich su tao so khéi ré nhung ngin can kéo dai ré [7].
Mt khac, chiéu dai trung binh cua ré khi xtr Ii auxin khong
c6 sy khéc biét so véi dbi chiung. Do 1a do khi xur Ii auxin
s& tao ra nhiéu so khdi chua kéo dai sau 3 tuan nudi cay.
Thong thuong ré bat dinh phét trién theo hai giai doan
chinh: (1) Tao so khi r& tir c4c té bao cua tang sinh mach
hay gan tang sinh mach. (2) Tang truong (keo dai) so khorl
ré duogc kich thich boi auxin ¢ ndng do thap Nhu vay, &
ndng do cao, auxin kich thich tao so khoi ré nhung can ting
truong so khoi ré. Kéo dai r& cin auxin & nong do thap hon.
Yéu té gitp giai doan mot ¢ thé can giai doan hai, va
nguoc lai[7].

5 Két luan

Vi tri mang mé phén sinh ngon chdi & mat chinh dién thuoc
phan ngon caa nhanh cho hiéu qua tao chdi cao nhit. Moi
truong MS ¢6 bd sung BA 5mg/l va NAA 0,5mg/l kich
thich manh tao cum chdi. Viéc hay mé phan sinh ngon chdi
dinh bang cach cit bo bé mat cho s6 chdi tao thanh cao
nhat. Moi truong MS c6 bé sung indol butyric acid (IBA)
0,5mg/1 kich thich tao ré tir chdi in vitro rd nhat.
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Abstract In this study, explants containing one Opuntia ficus-indica apical meristem shoot were cultured on Murashige and
Skoog medium (MS) supplemented with 6-Benzylaminopurine (BA) 5mg/l medium. The maximum number of shoots per
explant were obtained from the main face of the tops of the branches. Best multiplication rates were gained on MS medium
supplemented with BA 5mg/l and 1-naphthalene acetic acid (NAA) 0.5mg/l. Use of indol butyric acid (IBA) 0.5mg/l gave
the highest root inducing. The correlation of the material, root and shoot formation was discussed.

Key words Opuntia ficus-indica, cactus, shoot, in vitro
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