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Status of technological capability and innovation requirement
for rice production and postharvest in Vietnam
Dao The Anh, Nguyen Thi Ha
Abstract

This paper was focused on status of technology application in rice production and postharvest under the majority
of small household producers in Vietnam. Mechanization was mainly applied in soil preparation (90%), water
management (75%), and post-harvest (60%). Other stages, the rate of mechanization application was low due to of
small scale. Agricultural technology applied in high intensive cultivation of rice caused pollution and food safety.
Post-harvest technology was mostly applied in export production areas. However, the loss rate in processing stage was
still high in comparison to Thailan and India because there were lots of participated stakeholders; technology equipment
was improperly invested with value chain. Infrastructure and production organization were not synchronized as a
barrier for applying new appropriate technologies. Improvement and concentration of management in production
were considered to be a key solution for applying new technology such as establishing farmer groups/cooperatives or
cooperation with enterprise. The policies on research and technology application in agriculture should be directed to
diversity of technology and multipurpose for small and medium size fitting to Vietnam agriculture production.
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NGHIEN CUU QUA TRINH PHAT SINH PHOI SOMA
TU MO CU CAY SAM VU DIEP (Panax bipinnatifidus Seem.)
Lé Hung Linh', Binh Xuén T4

TOM TAT

Sam Vi Diép (Panax bipinnatifidus Seem.) 1a mot trong nhiing cay dugc liéu quan trong gia tri cao & Viét Nam.
Su khai thac qua muc loai sim nay ngoai tu nhién da tao ap luc trong coéng tac phuc trang. Trong nghién ctiu nay,
qua trinh hinh thanh phéi soma théng qua mo seo bang ki thuét nuoéi cdy té bao lat mong ciy Sdm Vi Diép da dugc
ghi nhan. M6 seo dugc cam tng trén moi trudng MS cé bé sung chit 2,4-D (0,5-1,0 mg/l) va NAA (1,0 mg/l). Mdi
trudng t6i uu cho ty 1é mo seo 100% la MS + 1 mg/12,4-D hodc MS + 1 mg/12,4-D + 1 mg/l NAA. Két qua cho thdy,
moi trudng cdm ting tao phoi soma tif cac ngudn mo seo khac nhau c6 anh hudng dang ké dén tin s6 tao phoi sau
2 - 4 thang nudi cay. Moi trudng co tan s6 tao phoi soma cao nhit (40,0%) va s6 lugng phdi trung binh 16n nhat trén
mau la MS + 1 mg/12,4-D + 1 mg/INAA + 0,5 mg/l TDZ. Phoi soma c6 tilé ndy mam cao (80,3%) trén mdi trudng
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SH ¢6 b6 sung 1,0 mg/l GA3. Phoi ndy mam chuyén thanh cay con dat ty 1é cao trén moéi truéng SH ¢6 b sung 1,0

mg/l BA va 0,5 mg/l NAA.

T khéa: M6 seo, sim Vi Diép, phoi soma, nuoi cdy mo, Panax bipinnatifidus Seem.

I. DAT VAN PE

Sam Vi1 Diép (Panax bipinnatifidus Seem.) thudc
chi Panax, 1a mét loai ciy dugc liéu rat quy hiém
khéng chi ¢ Viét Nam ma ca trén thé gisi. Cay cd
dang than thdo, s6ng lau nam, thudng moc & noi c6
khihéu &m uét, dudi tan riing xanh kin, § d6 cao 1600
- 2300 m so v§i muc nudc bién. O Viét Nam, sam Vit
Diép dugc ghi nhan phin b6 & mot s6 viing nui cao,
lanh nhu Ta Phinh (Lai Chau), Sa Pa va nti Hoang
Lién Son (Lao Cai). Cong dung ting cudng stic khoe
cua loai sdm nay da dugc cong bo gan day, lién quan
dén mot s6 qua trinh nhu cdm mau, giam stress, cai
thién tri nhé, gidm dudng huyét (Bich, 2004), ting
cudng trao d6i chat (Dua et al., 1989), ngan nguia té
bao ung thu phat trién (Liang ef al., 2010).

Hién nay, su khai thac qua muc sam Vi Diép
ngoai tu nhién, kha nang sinh san hiu tinh bang
hat kho khin, théi gian nuéi trong sam trén dong
rudng kéo dai (thong thudng tii 5 - 7 ndm) da datra
bai todn doi hdi x4y dung va hoan thién quy trinh
nhan nhanh sam Vi Diép, tii d6 ddm bdo cung cp
nguyén liéu cho nganh dugcliéu va cong tac bao ton
va phuc trang gi6ng. Bai viét nay tap trung nghién
ctiu anh hudng cua chit diéu hoa sinh trudng thuc
vat 1én kha nang phat sinh hinh thai mé seo va mo
seo c6 kha nang sinh phoi ctia cay sam Vi Diép.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- MAu ct sdm Vi Diép 5 nidm tudi sach bénh dugc
thu thép tai tinh Lai Chau.
2.2. Phuong phap nghién ctu

- Phuong phéap khti trung va chudn bi mau: Cu
Sam Vi Diép dugc xt ly sach trén bé mat trude khi
vao mau.

- Phuong phép nuoi cdy tao mo seo tii mau: Mau
ct dugc cat thanh nhiéu lat nho (1 x 5x 5 mm) va cdy
vao moi truong. Ba céng thiic cam ting tao mo seo
ti mau dugc st dung 1a CT1 (MS + 0,5 mg/12,4-D),
CT2 (MS + 1,0 mg/1 2,4-D) va CT3 (MS + 1,0 mg/l
2,4-D + 1.0 mg/l NAA). Thi nghiém dugc nhic lai
3 lan.

- Phuong phap tao phdi vo tinh tit mo seo: Mo seo
thu dugc ti cdc cong thiic tiép tuc dugc cdy chuyén
sang moi trudng cam tng hinh thanh phoi vo tinh.
Cac cong thiic dugce st dung bao gom E1 (MS + 1,0

mg/12,4-D + 1mg/l NAA + 0,1 mg/l TDZ), E2 (MS
+ 1,0 mg/12,4-D + 1 mg/I NAA + 0,3 mg/l TDZ), E3
(MS + 1,0 mg/12,4-D + 1 mg/INAA + 0,5 mg/1 TDZ)
va d6i ching khong cdy chuyén. Thi nghiém dugc
nhac lai 5 14n.

- biéu kién nudi cdy: Mau dugc nuodi céy trong
binh tam giac, giti & diéu kién nhiét d¢ 25 - 27°C,
cuong d¢ anh sang dat khoang 15000 lux, chu ki anh
sang 12 gid sang/12 gid toi.

I1. KET QUA VA THAO LUAN

3.1. Két qua cam ing tao mé seo ti mau md cu
sam Vi Diép

Trong nghién ctu nay, d€ cam dng tao mo seo,
céc lat cat mong cti sdm Vi Diép dugc nuoi cdy trén
mot s6 moi trudng dinh dudng chon loc ¢6 bd sung
chat diéu tiét sinh trudng d€ danh gid mic d6 cam
tng tao mo seo, bao gobm: C1 (MS + 0,5 mg/L 2,4-D),
C2 (MS + 1,0 mg/L 2,4-D), va C3 (MS + 1,0 mg/L
2,4-D + 1 mg/L NAA).

Hinh 1. Mau va mo seo ciy sim Vi Diép. (a) Mau clia
sam Vi Diép 5 nam tudi; (b) Thao tdc cit lat nhd mau;
(c) Hinh thai mo6 seo trén méi trudng cé b6 sung 2,4-D;
(d) Hinh thdi mé seo trén moi trudng ¢ bé sung
2,4-D va NAA

Két qua cho théy, qud trinh cdm ting tao mo seo
& d6i tugng sAm Vi Diép dién ra tuong do6i nhanh.
Quan sat sau hai tuin, bé mat mau bat dau se cing va
phonglén, mo seo déu dugc hinh thanh & tit ca cong
thic. Dic biét, dic diém hinh thai va mau sic cta
md seo dugc ghi nhan co sy sai khéc gitia cac moi
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trudng nuoi cdy. Khi bg sung 2,40D vao mdi trudng
dinh dudng (CT1 va CT2), md seo ¢ dang rin chic
hodc x6p, mau vang xanh (Hinh 1c), trong khi &
CT3, b8 sung 2-4-D va NAA da md seo c6 dang x8p
v6i mau phét tim (Hinh 1d).

DPanh gia két qua s6 lugng mo seo thu dugc sau
5 tudn nudi cdy cho thay ty 1é hinh thanh mé seo tu
mo ¢l sdm Va Diép trén ba moi trudng cé bd sung
chét diéu tiét sinh trudng dat rét cao, ti 86,7 - 100
% (Hinh 2). Trong do, cong thtic moéi truong CT2
(b6 sung 1,0 mg/l 2,4-D) va CT3 (bs sung 1,0 mg/1
2,4-D va 1 mg/I1 NAA) c6 ty 1é tao mo seo dat xap xi
100,0%. Trudc dé, mot cong thiic mai truong khac
Vv6i su bd sung ctia 2,4-D va IBA ciing da ghi nhan
ty 1é tao ré bét dinh tit mo seo cua sim Vi Diép cao,
dat khoang 83,3 % (Bui et al., 2014). Diéu nay cho
thdy, khi bé sung auxin ngoai sinh thich hgp, trong
truong hop nay la 2,4-D va NAA sé kich thich mau
céy sy hinh thanh mé seo ctia sam Vi Diép.

Hinh 2. Phoi soma cay sdm Vi Diép

3.2. Két qua tao phoi vo tinh cam ng tii moé seo

Phoi vo tinh (phdi soma) dugc hinh thanh va
phat trién ti cac t€ bao sinh dudng c6 kha nang phan
héa thanh cdu truc ludng cuc, mot cyc hinh thanh ré
trong khi cyc con lai tao ra chéi. Nhu vy, mo seo tu
2 cOng thiic tao mo seo tét nhat (CT2 va CT3) tiép
tuc dugc chuyén sang moi trudng cam ting tao phoi
vo tinh c6 b6 sung 2,4-D, NAA, TDZ & cac nong do
khéc nhau.

Két qua cho thdy h4u hét phoi soma déu dugc
tao thanh trén tit ca mai truong cam Uing, ngoai tru
mo seo trén CT2 (b6 sung 2,4-D) khong ghi nhan su
hinh thanh phéi v6 tinh méc du d€ 6 thang khong cdy
chuyén. Thoi gian cadm ting tao phodi & cic moi trudng
con lai dao dong ti 3 - 5 thang tuy thudc vao thanh
phan nuéi cdy. O day, su bs sung TDZ & néng do
tu 0,1-0,5mg/1 cho hiéu qua cam ting tao phoi soma
tét hon méi trudng khong chia TDZ (Béng 1). Diéu
nay cing c6 thé dugc giai thich boi TDZ c6 thé két
hgp véi auxin ndi sinh trong mo seo da cam tng su
tang sinh té€ bao. Gan day, moét s6 nghién ctiu vé€ anh
hudng ctia chat diéu tiét sinh trudng trong cam ting
tao phoi soma & sdm Ngoc Linh, mot loai gan véi
sam Vi Di¢p clng da dugc cong bs. Theo bao cdo
ctia Nhut et al. (2012), mdi trudng c6 b sung 2 mg/1
NAA thich hgp cho viéc tao phdi soma sdm Ngoc
Linh sau 8 tuén nudi cdy, trong khi sdm Ngoc Linh
cing da dugc ghi nhan c6 thé tao dugc phoi soma
trong moi truong MS bé sung 1,0 mg/1 2,4-D, 1 mg/1
NAA, 0,2 mg/] kinetin (Mai Trudng va ctv., 2013).

Phan tich két qua bang 1 cho thdy ty 1é mo seo
cam tng hinh thanh phoi soma dao dong trong
khoang 20 - 40 %, s6 lugng phdi trung binh trén mot
mau dat 9,4 - 21,3 phoi/mau. Céc hat phoéi cau dugc
hinh thanh trén bé mit mo seo sau do6 kéo dai co
hinh dang cti ca r6t va phan cuc mot hudng tao chdi,
mot hudng tao ré chinh (Hinh 3).

Ngudn ngdc ciia md seo ciing anh hudng dang ké
téi ty 1€ tao phoi soma. M6 seo dugc tao ra tii moi
truong cé su két hop 1,0 mg/L 2,4-D va 1,0 mg/L
NAA c6 kha néng cam tng tao phoi t6t hon. Ty 1é
tao thanh phoi soma cao nhat 40,0% quan sat & moi
truong E3 ti ngudn mo seo C3 (Bang 1).

Nhu viy moi trudng t6t nhit dé cam tng tao
phoi vo tinh ti moé seo la MS + 1,0 mg/L 2,4-D + 1
mg/L NAA + 0,5 mg/L TDZ.

Bang 1. K& qua nghién ciiu tao phoi vé tinh & ciy sim Vi Diép

Mo e e s . .. Ty 1¢ tao tao So
seo Moi trudng cam ng phoi soma ph)(;i .sor-na (‘% ) phoi/miu

CT2 MS+1mgl24-D 0,0 0,0

El  MS+1,0mg/12,4-D + 1 mg/l NAA + 0,1 mg/l TDZ 20,0 11,0

12 E2  MS+1,0mg/12,4-D + 1 mg/l NAA + 0,3 mg/l TDZ 24,0 12,5

E3 | MS+1,0mg/12,4-D + 1 mg/INAA + 0,5 mg/l TDZ 28,0 12,0

CT3 MS+1mg/l124-D+1mg/lNAA 20,0 9,4

El  MS+1,0mg/12,4-D + 1 mg/l NAA + 0,1 mg/l TDZ 24,0 15,0

T3 E2  MS+1,0mg/12,4-D + 1 mg/l NAA + 0,3 mg/l TDZ 32,0 18,5

E3 | MS+1,0mg/12,4-D + 1 mg/INAA + 0,5 mg/l TDZ 40,0 21,3
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3.3. Két qua khao sat mdi truong nay mam phoi
soma thanh céy con

Trén moi trudng cam ting, phdi soma phat trién
rdt chdm hodc ngling sinh trudng, hodc bit dau qua
trinh hinh thanh phoi thit cdp. T4t ca diéu d6 dan téi
kich thudc phoi nhd, phdi trudng thanh khong nay
mam thanh ciy con dugc. D€ t6i uu sy phat trién
cua phoi va va ndy mam phoi thanh céy con, nuoi
cdy phdi vao mdi trudng SH chiia 0,5 mg/L NAA, 1
mg/l BA, va GA3 vé6i néng d6 0,1-1,0 mg/L. Panh
gia s6 lugng phoi ndy mam thanh cy con sau 5 tuin
nuoi céy, két qua nghién ctiu trinh bay & bang 2.

Bang 2. Khdo sat ty 1é ndy mam phoi soma
thanh cay con

BA, NAA, GA3, Ty 1é phoi ndy mam
mg/L  mg/L | mgL thanh céy con,%
0,1 60,0
1,0 0,5 0,5 80,0
1,0 80,3

Phan tich két qua bang 2 cho thdy méi truong
chtia 0,1 mg/L GA3 c6 ty I¢ ndy mam phoi thap nhat
dat 60,0%. Moi trudng chita 0,5 va 1,0 mg/L GA3
cho ti 1é ndy mam phdi tuong duong nhau khoang
80-80,3%. Tuy nhién, quan sat hinh thai cay con trén
moi trudng chita 0,5 mg/L GA3 thiy ring, ciy con
phat trién méap map va phén ré (ca) phinh to hon
(Hinh 3).

Nhu vdy moéi trudng t6t nhat cho sy ndy mam
ctia phoi soma thanh cay con la SH SH + 0,5 mg/L
NAA + 1,0 mg/L BA + 0,5 mg/L GA3.

T

Hinh 3. Sy ndy mam ctia phoi soma
thanh cay con sam Vit Diép

IV. KET LUAN

Moi trudng téi uu dé€ tao mo seo tit mod ca la MS
+ 1,0 mg/L 2,4-D va MS + 1,0 mg/L 2,4-D + 1 mg/L
NAA. Ngudn goc md seo va moéi trudng nudi ciy
anh hudéng dang ké dén kha ning cam ting tao phoi
soma. Ty ¢ phoi soma tao thanh cao nhit trén moi
trudng MS + 1,0 mg/L 2,4-D + 1 mg/L NAA + 0,5
mg/L TDZ 1a 40%, v6i s6 lugng phoi trung binh trén
mot mau la 21,3 phoi. Moéi trudng t6i uu cho su nay
mam va phdt trién ctia phoi thanh céy con la SH +
0,5 mg/L NAA + 1,0 mg/L BA + 0,5 mg/L GA3.
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Somatic embryogenesis from root explant of Vu Diep Ginseng
(Panax bipinnatifidus Seem.)

Le Hung Linh, Dinh Xuan Tu
Abstract
Vu Diep ginseng (Panax bipinnatifidum Seem.) is an important medicinal herb in Vietnam. Because of its high
medicinal values, there has been a large scale and unrestricted exploitation of the plant directly from the wild in
order to meet its ever increasing demand by pharmaceutical industries. This paper presented results of induction
of somatic embryogenesis of Vu Diep ginseng through the callus using transverse thin cell layer (tTCL) culture
technique. Callus was induced from tTCL root explants on mediums supplemented with 0.5-1.0 mg/1 2,4-D and
1.0mg/l NAA. Highest response percentage (100.0%) of callus was cultured on medium MS+1mg/L 2,4-D or
MS+1mg/L 2,4-D+1mg/L NAA. The types of media used for induction of SEs from different derived callus had a
statistically significant impact on the frequency of embryogenesis after 2-4 months of culture. Highest frequency of
somatic embryogenesis (40.0%) and mean number of somatic embryos (SEs) per explant (21.3) were obtained on
medium MS MS+1 mg/L 2,4-D+1 mg/L NAA+0.5 mg/L TDZ. High frequency of SE germination (80.3%) occurred
on SH medium with 1 mg/1 gibberellic acid. Highest percentage of seedling to plantlet conversion was observed in
the medium supplemented with 1 mg/l BA and 0.5 mg/l NAA.

Key words: Callus, Panax bipinnatifidus Seem, somatic embryos
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NGHIEN CUU QUA TRINH TAO PHOI VO TINH TU MO SEO TRONG NUOI CAY
IN VITRO SAM LAI CHAU (Panax vietnamensis var. fuscidiscus)
Lé Hung Linh', Binh Xuén Ta!

TOM TAT

Trong nghién ctu nay, quy trinh cim ting tao phoi v6 tinh gidn tiép thdng qua mo seo va tai sinh ciy sam Lai
Chéau (Panax vietnamensis var. fuscidiscus), mét loai dugc liéu quy dang bi tuyét chung da dugc cong b6 thanh cong
lan d4u tién tai Viét Nam. Mo seo dugc tao thanh trén méi trudng dinh dudng MS (Murashige and Skoog) c6 b6
sung 0,5 mg/L 2,4-D. Cdng thiic mdi trudng cho ty 1é tao thanh phoi v6 tinh va s6 phoi trung binh trén mét mau
cdy cao nhit (tuong ting 1a 100% va 18,6) 1a SH (Schenk & Hidebrandt) + 0,5 mg/L NAA (Naphthalene acetic acid) +
0,5 mg/L Dropp. Phoi thit c4p xuit hién tit phoi ban ddu va dugc nhan 1én trén moéi truong SH + 1.0mg/L NAA +
0,5 mg/L BA. Tiép theo, cong thiic méi trudng cho ciy con phat trién t6t v6i choi va ré ct va ty 1é phoi chéi chuyén
thanh cay con hoan chinh cao nhit la SH + 1 mg/L BA + 0,3 mg/L NAA. Céy con 6 tudn tudi ti cdng thic SH + 1,5
mg/L NAA hodc SH + 0,5 mg/L BA + 1,5 mg/L NAA da dugc chuyén thanh coéng sang moi trudng dit trong diéu
kién nha kinh. P4y dugc xem la nhiing dan liéu quan trong dé tiép tuc cac nghién ctiu tiép theo nham phuc trang va
bao ton gidng sam Lai Chau tai Viét Nam.

T khoéa: Sam Lai Chéu, mo seo, phoi soma, in vitro

1. DAT VAN DE vung Jinping, phia Nam tinh Van Nam, Trung Qudc

Sam Lai Chau (Panax vietnamensis var. fuscidiscus (Z}}u et al, 2003). Vai tr6 cha hang trim céc hoat
K. Komatsu, S. Zhu & S.Q. Cai), 1a mot thi sam méi chit sinh hoc (trong d6 c6 saponin) chiia trong sam
dugc biét dén & Viét Nam, thudc loai saim Ngoc Linh da dugc bi€t dén va tng dung trong rét nhi€u linh
(Panax vietnamensis Ha & Grushv.). Pay 1a loai sam ~ vuc (Christensen, 2008). Sam Ngoc Linh dugc cho
moc ty nhién & do cao 1400-1900 m, dugc phét la loai sam t&t nhdt thé gidi véi 52 loai saponin. Theo
hién tai dia phan huyén Mudng Te, Sin H6 va Tam nghién cttu cia Phan K& Long va cong sy (2014), sim
Dudng, tinh Lai Chau (Phan Ké Long va ctv, 2014). Lai Chéu c6 thé€ chita cac chdt saponin tuong ty nhu
Trudc d6, sim Lai Chau ciing da dugc tim thdy ¢ s4m Ngoc Linh. Chinh vi véy, sém Lai Chau da bj céc
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