Tap chi Cong nghé Sinh hoc 17(3): 483-490, 2019

SO SANH HINH THAI VA CAU TRUC GIAI PHAU CUA RE TO CHUYEN GEN VA RE
BAT DINH O CAY SAM NGOC LINH (Panax vietnamensis Ha et Grushv.)

Trinh Thi Hu’o’ng

Nguyen Thi Nhat Llnh Hoang Thanh Tung , Vil Thi Hlen Vi Quoc Luan g

D6 Manh Clro’ng , Tran Trong Tuén®, Pham Blch Ngoc Chu Hoang Ha', Nguyén Quang Pirc Tién’,

Nguyén Hoang an Duwong Tin Nhn1

'Vién Nghién ciru Khoa hoc Tay Nguyén, Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Pai hoc Céng nghiép thwc pham Thanh phé Ho Chi Minh

3Vi_én Sinh hoc nhiét doi, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

4Vi_én Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

5Tru’<‘mg Pai hoc khoa hoc, Dai hoc Hué

*'Ngudi chiu trach nhiém lién lac. E-mail: duongtannhut@gmail.com

Ngay nhan bai: 13.11.2018
Ngay nhan dang: 25.6.2019

TOM TAT

Trong nghién ctru nay, hinh thai bén ngoai, cdu truc giai phiu va su sinh truong cua ré to chuyén gen va ré

bét dinh cdy sdm Ngoc Linh (Panax vietnamensis Ha et Grushv.) dugc so sanh. R& bit dinh dugc hinh thanh
béng cach nudi cdy bon loai mau khac nhau (1a, cudng 14, cii va md seo) trén méi truong SH co bd sung 5 mg/L
IBA. R& to chuyén gen saim Ngoc Linh dugc hinh thanh bing cach lay nhiém miu méd seo véi vi khuén
Agrobacterium rhizogenes ching ATCC15834. Két _qua thu duge cho thdy, c6 su khdc nhau 10 rang vé mit
hinh thai, cau tric giai phéu, con duong hinh thanh r& thir cip va méi truong nudi cdy giita 1& to chuyen gen va
1 bt dinh saim Ngoc Linh. R& to sinh truong nhanh, phan nhanh manh trén méi truong khong bd sung chit
didu hoa sinh truéng thyc vat. Sy hinh thanh r& thi c?ip & 18 to theo hai con dudng: (1) R& thir cAp hinh thanh
bét ddu tir hé mach cta ré chinh; (2) Ré thu cép hinh thanh d6c 1ap v6i hé mach ctia r& chinh sau d6 kéo dai va
nbi lién hai hé mach voi nhau. Nguoc lai, r& bit dinh chi sinh truéng trén méi trudong c6 bd sung auxin ngoai
sinh va kha ning phin nhanh tao r& bén thip. Qua trinh hinh thanh r& thir cip & r& bat dinh dwoc khoi ddu tir
céc b6 mach coa ré bit dinh va tai mot vi tri trén r& bat dinh chi hinh thanh mot r& thir cép duy nhét. Nhiing Kkét

qua dat dugc ctia nghién ciru nay s& 1a co s dé phén biét dwoc hai loai r& nay.

Tir khoa: Agrobacterium rhizogenes, hinh thdi gidi phdu, sam Ngoc Linh, ré bat dinh, ré thit cdp, ré to

MG PAU

Sam Ngoc Linh (Panax vietnamensis Ha et
Grushv.) thugc chi Nhan sam, 1a mét cay dugc liu
quy ctia nudc ta. Do thoi gian sinh trudng cua loai
cdy nay rat cham, thém vao d6 1a tinh trang khai thac
qua muc dﬁn dén nguf)n cung cép loai cay dugc liéu
nay con rat khan hiém. O sam Ngoc Linh, ham
luong saponin tap trung chu yeu trong ré cl sam
Ngoc Linh, do dd, hudng nudi cay tao sinh khoi ré
dang dugc quan tAm nghién ciru. Trong d6, 1é to va
& bat dinh 1a hai nguén vét liéu thuong dugc su
dung trong cac hé thong nudi cay 16n nhu‘ bioreactor
dé thu nhén sinh khdi trong thoi gian ngan.

R& bit dinh 1a nhiing r& dwgc hinh thanh tir

nhiéu vung khac nhau trén co thé thuc vat nhu
than, canh, 14,... Sy hinh thanh ré bt dinh duoc
diéu hoa boi yéu t6 moi truong va cac yéu té noi
sinh (Sorin et al., 2005). Mot s6 nghién ctru nudi
céy 1é to va ré bat dinh ¢ sam Ngoc Linh d& duogc
thyc hién (Duong Tén Nhut et al., 2010; 2012;
Trinh Thi Huong ef al., 2012; H6 Thanh Tam et
al., 2013; Nguyén Hong Hoang et al., 2014). Con
dudng cam ung hinh thanh hai loai ré nay 1a khac
nhau. Sy hinh thanh ré to do cac gen rol quy dinh,
trong khi d6, ré bat dinh duwgc hinh thanh do su
cam ung cua auxin ngoai sinh (Trinh Thi Huong
et al., 2016). Chinh vi vay, r& to va r& bat dinh c6
nhitng dic diém va tinh chat khac nhau. Tuy
nhién, hién nay chua cé nghién ctru nao chi rod
nhirng dic diém gidng va khac nhau gitra hai loai
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ré. Do d6, nghién ciru nay dwgc thyc hién nhim so
sanh hinh thai va cdu trac giai phiu cia ré to va ré
bat dinh sam Ngoc Linh, lam co s& phan biét dugc
hai loai ré.

Ré to 1a mot bénh ¢ thyc vat duoc gay ra boi qua
trinh twong tic giira vi khudn Agrobacterium
rhizogenes va té bao vat chi. Hién nay nghién ctru
nudi céy 1é to cac loai cdy duogc lidu dang la mot
hudng ddy trién vong, vi ré to co tinh di truyén 6n
dinh, c6 kha nang sinh trudng nhanh, phan nhanh
manh trén moi truong khong can bd sung chét didu
hoa sinh truong thuc vat. Tuy nhién, co rat it cac
nghién ctru v¢ hinh thai bén ngoai va cau tric giai
phiu cuta ré to. Hon nita, kiéu hinh cta ré to do cac
gen rol quy dinh (Britton, Escobar, 2008), do do ¢
cung mot loai, nhung cé thé thu nhan duoc nhiéu
dong ré to v6i cac hinh thai khac nhau.

VAT LIEU VA PHUONG PHAP
Vit liéu

Vit liéu str dung dé cam ung tao 1 bt dinh 1a 4
loai mau khac nhau (mau 14, cudng 14, cli va mo seo)
cua cdy sdm Ngoc Linh nudi cdy in vitro ¢6 ngudn
goc ban dau tu cay sam Ngoc Linh 10 nam tudi trong
tai Vuon Thuc nghiém ctia Vién Nghién ctru Khoa
hoc Tay Nguyén.

Cac dong ré to duoc tao ra tir nghién ciru trude
day thong qua liy nhidm vi khuin A. rhizogenes
chung ATCC 15834 véi mé seo nudi cdy in vitro.
Mit d¢ vi khuén 1a ODgg = 0 ,5; thoi glan lay nhiém
la 20 phat va thoi gian ddng nudi ciy 1a 2 ngay
(Nguyén Hong Hoang et al., 2014).

Vit liéu st dung trong thi nghiém so sanh hinh
thai va cu tric giai phau la re to chuyen gen va 1é
bat dinh sam Ngoc Linh nudi cay in vitro.

Phwong phap
Phwong phdp nuéi ciy ré to

Céc dong ré to dugc nudi cdy trén moi truong
SH (Schenk, Hildebrandt, 1972) chada 30 g/L
sucrose, pH = 5,8 va khong bd sung chit diéu hoa
sinh truong thyc vat (Nguyén Hong Hoang et al.,
2014).

Phwong phdp nudi cdy ré bt dinh

Cac nguon mau khac nhau (mau 14, cudng 14, ct
va md seo) cia cdy saim Ngoc Linh nudi cay in vitro
duogc cat nho, sau d6 nudi cay trén mdi truong SH cd
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bd sung 5 mg/L IBA, 30 g/L sucrose, 8 g/L agar, pH
5.8. Miu 14 dugc cit véi kich thuée 10 x 10 mm,
cuong la c6 duong kinh khoang 2 mm, dugc cét theo
chidu ngang véi chiéu dai 10 mm; mau ci ¢ duong
kinh khoang 8 — 10 mm dugc cat theo 16p cit ngang
véi d day khoang 2 mm; mé seo dugc cit v6i kich
thude 10 x 5 mm (Trinh Thi Huong et al., 2012).

Phwong phdp quan sdt va gidi phdu hinh thdi ré
sam Ngoc Linh

Hinh thai bén ngoai cua 1& bt dinh va r& to dugc
quan sat bang mat thudng va dudi kinh hién vi soi
nodi trong 24 tudn nudi cay trén moi truong nhan
nhanh.

Céu tric giai phiu cua r& dugc quan sat bang
cach cit 1at mong doc va ngang ré, tién hanh nhudm
v6i thubc nhudém 2 mau do carmine va xanh iode
nhu sau: Miu sau khi cit dugc ngam trong Javel
10% khoang 15 phut. Tiép d6, miu duoc rira sach
bing nudc cat vo tring va ngdm khoang 15 phut
trong dung dich acetic acid 45% dé ¢ dinh mau. Sau
d6, mau dwoc lay ra khoi dung dich acetic acid va
rira sach bang nudc ct cho dén khi mat mui acid va
ngam vao thubc nhudém 5 phat. Cubi cing, mau duge
rira lai bé'mg nudce cit vo trung, roi dat Ién lamen, day
lam kinh va dugc quan sat, chup anh duéi kinh hién
vi quang hoc véi do phong dai 10 va 20 lan (HO
Thanh Tam et al., 2013).

Piéu kién thi nghi¢m

Tét ca moi truong duge hip khir tring & 121°C,
1 atm trong 30 phut.

Cac thi nghi¢m nudi céy ré duoc dat & nhiét do
phong 22 + 2°C, d6 am 55 — 60% va nudi cay trong
di€u kién toi.

KET QUA VA THAO LUAN

Hinh thai bén ngoai va kha nang sinh truéng cia
ré bat dinh va re to saim Ngoc Linh

RE bat dinh dwgc cam ing hinh thanh thong
qua hai con duong: (1) Tryc tiép tir nudi cdy cac
ngudn mau mod khac nhau; (2) Gian tiép théng qua
nudi cdy mo seo. Trong nghién ctru nay, sy cam
mg hinh thanh ré bt dinh sam Ngoc Linh tir nudi
cly cac loai mo khac nhau (14, cudng 14, cu va md
seo) déu c6 mot diém chung 1a cac miu mé luén
hinh thanh khéi mé seo tai vi tri vét cit hodc bi
thuong, sau do tai khéi mo s¢o nay maéi hinh thanh
so khoi ré va cam tng hinh thanh ré bat dinh trén
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moi trudng SH ¢6 bd sung 5 mg/L IBA (Hinh 1A-
D). Nhu vay, & sim Ngoc Linh, ré b4t dinh chi hinh
thanh theo con dwdng gian tiép, d6 1a théng qua
phat s1nh mo6 s¢o. Quan sat hinh thai bén ngoai cho
thiy, ré bat dinh sdm Ngoc Linh c6 mau tring
trong, manh va c6 chiéu dai trung binh khoang 1 —
2 cm (sau 10 tudn nudi cdy), moc dam thing ra tir
vi tri lat cit mé nhu hai dau mat cit cua 14, cu,
cudng 14 (Hinh 1A-D). Cac mau md (14, cudng 14 va
cu) cam tng hinh thanh mo seo tai vi tri lat cit sau
khoang 7 — 10 ngay nudi cdy. Tiép theo la sy hinh
thanh ré bat dinh sau khoang 3 — 4 tuan nuéi cdy. O
cic khoang thoi gian nudi cdy tiép theo (5 — 12

tuan), cic ré bat dinh tiép tuc dugc cam tng hinh
thanh va kéo dai. Sau khoang 15 tudn, r& bat dinh
bat diu hoa nau va chét di sau do, néu khéng duoc
cdy chuyén sang méi truong méi. Trong subt qua
trinh phat trién nay cua ré bat dinh, hoan toan
khong c6 sy phan nhanh dé hinh thanh re thir cap
(Hinh 1A-D). Chi khi r& bit dinh dugc cdy chuyén
sang moi treong méi, lac d6 madi cé sy phan nhanh
ctia ré bat dinh dé hinh thanh nén cac ré& thir cip.
Tuy nhién, mat do phan nhanh cua ré ciing khong
cao va tai mot vi tri trén ré& bat dinh chi phan chia
duy nh4t mot nhanh dé hinh thanh mot ré tha cép
(Hinh 1E).

Hinh 1. Hinh thai ca ré bat dinh sam Ngoc Linh sau 10 tuan nudi cdy. A: Ré bat dinh sam Ngoc Linh phat sinh tir mAu I4;
B: Ré bat dinh phat sinh tr mau mo seo; C: Ré bat dinh phat sinh tir mau cu; D: Ré bat dinh phat sinh tir mau cuong 13;

E1.: Sw hinh thanh ré& thr cAp tiv ré& bat dinh.

Dbi véi 18 to, do két qua chuyén gen ¢ nghién
ciru trude day cuia nhém ching t6i thu nhén dugc
nhiéu dong khic nhau (Nguyén Hong Hoang e al.,
2014), nén hinh thdi bén ngoadi cua ré to ciing da
dang hon so véi ré bit dinh. C6 dong thi kéo dai
manh nén chiéu dai co thé dat trung binh 3 — 4 cm,
trong khi mot s6 dong khac thi chidu dai lai chi &
mirc khoang 1 — 2 cm hoac tham chi chi tir 0,5 — 1
cm (sau 10 tudn nudi cdy). Nhung nhin chung, cic
dong r& to c¢6 mot diém chung la kha ning phan
nhénh rat manh. Piéu nay hoan toan ngugc lai vai ré
bét dinh 14 r& chi moc théng ra tir vét cét hodc tai vi
tri bi thwong ctia mo nudi cdy va khong phan nhanh

cho t6i khi dugc cdy chuyén sang méi truong moi;
tuy nhién ddi véi ré to, ngay tir khi ré chinh méi hinh
thanh tir khi mé thuc vat thi di bt ddu c6 sy phan
nhanh nhanh va manh d hinh thanh ré tht cip (Hinh
2). Mot diém khac biét rit rd rang so v6i r& bat dinh
12 mét d6 phan nhanh hinh thanh ré thir cap cua & to
rat day dic, tai mot vi tri trén ré chinh c6 thé hinh
thanh nhiéu hon 1 r& thir cdp va c6 hién tugng phat
sinh r& thtr cép ddi ximg nhau theo nhidu hudng khac
nhau trén tryc ré chinh (Hinh 2D), didu nay cho thay
1& to ¢ tinh hudng dong bat thudng, khong theo mot
huéng nhit dinh nao. Kim va Soh (1996) di chi ra
rang, 1& to hiém khi d4p Gmg voi nhitng tic dong cua
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trong lyc. Phelep va dong tac gia (1991) ciing bao
cdo rang, mot s6 khac biét phét sinh tir hoi ching ré
to dién hinh 1 sy ting truéng nhanh chong trong
moi truong khong cod phytohormone, tinh hudng
dong bat thuong va phan nhanh bén. Ngoai ra, ré
chinh thuong c6 duong kinh 16n hon so véi cic ré
thu cép, va tai vi tri hinh thanh thanh ré tho cép, ré
chinh thuong phdng 1én (Hinh 2A, B). Py co thé 1a
do dic tinh giy bénh khéi u cua nhém vi khuén
Agrobacterium.

So vé6i r& bat dinh, ré to tang sinh chdm hon &
thoi gian du, nhung lai nhanh hon & giai doan sau
va thoi gian sinh trudng cta ré to ciing kéo dai hon.
Thoi gian sinh truong cia ré bat dinh chi kéo dai
khoang 4 thang nudi cdy néu khong duge cdy chuyén
sang moi truong moéi; trong khi do, ¢ thoi diém sau
hon 6 thang nudi cdy ré to trén moi truong thach, chi
¢ sy hoa nau & phan gdc r& chinh, con cac ré bén
van tiép tuc sinh truong, phan nhanh hinh thanh cac
1 thtr cAp moi (Hinh 2H, mii tén chi vi tri gbc ré
hoa nau).

Trong qua trinh thi nghlem cac ré bat dinh ciing
dugc cdy chuyén sang moéi truong SH ¢ bd sung 30
g/L sucrose, pH = 5,8 nhung khong bd sung chét
didu hoa sinh truong thuc vat dé quan sat kha ning
sinh truéng ctia ré bat dinh trén méi trudng khong bd
sung auxin ngoai sinh. Két qua cho thay, r& bat dinh
sinh truong rit cham va khong co6 bat ky sy phan
nhanh nao ¢ moi truong nudi cay nay, nhanh chong
hoéa nau r01 chét sau khoang 4 tuan nuéi ciy. Trong
khi d6, 1& to sinh truéng nhanh va lién tuc trong sudt
qué trinh nudi cdy tir luc cam ung hinh thanh cho t6i
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giai doan nhan nhanh, khong cén b6 sung auxin
ngoai sinh vao moi trudng nudi cay 'Nguyén nhén
nay co thé 1a do ban chat vé ngudn gbc cuia hai loai
r& 14 khac nhau. O r& to c¢6 chira cac gen mi héa
sinh téng hop auxin va cac gen rol (Britton,
Escobar, 2008), trong do, gen rolB dong mdt vai tro
quan trong trong viéc cam tng hinh thanh ré
(Cardarelli et al., 1987) va gen rolC giit vai tro
gitp ré to sinh truéng va su hinh thanh cic ré méi
(Schmiilling ef al., 1988); trong khi & r& bét dinh thi
hoan toan khong cé kha nang nay. Su phat sinh co
quan ¢ thyc vat dugc kiém soat boi ty 1€ auxin va
cytokinin (Skoog, Miller, 1957). Vi vay, trong moi
truong cam Gng va nhan nhanh ré bat dinh can b
sung auxin ngoai sinh (5 mg/L IBA), trong khi, m6i
truong nudi cdy ré to khong can bo sung chat diéu
hoa sinh truéng, day ciing co thé chinh la nguyén
nhan gidi thich vi sao ¢ giai doan dau nudi cay cua
qué trinh nhan nhanh, ré to ting sinh chdm hon so
v6i 1é bat dinh vi can thoi gian dé tuy cam tmg sinh
tong hop auxin va kich hoat cac gen lién quan dén
su hinh thanh r&; ¢ cac giai doan nudi cay tiép theo
thi ré to sinh truéng nhanh, trong khi toc do sinh
truong ciia ré bat dinh giam dan cho téi khi ngimng
sinh truong ¢ cac khoang thoi gian nudi cy sau do,
do di sir dung hét ngudn auxin ngoai sinh. Nhu
vdy, ngoai dya vao hinh thai bén ngoai dé phan biét
hai loai r& (r& bat dinh va ré to), thi dya moi truong
nudi ciy cing la mot phuong phap de nhan blet
dugc hai loai & nay, bang cach nudi cay hai loai ré
trén moi trudong thach khong bd sung chat didu hoa
sinh truong thuc vat, khi d6 chi ré to méi c6 kha
ning tiép tuc sinh trudng.

Hinh 2. Hinh thai cda ré to chuyén gen sam Ngoc Linh sau 24 tuén nudi cdy. A-D: Hinh thai ré to dwai kinh hién vi soi nbi;
E-I: Cac cum ré to. Mii tén mau do chi vi tri phan goc ré bi hoa nau.
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Céu tric gidi phiu ciia ré bat dinh va ré to sim
Ngoc Linh

Két qua giai phau hinh thai tur 16p cét ngang cua
1é bat dinh va r& to cho théy, re bat dinh va 1e to déu
¢6 cau truc tuong ty voi chu tric cia re thong
thuong, gdom hai ving chinh 1a ving v nim bén
ngoai va ving trung try nam & trung tdm (Hinh 3A).
Sutter va Luza (1993) bdo cdo rang g1a1 phau su phat
tr1en cua 18 to giéng v6i ré khong chuyén gen, nhiing
ré ma duge xir Iy voi auxin ngoai sinh. Tuong tu,
Alpizar va dong tac gia (2008) cling chi ra rang, da
s0 cdc dong re to (86%) cua cdy ca phé (Coffea
arabica) c6 biéu hién kiéu hinh khong khéc biét so
voi & khong chuyén gen. Nghién ctru cua Park va
Facchini (2000) ciing cho thay, cic ré tao ra bdi su
lay nhiém A. rhizogenes c6 cau trac tuong ty nhu 1é
clia loai hoang dai, chi mot s trudng hop ngoai 18
dang chu y. Vi du, giai phau cla loai Eschscholzia
californica Cham. va Papaver somniferum L. c6
khac nhau vé su sap xep va cdu triic cac té bao ré to
chuyen gen va ré cua loai hoang dai. Cu the, cac té
bao biéu bi cua ré bién d6i gen c¢é cu triic 1ong 1éo
va dan t6i moc nhiéu ré bén. Nguoc lai, cac t& bao
biéu bi cua ré cy hoang dai c6 cau trac chit ch hon

dan dén sy mo rong 1ong hut. Ca ré cla cdy hoang
dai va r& chuyén gen déu c6 mét trung try trung tm
dugc bao quanh bai cac té bao vo. Peres va dong tac
gia (2001) quan sat thdy ring cac t& bao vo (cortical
cells) va nhitng b6 mach tang lén nhidu trong ré
chuyen gen cua cdy ca chua (Lycopersicon spp.) va
cac te bao vo c6 cau tric 1ong 1éo, diéu nay ching
t6 ré to cla cac loai khac nhau c6 thé c6 hinh thai
giai phau khac nhau. O sam Ngoc Linh, qua trinh
cam tng ré bat dinh dugc khoi dau 1a sy hinh thanh
céc bé mach tai khdi mo seo (Hinh 3B)), tiép theo
1a hinh thanh so khoi & (Hinh 3B, 3, miii tén chi vi
tri hinh thanh so khdi ré), sau d6 1a sy hinh thanh
va kéo dai cua ré bat dinh (Hinh 3B,s). Quan sat
qué trinh hinh thanh r& thir cip tir ré bat dinh cho
thay, vi tri khoi dau cua sy hinh thanh r& thir cip 1a
c4c bo mach cua ré bat dinh. Tai diém c6 sy hinh
thanh r& thir cap, so khoi ré thir cdp s& duoc hinh
thanh tir hé mach cua ré bat dinh, sau d6 phat trién
ra 10p vo va pha v 16p biéu bi bén ngoai dé hinh
thanh nén r& thir cdp (Hinh 3C). Chinh vi vay, hé
mach dan cua ré tht cép ndi lién v6i hé mach din
cua ré bat dinh va tai mot vi tri trén ré bat dinh chi
hinh thanh mét r& thtr cp duy nhéat (Hinh 3Cs.4).

Hinh 3. Cu truc giai phdu cda ré bét dinh sam Ngoc Linh. A »: L&p cét ngang cda ré bét dinh gém 2 vung: vang vo (1) va
vung tru (2); Ass: Lop cat dc_)c_; cla ré bt dinh; By.3: §u hinh’thénh~scy'kh6’i r&; Bys: Sw hinh thanh va kéo qéi cﬂa'ré, Mdi tén
chi vi tri hinh thanh so khéi ré; C.4) Sy hinh thanh ré thir cap tw ré bat dinh, Hinh elip chi vi tri phat sinh ré th& cap.

O ré to, do mat do phan nhanh hinh thanh ré tha
cép day dac nén quan sat hinh thai giai phﬁu cho thiy
xuét hién sy hinh thanh nhiéu so khoi ré (Hinh 4By).
Quan sat 16p cit doc cho thay, tai mot vi tri trén ré

chinh ¢6 sy hinh thanh so khoi r& thi cép ddi ximg
nhau (Hinh 4B,3). Boi vi cic ré bén phat sinh ddi
dién véi cac cuc protoxylem, nén sé r& bén 1a biéu
hién ciia s6 cuc protoxylem trong ré chinh. Piéu nay
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cho théy, 0 sam Ngoc Linh, ) luong cuc
protoxylem cua ré to nhi€u hon so véi ré bat dinh.

Quan sét sy hinh thanh so khoi 1& thi cdp & 18 to
cho théy, vi tri hinh thanh so khéi ré thir cép c6 thé &
vung vo (Hinh 4A 3, vi tri miii tén) hodc & vung tru
ctia ré chinh (Hinh 4B, ,, vi tri mili tén). Nhu vay,
trong qué trinh hinh thanh r& thi cép ¢ 1& to, nhan
thdy c6 hai truong hop: (1) H¢ mach cua ré thir cip
doc lap voi hé mach cua ré chinh (Hinh 4A) va (2)
Hé mach ciia ré thir cdp ndi lién voi hé mach cua ré
chinh (Hinh 4B). Do d6, c6 thé gia thuyét ring c6
hai con dudng hinh thanh ré thir cdp & ré to: (1) R&
thu cép hinh thanh bt dau tir hé mach cua ré chinh
tuong ty nhu ré bat dinh; (2) R& thir cdp hinh thanh

~ !
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doc 1ap voi hé mach cua ré chinh sau d6 kéo dai va
nbi lién hai hé mach véi nhau. Didu nay giai thich
nguyén nhan & 1€ to c6 hién tugng ré chinh héa nau
va chét di, nhung cac ré bén van tiép tuc sinh truong
va phan nhanh hinh thanh cac ré thir cdp méi (Hinh
2H). Trong khi d6, & ré bat dinh néu r& chinh bi hoa
nau va chét thi din tdi toan bo 1 ciing chét. Ngoai
ra, khi giai phiu hinh thai ré to ciing nhan thiy ¢ hé
mach ctia ré chinh xép, ¢6 nhiéu 16 rdng (Hinh 4C,
hinh elip), trong khi ¢ 1& bat dinh thi khong c6 hién
tugng nay. Bleu nay co the la do tai moi vi tri phan
nhanh trén ré chinh cta ré to thuong phong 1én, ma
méat d6 phan nhanh cia ré to rat day dac, vi vy ma
hau nhu toan bo r& chinh déu phong x&p 1én boi cac
khéi u ciia cac diém phan nhanh (Hinh 2B).

Hinh 4. C4u truc giai ph&u clia ré to sam Ngoc Linh. A5 Lat cat ngang clia re to cho thay hé mach cla ré thir cap doc lap
vGi hé mach cla ré chinh; By: Lat cét doc cla ré to cho thay hé mach cia ré the cép noi lién v&i hé mach cla ré chinh va
c6 sy phat sinh re ther cap ddi xtng nhau (Bas); Mii tén chi vi tri phat sinh r& thir cap; Cq,: CAu tric rdng xbp trong hé
mach chinh ctia ré& to. Hinh elip chi vi tri xu4t hién cac cAu tric réng xdp trong hé mach chinh.

KET LUAN

R& to va ré bit dinh co nhiéu diém twong dong
v6i nhau, nhung & mdi loai ré ciing c¢6 nhimng diém
dac trung riéng, ma dya vao nhiing déc trung do, cé
thé phan biét dugc 2 loai & ndy véi nhau. R& to phan
nhanh nhanh va manh trén méi trudng khong cn bd
sung chét diéu hoa sinh truong thyc vat; nguoc lai,
1& bat dinh phan nhanh it va khong sinh trudng trén
moi trudng khong bd sung chit didu hoa sinh trudng
thyc vat. Sy phan nhanh & 1é to theo nhiéu hudng
khéc nhau, tai mot vi tri trén r& chinh c6 thé hinh
thanh nhiéu r& bén dbi ximg nhau qua tryc cua ré
chinh, trong khi tai mot vi tri trén ré bét dinh chi
hinh thanh mot ré bén. O ré bét dinh, h¢ mach cua ré
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bén ndi lién véi hé mach cta r& chinh; con 6 ré to, hé
mach ciia 1& bén c6 thé ndi lién hodc doc 1ap v6i hé
mach ctia ré chinh. Ngoai ra, hé mach chinh cua ré
bét dinh day dic, con hé mach cua ré chinh & 1é to
1ong 1é0, c6 cau triic réng x4p.

Loi cam on: Nghién citu nay dwoc tai tro boi Quy
Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma so 106.02-2018.49 va
B¢ Néng nghiép va Phdt trién Nong thon.
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AND ADVENTITIOUS ROOTS OF NGOC LINH GINSENG (Panax vietnamensis Ha et
Grushv.)
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Nguyen Hoang Loc’, Duong Tan Nhut

"Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
’Ho Chi Minh City University of Food Industry

*Institute of Tropical Biology, Vietnam Academy of Science and Technology
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SUMMARY

In this study, morphogenesis and anatomy of adventitious roots and hairy roots of Ngoc Linh ginseng
(Panax vietnamensis Ha et Grushv.) were compared. Adventitious roots were derived from four different
samples (leaf, petiole, root and callus) in vitro cultured on medium SH supplemented with 5 mg/L IBA. Hairy
roots were derived from callus infected with Agrobacterium rhizogenes strain ATCC 15834. The results
showed that there were significant differences in morphogenesis and anatomy, the pathway of secondary roots
formation, culture medium between adventitous roots and hairy roots. The hairy roots strongly grew and
branched on the free-plant growth regulator medium. The secondary root of the hairy root was formed in two
pathways: (1) The secondary root formation began at the vesicles system of main root; (2) The secondary root
formation was independent of the vesicles system of main root; it kept developing in length and connected to
the vesicles system of main root. On the other hand, growing adventitous roots only grew on the environment
with exogenous auxin supplementation; also their branching ability were low. The secondary root formation of
the adventitous root was started at the vesicles of the main roots and there was only one secondary root that
was formed at an location of adventitous root. The results that obtained in this study will be the reference to
identify two types of root.

Keywords: Adventitous roots; Agrobacterium rhizogenes, hairy roots, morphogenesis and anatomy,
secondary roots, Vietnamese ginseng
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