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T6MTAT 

Chfli sim Nggc Linh cao 2 - 3 cm dupc nudi dy tren moi tmdng Schenk vd Hildebrandt (SH) b6 sung 1 mg/l NAA; 1 g/1 than ho?t 
tinh vi ph6i hgp rieng le viii tao spimlina; nude diia, djch chiet khoai tay; djch chiSt chuoi hole AgNOj 6 cic ning d? khSc nhau tuy 
vao cic d i ^ Idfn thl nghi$m. Cdc ch^i dugc nudi ciy dudi di€ii ki#n dg 3m 50 - 60%, nhi^ do 25 ± 2°C, dtioi inh sing huynh 
quang, cuimg if chieu sing khoing 4 0 - 4 5 junolm'V, thdi gian chiSu sing 16 gjd/ngay. Sau 8 tuin nu6i ciy, k^t qui cho thiy .choi 
samNggcLinhsinh tni6ngva phit triin t d t t r ^ moi tnidng tid sung 10 g/1 djch chiSt chuSi, 5% nu6c diia, 2 n ^ AgNOj ho§c 5 
mg/l tio spimlina, Trong d6, tio spimlina cfi anh hudng t5t nhit len su sinh tmong va pliit t r i^ cila ciy sim Ngoc Linh. TrSn moi 
tnritngb&sung 10 g/1 d)ch chiet khoai tSy, choi sim sinh tmdng blnh thudng. Tuy nhien, Idii ndng dg ciia dich chi^t niy trong moi 
tnidag ting len (50 - 150 g/I) thl ciy sSm Ngpc i-inh sinh tmdng kim din vi c h ^ 

Tirkiioa: bpc nitrat (AgN03),*chit hihi co, Panax vietnamensis Ha et Gruskv., phat trien, sinh trudng 

M^DAU 

Hi§n nay, sdm Nggc Linh (Panax vietnamensis Ha ef Grushv.J co thl flu'g'c nhSn gi6ng bang hgt, dau mim than re (Tri#u 
VSn HOng, 2007) hay si> dung k? thu|t nuoi c^y mfl t l bao thyc vft Tnang 36. ky thu|t nufii d y mfi. te bdo thî c v|t la 
phucmg phdp hl§u qua nhat 6k nhdn nhanh sdm Ngpc Linh trong thdn gian ngan ma vln ddm bdo chat lu'png cCia cdy 
gl6ng. Nhî u d l tdi da du'o'c nghien ci>u vd xdy dirng dup'c'quy trinh nhdn gi6ng in vitro sam Ngpc Linh. Tuy nhi£n, vi$c 
nghiSn cO-u nh|im liSn tyc c31 thi#n moi tnrong vd ndng cao chat lupng cdy giing luon Id vln de du'g'c quan tdm trong vi 
nhdn giong b quy mfi ldn. VI viy, trong nghidn ci>u ndy m^ sd chit hiru ccr vd bac nitrat da dirpc bo sung vdo mfli 
tn/£mg nufli cly nhim xdc dinh dnh hiring cOa chOng ISn sy sinh tnr&ng vd phdt trien cCia sdm Ngpc Linh cOng nhu- tlm 
ra loai chit b6 sung giup cdi thi§n mfli fruirng nhSn gilng loai dupc lidu quy hllm nay. 

Cdc lo î chit huu co dd dupc sCr'dyng nhilu trong nufli cdy mfl thi,rc v|L Si/ sinh tnjdng vd tdi sinh ciia nhilu lodi cdy 
trang dieu ki|n in vitm co thl dupc car thifn bSng m$t lirpng nho cdc chit hiJu co ndy. Nhilu chit hOu ccr Id nguSn bo 
sung amino add, pephde, acid bSo. carbohydrate, vitamin vd chit tang trudng thg'c v|t khfing thl thilu trong nu^ cly 
nhieu lodi thyc vft (Thorpe et ai, 2008). Co nhieu logi chat hCru ccr nhir d|ch chilt nim men (yeast extract), djch chilt 
mim Ilia mgch (malt extract), casein hydrolysate, pepton,... Tuy nhign. b'ong nghi£n ci>u ndy. chOng tb\ sir dgng bin 
logi chit hihi ccr la djch chill chura, djch chiet khoai tay. nucc dCra vd tdo spimlina. i^ 

Giong nhu cdc djch chilt tv nhidn khdc. dich chilt chudi cd chua nhieu hpp chit tgo ra nhung hî u qud 6%c bî t cOa nd 
nhir cytoldnin. Djch chilt chuli thu'd'ng dupc thdm vdo mfli trudng nufii cly lan vd dupc cho Id cd vai trd diy manh sy 
sinh birdng (Thorpe et al., 2008). BSn cgnh dd, dich chilt khoai tdy cung Id chat huu ca thudng dupc si> dgng, Nhilu 
nghidn cii-u cho thiy dich chilt khoai tSy dupc bfl sung rieng le ho|ic kit hpp vdi cac thanh phin cCia mfli trirdng nufli 
cdy thflng thirdng tgo nen mOt mfli tnrdng hOu Ich cho vifc nufli d y bao phin lua mi, mpt so logi ngO c6c vi lan 
{Phalaenopsis, Doritaen<^sis) (Molndr e( al., 2011). Nude dCraJd dich ngi nhu khong mdu cua trdi di>a non (Cocos 
nudfyia) chi>a nhieu logi acid amin. acid huu ca, add nudeic, mpt vai logi vitamin, 3ubng, dudng rupu, hobcmon'thyc 
vft (auxins vd cytokinln), khodng chit vd cdc hpp chit khfing xdc dinh khdc. Khi dupc thSm vdo mfli tnrdng chi>a auxin, 
nirdc di>a cd thl giOp t l bdo thyc v|t phdn chia vd tang tnrdng nhanh chdng. Nirdc dCra cung thudng dupc si> dgng 

' trong nufli cly mfl cdc lodi lan (Molndr et a/., 2011). Ngodi ra, vi tao cung la mgt chat hiru dupc si> dgng trong nufli d y 
mfl thyc v$t. M$t s l nghidn cuu cho nhilu hpp chit cCia tao (vi tdo, vi khuin lam, ngogi bdo vd npi bdo) cd ̂ 1 tdng 
cirdng ho$c thay thl tdc d$ng cua cdc PGRs long hpp trong nufii d y mfi d cdc loai thyc vdt bfc cao (Molndr et al., 
2011) Taospirutina (Artftrosp/ra ptetensis) cung cd dac tinh nhu vgy va Id nguon nito va vitamin thay the rit hifu qud 
gilip ndng cao chit lirpng J^y giong va giim chi phi cho qud trinh vi nhan giong tren cac dli tupng Musa Paradisiaea 
William cv. silk, Gardenia jasminoides Ellis vi Menthc piperita (George v i Ravisshankar,1996). 

Bdn cgnh vifc b l sung d c chit h&u co vdo mfii birdng nufii dy, vifc kilm soat nong dp eftiylene trong binh nufli d y 
cung Id vin d l d n quan tdm. Nhilu nghiSn cuu da cho thiy ethylene tlch luy nhilu tnang blnh nuoi dy gdy i>c chl sy 
hinh thdnh mfl s ^ , ngdn d n sy hlnh thdnh chii. i>c chl sy t^o re vd gdy ra hifn hrpng vdng la. rgng la anh hirdng. din 
sy sinh tnrdng vd phdt triln cua thyc y|t. Sir dyng bgc nitrat (AgNOa) 6e gidm lupng ethylene tlch luy Id bidn phdp 6i 
dupc dp dgng nhieu vd thdnh cfing nhit (Kumar e( al, 2009). Tuy nhien, AgNOa vln chua dupc dp dgng trSn dfli tupng 
cdy sdm Ngpc Linh. VI vfy. trang nghien ciiu ndy, AgNOa da dupc bo sung vdo mfli trufl'ng nufli dy nham nghidn cuu 
inh hirdng cua nd ISn sy sinh bvdng vd phat triln cua sf m Ngpc Linh In vitro. 

VAT U f u VA PHUtTNG P H ^ 

Nguon miu 
Nguftn miu ban dlu Id chll sdm Ngpc Linh In vitro cao khodng 2 - 3 cm da on djnh qua nhieu lln cly chuyin hifn d tgi 
phdng Sinh hpc Phdn tu vd Chpn tgo giing cdy trirfg thufc Vi$n NghiSn ci>u Khoa hpc Tdy NguySn, 
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D i l u k i f n nufl i c l y 

Cdc thi nghifm dupc thyc h i fn dudi d i l u k i fn phong nufli c6 do l m 50 - 60%, nh i f l dp 25 ± 2''C, dirdi dnh sdng den 
huynh quang, cudng dO chi lu sang khodng 45 pmol m"^.s''. thdi gian chieu sang 16 gid/ngdy, 

Mfii tn romg nufi i cay 

Mfli tnrdng SH (Schenk vd Hildebrandt. 1972) bo sung 1,0 mg/I NAA vd 1.0 mg/l than hogt b'nh dupc sOf dgng cho t i t cd 
cdc thi nghifm trong nghiSn ci>u nay. TOy ti>ng thi nghifm md tao spirullna. nude di>a. djch ch i l t khoai tdy, djch ch i l t 
diuoi vd AgNOa dupc b l sung vao mfli trudng vdi d c n i n g d f khac nhau. Tdo spirullna su dyng trong nghien ci>u Id 
san ph im cua cfing ty Earthnse Nutritionals LLC (Hoa Ky), c6 dgng bf t . Bpt tao flupc hda tan vdo nude thdnh dung dich 
cfl n i n g d f 1 mg/ml Khi su dyng, tdy tirng nghifm thO'c ma hiit lupng dung dich cho phii hpp. Sau 6b, tat ca cdc mfli 
trudng dypc d i l u chlnh pH ve 5,7 - 5,8 vd hap khir triing d 121''C, 1 aim frong 30 phCit frudc khi nufli c l y . 

Chi t i f u theo doi vd xi> ly s l l i f u 

Cdc chi tieu theo dfli g i m s l lupng r l (re/mlu), chieu ddi r l (cm), ch i lu cao cdy (cm), frpng lupng hroi cOa^cdy (g), 
trpng lupng khfl cua cay (g) va ham lupng chionaphyll (SPAD) cua id. Hdm lupng chloreiphyll cOa Id dupc do bang mdy 

SPAD-502 (Minolta Co.. Ltd.. Osaka. Nh| t Ban). 

M i i thl nghifm dupc Igp igl 3 l l r i , mfli nghi fm thuc d y 10 binh, mfii binh c l y 01 mau. CSc s l l i fu dupc thu nh$n sau 8 

tu in nufli d y . S l l i fu dirpc xuh^vA phan tich b i n g ph in mem SPSS lO.Otheophep thir Duncan v d i a = 0,05. 

KtT QUA VA T H A O LUAN 

Anh h i rang ci ia djch chiet chuoi len s y sinh t r u d n g vd phdt t r i l n In vitro ciia cay sam Ngoc Linh 

Bdng 1 cho th iy cdc chii tidu ddnh gid dnh hudng ciia djch chi l t chu l i ISn s y sinh tnrdng vd phdt t r i ln in vitro cua cay 
sdm Ngpc Linh sau 8 tu in nufli d y . K i t qud t i t nhat thufc v l cdy frfn mfli t rudng b l sung 10 g/1 djch chi l t chu6l (Hlnh 

• IA), Ct mfli trudng ndy, ch i lu cao cdy, frpng lupng tuo i vd trpng lupng khfl cOa cdy khflng cd sy khdc bi f t vdi d l i chi>ng 
(khflng b i sung djch chi l t chul i ) vd mfli tnrdng bfl sung 50 gli djch ch i l t chu l i . Tuy nhifin, sy khdc b l f l v l s i l upng re," 
ch i lu ddi r l vd hdm lupng chlorophyll trong Id cOa cdy so vdi iloi chii'ng vd cdc mfli t rudng efln Igi r i t cd ^ ngtjia v l mgt 
th ing kS (Bang 1). D i lu ndy cho th iy , dich chi l t chul i dupc b l sung vdo mfli t rudng nufii d y da gliip cdy sdnn Ngpc 
Linh khflng chi phdt t r i ln v l chieu cao vd khd ndng tlch lijy ch i t khfi md cdn thiic day sy phdt t r i l n cua hf r l . mgt d i i u 
k i fn d n thi l t de giiip cdy in vitro sinh trudng t i t . K i t qua tuong t y cung dupc Kaur vd Bhutan! (2012) ghi nhfn trfin doi 
tupng lan Cymbidium pendulum (Roxb) Svj. Cl lodi lan ndy. b l sung djch chi l t chu i i vd moi tnrdng nuoi c l y giiip tdng t j 
I f hlnh thdnh r l cung nhu chi lu ddi, flf ddy vd so Ifing re. 

Bdng 1. Anh hirding ciJa djch chlet chu6i l i n sy sinh tnrd'ng va phi t trien fn vitro cia cay s i m Nggc Linh 

Ndng df d\dh 
chilt chuoi (q/l) 

0 
10 
50 

too 
150 

So lining rk 
(rl/mlu) 
2,66r 
6,667' 
4,333° 
2,667= 
1,000" 

Chigu d i l rd 
(cm) 

2,217° 
3,933' 
1.587'« 
1.396"" 
0.467= 

Ctiidu cao 
(cm) 

4,967" 
4,833" 
4.733" 
3,767" 
3,667° 

ciy Trgng lu^ng hJo\ 

(a) 
0,532' 
0,708" 
0;64r 
0.225" 
0,215° 

Trgng lupng khd 
(q) 

0,100" 
0.121' 
0,095' 
0.041° 
0,037° 

SPAD 

18,600"° 
21,467" 
16,667° 
9.467' 
7,567= 

•Cic chu' c i i khdc nhau (a, b, c ..) trong cdc c^t bi^u diin si,r khic nhau cfl y nghTa vdf a = 0.05 trong Duncan's test. 
Khi nong d f d|ch chi l t chul i trong mfli trufl'ng tdng d i n tCf 10 - 1 5 0 g/1, s y sinh frirdng vd phat t r i ln cua sdm Ngpc Lmh 
in vitro cung gidm dan (Hinh 1A) D i lu ndy t h l hi fn qua sy gidm d i n v l s i lupng r l , ch i lu ddi r l . ch i lu cao cdy, frpng 
lupng tuoi vd khfl cua cdy cung nhu hdm lupng chlorophyll trong Id (Bang 1), Cy t h l , b nghi fm Ihipc b i sung 150 g/l 
dich chi l t chu l i . s i lupng re gidm hern 6 l l n , ch i lu cao cdy giam 1,3 l l n vd hdm lupng chlorophyll gidm g i n 3 l l n so vbi 
nghifm thi>c b l sung 10 g/l djch chi l t chuoi K i t qua ndy chO-ng td, d n ing dp cdng cao, dich chiet chul i itc c h l s y smh 
trudng vd phdt friln in vitro cua sdm Ngpc Linh. Kaur vd Bhutani (2012) cung nhfn thay h i fn hrpng tuong l y khi t;^ I f ti\ 
sinh ciia lan Cymbidium pendulum (Roxb.) Sw. trSn mfli tn idng chua 75 g/l dich ch i l t chu i i giam 3,2 lan. H i fn tupng 
ndy CO I h l dupc gidi thlch la do d|Ch ch i l t chufli cfl chira cytokinln (Thorpe et al., 2008). Chlnh sy hi fn d i f n ciia 
eytokinin tnang mfli tnrdng da ire c h l sy hlnh thdnh re. Vdi n i n g d f ngdy cdng tdng ci ia djch d i i l t chu i i , sy uc c h l ndy 
cdng t h l hi fn rfl. 

Nhu vgy, 10 g/I Id n ing d f djch ch i l t chui i tfit nh i t giiJp tdng cudng sy sinh trudng va phdt tri ln'cua sdm Ngoc Linh, 

Anh h u w i g cDa djch chiet khoai tay len s y sinh truf l 'ng vd phat tr ien in vitro cua cdy sam Ngpc Linh 

Cdc chi tiSu ddnh gid dnh hudng ciia djch chi l t khoai tdy ISn sy sinh tnj'dng vd phdt h i l n in vitro cOa cay sam Ngpc Linh 

dupc frinh bdy frong Bdng 2. Sau 8 tudn nuoi d y , sdm Ngoc Unh trSn mfii frudng bo sung 10 mg/l dich d i i l t khoai tSy 

smh tnj-dng binh thudng nhu cdy nuoi d y trSn mfii trudng khfing bo sung djch chiet khoai tdy. D i lu ndy dupc chi>ng tfl 

qua sy khdc bift khfing cfl y nghTa frilng kS giCra s i lupng r l , ch i lu dii re, chieu cao cdy, trpng lupng b io i vd kh6 ciia 

cdy cOng nhu hdm luong chlorophyll trong Id cua cdy thupc hai moi frudng ndy d Bang 2. 

Bang 2. Anh hu*ng cua djch chi l t khoai t i y ldn sy sinh tru'dng v i ph i t tri4n In vitro cua cay a im Nggc Linh 

• " * "9 l?d ichd i iS t sa lupng re Chifeudiire Chieu cao cdy Trgng lupng tuoi Tnjng lupng khO ^^7Z 
khoai tay (g/1) (rfcrniu) (cmi (cm) (g) (g) ^^^° 

0 3.66r- 0 i r i^gsr o W 0121' isieoo* 
•"** 3.333" 2.030' 4,833" 0 563* 0102" 19.867" 
50 1.667° 0,835° 2,933° 0342° 0 036° 5.800° 
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0.667"* 
0.000*— 

0.502" 
— O J O t f -

•Cac chO c i i khic ntiau (a, b, c ..) trong cic c ^ bilu di in sv khic nhau co y nghia vdi a - 0,05 Irong Duncan's lest 

Cling vdi sy tang d i n cOa n ing d f djch ch i l t khoai tdy trong 
mfii tnrdng nufli d y tir 10 - 1 5 0 g/1, sy sinh tnrdng cOa sdm 
Ngpc Linh cung giam d i n vd c h l l . Hi fn tupng ndy b i lu h i fn 
qua sy vang vd heo lia cOa Id d cSy frSn mfli t rudng bo 
sung 50 g/1 dich chi l t khoai tdy. sy vdng da cua ch i i d cdy 
fr^n mCA tardng b l sung 100 g/l djch chi l t khoai t3y vd s y 
ch i t ciia d y trdn mfli frudng b i sung 150 g/l dich ch i l t 
khoai tdy (Hlnh 1B) xdy ra tCr t u i n thi> 4 cOa qui frinh nufii 
c l y . Sy khdc bift giua cdc ch? tieu d bdng 2 ciia cdc mfli 
frirdng trSn cQng cho chiing ta thdm co sd de k i t luf n r i n g 
dich chilt khoai tdy d n ing dp cao (>10 g/l) ire c h l sy sinh 
frirdng va phdt h i l n In vitro ciia sdm Ngpc Linh. HlSn tupng 
ndy cling xdy ra trong nghidn ci>u ciia Murdad va d ing tdc 
gid (2010) frSn lodi lan Phalaenopsis gigantea vd .dupc gidi 

' thlch Id do tinh b f t khoai tdy bi friiiy phdn frong qud trinh h i p " 
khO triing k i t hpp vdi dudng sucrose (30 g/l) lam t ing dp 
suit th im t h i u ciia mfii frudng, tir dd Idm tdng tich lOy 
carbohydrate, dnh hudng d i n s y hinh thdnh co quan vd cdn 
frd sy quang hpp cila cdy. 

Tdm Igl, vi fc bo sung djch chi l t khoai Idy khfing cd ^ nghTa 
cho sy sinh sy.sinh tnjfrng vd phdt t r i ln ciia sdm Ngpc Linh 
nufii c l y In vitro. 

Anh hu^ng cOa nu'dc dira len s y s inh t r u d n g vd phdt 
t r i l n In vitro cOa cdy sdm Ngpc Linh - ' 

Sau 8 tu in nuoi d y . sdm Ngpc Linh sinh tru&ng vd phdt 
tr i ln t i t nh i t trSn m i l tnrdng b l sung 5% nude dira. K i t 
qud ndy dupc t h l hi fn qua d c chi tiSu frieo doi flypc frinh 
bdy frong bdng 3. Cdy sSm frsn mfii tnrdng b l sung 5% 
nirdc dCra d so lupng r l (6.333 r l /m lu ) , ch i lu ddi r l (2,555 
an), chilu cao d y (6,100 cm), trpng lupng tuo i (0,854 g) vd 
trgng lupng ^^b (0,116 g) dgt cao nh i t vd khdc bi f t vdi d i i 
chi>ng (khflng chii'a nude dira) cOng nhu cdc nghifm thirc 
efln 1̂ 1. K i t qud ndy Id do nirdc dira cd chira nhi lu thdnh 
ph in nhu acid amin, acid hiru co, acid nucleic, vitamin, 
dudng, dudng rupu, khodng c h i t vd ago bi f t Id nhi lu logl Hlnh 1. Anh hvdng cda d]ch chiSt chu6i (A), djch chlet 
hoocmbn thyc v f t (auxin vd cytoklnins) (Moln^r et al., 2011). ^*^°^^ ^V f^). " " d c dira (C), t io spirullna (D) va b?c nitrat 
Chlnh sy k i t hpp ciia cdc ch i t hi>u c o vd hoocmon thyc v f t [ f ' ' ^ " "VJ^"*" * " ^ 9 ^ P*"^ " ' ^ " <="̂  "^y ' '*•" "9?*= 
dd tdng cudng sy phdt t r i ln cDa t l bdo vd mfl nufli d y tir " " ' " ^ • 
dfl giup sdm Ngpc Linh sinh frudng t i t trong d i l u ki fn In 
vitm. Ddy cung Id giai thfch ciia Baque vd d ing tdc gid 
(2001) tao'ng'nghifnctKitrSn gidng fan'Cafantfie lai kJii nh f i i • - - - • • 
th iy nude dira d ning d f 50 ml/I (5%) tang cyfl'ng sy sinh 
frirdng d cdy con b lodi lan ndy. 

Bing 3. Anh hirdng cOa nude dCra len sy sinh tnrdng v i phit t r i ln In vitro eiia ciy s im Nggc Linh 

TJI^ nude dira S6 lirpng r§ Chilu d i i r5 Chilu 
{%) (rl/miu) (cm) 

cao cdy Trpng lupng turn Trgng lugng khO 
(g) (9) . 

2,667°' 
6.333" 
3.333° 
2.333° 
1.667° 

1.333° 
2.555" 
1.466° 
1.367* 
1,133° 

4.500°" 
6,100' 
4,100° 
3,600° 
3,267° 

0.403° 
0.854' 
0.555° 
0.552° 
0.398' 

0.057= 
0,116";^; 
0,081° 
0.059= 
0,048= 

32.567' 
24.100° 
16,700= 
8,500" 
8,40tf' 

*Cic chO c i i khic nhau (a. b, c . ) trong cic cft bilu diin sy khic nhau cd y nghTa vdi a = 0,05 tnang Duncan's tesL 

Tuong ty nhu mfli trudng b i sung djch chi l t chu i i . t j I f nude dira trong mfli trudng tang dan (5 - 20%) ldm gidm sy 
sinh tnrdng vd phdt friln ciia sSm Ngpc Linh. Bdng 3 d io th iy sy sgi giam fr-fn t i t ca cdc chl tieu cua cdy fren moi 
birdng b l sung 20% nirdc dO-a so vdi cdy trfin mfli tnrdng b l sung 5% nude dira. Trang do, s l lupng r l gidm g i n 4 
l l n , ch i lu ddi re vd chi lu cao d y gidm g i n 2 l l n , tn;>ng lucmg t irol vd kho gidm hon 2 l l n , ham lupng chlorophyll gidm 3 
l l n . Hlnh thdi cdy b dc mfli frudng frfin cOng bi dnh hudng. Id bj v&ng hon 1/2 Id, cdy nhfl vd ylu-(Hlnh IC) . D i lu ndy 
cho u i l y , cdy sSm Nggc Linh frSn mfli tnrflrng bo sung nude dira vfli nfing db ldn hon 5% t3J i>c c h l sinh tnrdng. K i t q u i 
ndy phCi hpp vdi nghiSn ciru ciia Baque vd d ing tdc gid (2001), trong 36 nude dira d n ing d f 100 mI/1 (10%) ldm gidm 
sy sinh frirdng. dnh hirdng d i n cdc bfc d i l m hinh thdi cung nhu tgo ra cac cay dj d fng b lodi lan Calanthe lai. 
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Cdc k i t q u i frSn dua flln k i t lu^n, cSy sam Ngpc Linh sinh trudng vd phdt friln in vitro t i t n h l l fren mfii frudng b l sung 
5% nude dira. 

Anh hifo-ng c i ia tao spirul lna len s y s inh t r u d n g va phdt trien in vitro cua cdy sdm Ngpc Unh 

Tdo spirullna {ArVirospira plalensis) cb chda hdm lupng Idn cac add amin. carbohydrate, vitamin, khodng ch i t , add bSo 
d f c bi f t Id y-Linolenic Acid cung nhu cdc hogt ch i t sinh hpc khdc (Vonshak. 2002). Chlnh vi d i lu ndy ma spirullna khfing 
chl dupc su dgng lam thyc pham bo sung cho ngudi . flfng vgt md efln dupc su dgng trong nhi lu nghiSn cdu n h i m cdi 
th i fn mfii frirdng nufii c l y mfi t l bdo friyc v f t Mpt frong cdc nghien ciru do Id nghien ciru ciia George vd Ravisshankar 
(1996) frfin d c fl& tupng Musa Paradisiaea William cv, silk, GanJenia jasminoides Ellis vd Menthc piperita vbi k i t q u i 
thu dupc cho t h i y spimlina la nqu in nihr vd vitamin thay t h i r i t h i fu qua giOp ndng cao chat lupng cdy g i ing vd gidm 
chi phi cho qud trinh vi nhdn giong a dc lodi cSy ndy. Trong thl nghi fm ndy, dnh hudng cua spirullna doi vdi s y sinh 
trudng v f phdt friln ciia cdy sdm Ngoc Linh in vitro cung dupc nghiSn c i ru. Sau 8 t u i n nufli c l y , k i t qud cho t h i y sdm 
Ngpc Lmh sinh tnrdng vi phdt t r i ln ^ t nh i t trfin mfii frudng b l sung 5 mg/l tao spirullna, D i l u ndy dupc t h l h i fn trfin 
Bdng 4 vdi cdc chf fiSu v l s i liirpng r l , ch i lu ddi r l , ch i lu cao cay, trpng lupng tuo i vd khfi a i a cdy cQng nhu hdm 
tirpng chlorophyll frong Id d l u dgt mire cao nhat Cdc chl tiSu nay co s y khdc bi f t vdi doi chung (khflng b i sung 
spirullna) vd cdc nghifm thirc cdn Igi. Ngodi ra, d y sdm Ngpc Linh thufc nghi fm thi>c ndy to. khde vi khfing cfl h i fn 
hJVng b i t thudng,ve hlnh thdi (Hinh ID) . Kel qua ndy phii hpp vdi nghiSn cO-u cOa George vd Ravisshankar (1996) da 
nSu d fren. 

Bing 4. Anh hudng cua l i o spirullna ISn sy sinh tnrd'ng va phit trien In vitro ctia c i y sSm Nggc Linh 

N6ng ef tao 
Spimlina (mgt) 

0 
5 
10 . 
15 
20 

Sd lupng r l 
(rl/mSu) 

3,000°" 
6.667'. 
4,333° 
3.333° 
3.333° 

Chieu d i l r l ' 
(cm) 

1,383° 
1.779" 
1.393° 
1.213° 
1.225° 

Chilu cao ciy 
(cm) 

5.367° 
6.533' 
5,400° 
4,667" 
4.167= 

Trgng lupng turn 

(9) 

0.453° 
1.088" 
0,704" 
0.455° 
0,403° 

Trgng lupng Mifl 

(g) 

0,057° 
0,152° 
0.073° 
0,062° 
0.050° 

SPAD 

32,567° 
33,300' 
36,533' 
25,767° 
24.700° 

*Cic cho ci i khic nhau (a, b, c ..) trong cic cfll bi iu diln sy khic ntiau cd y nghTa vdi a = 0,05 frong OucKan's test 

Sy smh tnjdng vd phdt t r i ln ciia sdm Ngpc Linh gidm khi n ing d f spirullna frong mfli trydng nufii d y ldng tir 5 - 20 
mg/l. D i l u ndy cd t h l nh fn fh ly qua sy sgt giam ciia t i t cd dc chi t i i u ciia cdy dupc nufii c l y frfin cdc mfii tnrdng bd 
sung 10. 15 vd 20 mg/l spinjiina so vdi cdy trSn mfli frudng b i sung 5% spirulma (Bang 4). S y khde bi f t khfing cd ^ 
nghTa th ing kS cOa cdc chl tieu d cdy trfin d c mfli tnrdng b i sung tir 10 - 20 g/l tao spimlina cho I h l y tdo spirullna d 
nong d f ndy khflng ii'c c h l md chi kim ham s y sinh trudng vd phdt t n I n d ia cdy. Cay v l n co sinh tnrdng binh thudng 
vd khflng cfl b i ln di v l hlnh thai (Hlnh 1D) nhung sy phdt t r i ln ciia r l . s y tlch luy ch i t khfl vd khd ndng quang hpp deu 
gidm. 

Nhu v fy , b i sung t i e spirullna d n i n g d f 5 mg/I giOp tang cudng kha ndng sinh trudng vd phdt trien cua sam Ngpc Linh 
ki vitro. 

Anh h u d n g ci ia b^c nitrat (AgNOj) Ien s i^ s inh t r udng va phdt t r i l n in vitro ci ia cay sdm Ngpc Linh 
Sau 8 t u i n nufli d y , k i t ^ud cho'TFily. cdy sdm Ngpc Linh nufli c l y frSn mfii t rudng cd vd khflng cd bo sung AgNOa deu 
ra r l , Tuy nhien. xSt v l so lupng vd chi lu ddi r l tmng bJnh, nghifm thCre bo sung 2 mg/l AgNOa Id nghifm thirc t i t nh i t 
vdi s i lupng r l tmng blnh dgt 7,667 r l / m l u vd chieu ddi r l tmng binh Id 2,138 cm (Bdng 5). Cdc gid fri ndy cao htrn so 
vdi cdc gid trj d nghifm thuc khfing b i sung AgNOa 7 - 8 l l n . O i lu ndy cho th iy AgNOj b i sung vao mfli t rudng nufii 
d y aa ire ch l hogt d fng ciia ethylene qua do Ihiic day sy hinh thdnh vd phat friln ciia r l sdm Ngpc Linh. K i t qua 
tuong t y cOng dupc Ma vd dong tab gid (1998) ghi nhfn tren d i i l upng tdo Royal Gala [Malus domestica Borkh.) vdi 
m i l frirdng b i sung lir 0,5 d i n 1,7 mg/l AgNOa kich thlch tao r l sdm, tdng so lupng vd chiSu ddi r l . vd dupc tac gid giai 
thlch Id do ion Ag* gidm khd ndng b^m vdo ethylene ciia cdc thy quan. 

Bing 5. Anh hvcmg ciia AgNO] Ien sy sinh tnrdng v i phi l t r i ln In vitro ciia cay s im Nggc Linh 

Nfing Sf AgNOa S l lupng r l Chilu d i i r l Chilu cao ciy Tnpng lu-png tuoi Trgng lupng khfl __,_ , 
( " ^ ) (rl/miu) (an) (cm) (g) (g) ^^"^ 

1,667= ~ 0.593°= 
1.308° 
2.138' 

0.781' 
0.469° 

4,633'' 
4,633' 
5,000' 
3,200° 
2,867° 
2,267= 

0,369= 
0,499° 
0,672* 
0,451°= 
0,427°= 
0,360= 

0,041= 
0.074° 
0,104" 
0,057°= 
0,048= 
0,038= 

11,033= 
18,767* 
24,500' 
18,433° 
12,533' 
11,367= 

•C4c chO ci i khac nhau (a. b, c . ) trong cficcCt biSu diSn stf kh^c nhau c6 ^ nghTa v*r o = 0,05 trong Duncan's tesL 

^ ' ' ' ' i ' l l * " * * "^y ' ^ ' ' ' " " ' ' * " P * 5 ' * '^^ ^ ' " • ' ' " ' * " S " * ' " ' » ' • " * " ' o ' '^". H " 9 kU* nans I * ' * ' ^ ' " ^ K" ' 
I ! ! " ' " ; . . M I ? ' J ^ . . ' ^ W ^ m g minh qua hai chi tiSu v4 Ironn lu(ing t i ro l vS t/ong Vi<,m MM cua cay (BSng 5). 
NOng 00 AgNO, t l / 4 mgfl uc c h j sv hinh Ihanh v4 lang truftng r». D i l u nay d i nhJn t h i y qua s?i i?u vS s6 Imjng, ch i ju 
I ' V I J J r a T = ? i ? ' " " " ^ " " ' ' * ^ ' " ' ' ' " ' " ns*"*™ tiiftc bJ sung 2 mg/l Agl^O, xu ing ngl««m lhi>c b i sung 12 m g j 
AgiMUi (Bang 51. Hl«n t i / j n g nSy cOng Ui^rc Petrova v4 j6ng t i e gia (2011) nhSn thay trSn cSy Ge/iSans M s a khi s6 
M j n g rs va chiSu can ch6i g i lm tfSn mei U u i n g b i sung 3 mgfl AgNOi. Tir aSy c6 I h l thSy. nSng ® 2 mgfl AgNO, IS 
thich h(rp nhi t cho Sl, hinh IhSnh v4 tang tn/dng r i sam Ngoc Linh fe * o 
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Vbi hai ehi bSu ndy, nghipm thO-c b i sung 2 mg/l AgNOj dgt cao nh i t vdri trpng lupng tucri vd kh6 tmng blnh cua cdy ldn 
li>pt la 0.672 9 vi n.ma g Hryn nrpa,Jiam-lij!gng-fthlQfophyll-tren^la-eua-eAy-nMighi^m4hiVr-nay-ran 
thuc con l^i (Bang 4, Hlnh IE) . Qua flay, co the kh ing dinh viec bo sung AgNOj vol nfing d0 2 mg/l giCip eay sam Ngpc 
Linh smh t r u i n g vd phdt trien tot han so v61 vi#c khong bd sung AgNOj. Nguyin Thj Kim Y i n vd ddng tdc gia (2012) 
ciing nhan dupc ket qud tucmg t y trgn cdy hoa dong t i l n {Gerbera jamesonli) vb\ nong Qf AgNOj b l sung Id 8 mg/l. 

K ^ T t U A N ~ 

Ttidnh ph in vd ty I f cua cdc hpp chi t tnang m i l loai chat huu ca Id khdc nhau ndn sy tdc bbm cOa chiing 16n sy sinh 
tnrdng vd phdt trien cua cdy in vitro Id khdc nhau. NghiSn ci>u frSn cho t h i y dich chi i t chuoi & nong df 10 g/l. tdo 
spirullna b n ing df 5 mg/l vd nude dira fr ty 1§ 5% tang cir&ng sy sinh tnr&ng vd phdt tnIn In vitro cua sdm Ngpc Linh, 
Djch chi l t khoai tdy ire c h l khd nSng sinh bv&ng cOa sdm Ngpc Unh in vHro. RiSng AgNOa cung da Ihe h i |n lot dupc 
vai trft trong v l f c ire c h l ethylene, ttr 66 tdng khd ndng sinh tnrdng vd phdt t r i ln in vitro cua cdy sdm Ngpc Linh a n ing 
6b 2 mg/l. 
L j r icammi 

Mtim tdc gid xin chdn thanli gui lpi cdm an den quy Phdt triin Khoa hoc va Cong nghf Qudc gia (Nafosied) vd Vign Hdn ldm Khoa 
hpc vd Cong ngfti Yi?t Nam da ho tra kinh phi cho chung tai thuc hi^ nghien ciu ndy. 
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INFLUENCE OF ORGANIC EXTRACTS AND SILVER NITRATE ON 
THE GROWTH AND DEVELOPMENT OF PANAX VIETNAMENSIS HA ET 
GRUSHV. CULTURED IN VITRO 
Nguyen Viet Cuong, Ho Thanh Tam, Nguyen Ba Nam, Ha Thl My Ngan, Le Kim Cuong, Nguyen Phuc Huy, Duong 
Tan Nhut* 

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology ^ 

SUMMARY 

- Jn vitro Panax viemdmensis shoots with 2 - 3 cm in high were cultured on Schenk and Hildebrandt medium supplemented with 1 
mg/l NAA; 1 gA active charcoal, and various levels of spirulinamicroalgae(0, 5 ,10 ,15 ,20 mg/l); coconut water (0, 5, 10 ,15,20%, 

• v/v): potato extract (0. 10. ^O- 'OO- 150 g/I); banana extract (0. 10.50, 100, 150 g/1) or AgNO,(0, 1 , 2 , 4 , 8 , 12 mg/I)) . All of the 
cultures were maintained at 50 - 60% humidity, 25 ± I'C under a I6h/8h (light/daric) photoperiod with light intensity of 40 - 45 
p m d m S ' ' p r o v i d e d by cool white fluorescent tulws. After 8 weeks of culture, media with 5 mg/l spimlina microalgae showed to be 
the best medium for ipot fbimation and photosynthesis capaci^ of Pa/ua viemamensis. Shoots also grew well on media 
supplemented with 10 g/1 banana extract, 5% coconut water or 2 mg/l AgNOj. On the media supplemented with 10 g/I potato extract, 
shoots growth were normal. But, an increase in the concentration of potato extract proved ineffective m promoting the growth and 
development of Ngoc Linh ginseng and induced necrosis. 

Keywords- development, powth, organic extracts, Panax vietnamensis Ha et Grushv, silver nitrate (AgNOj) 
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