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—NGHIEN CLPUIANE HIPONG COAMOT SO CHAT HIPUCO VABACNITRAT
{AgNO3) LEN SU SINH TRUONG VA PHAT TRIEN CUA CAY SAM NGOC LINH
(PANAX VIETNAMENSIS HA ET GRUSHV.) NUOI CAY IN VITRO

Nguy8h Vigt Cuémg, Hd Thanis Tam, Nguyén B4 Nam, Ha Thi My Ngan, L& Kim Cirong, Nguyén Phiic Huy,
puong Tin Nhyt -
Vign Nghién ctru Khoa hoe Tdy Nguyén, Vign Han 13m Khoa hoc vé Cdng nghé Viél Nam

TOMTAT

Chbi sim Ngoe Linh c20 2 — 3 et e udi ¢dy trén m6i tnsbmg Schenk vA Hildebrandt (SH) b3 sung 1 mg/l NAA; 1 g/l then hoat
tinh vl phidi hop riéng 1 vén tho spirulina; nuge dia, dich chiét khoai tiy; djvh chiét chuét hofie AENO, & ehe nbng 49 kbie nhau tiy
vio céc dibu kign thi nghigm. Céc chi duge nudi ciy dudi didu kign 4o &m 50 = 60%, uhigt 49 25  2°C, dusi duh sing huyoh
quang, cudmg 46 chiéu sing khodug 40 — 45 pmotuy™s™, thii gian chiéu sing 16 gid/ogly. Sau 8 win nudi chy, két qud cho thy.chbi
sim Ngoc Linh sinh tarémg vi phit trifu tét trén mbi truimg b3 sumg 10 gA dich chigt chudt, 5% nude da, 2 mefl AgNO; hodc 5
mg/l tio spirulina. Trong d8, tio spirulina o6 dnh hiimg 16t nixkt 1én sy sinh trudng vi phit frikn ciia ciy sdm Ngoc Luk. Trén méi
tudng b sung 10 g/? dich chiét khoai thy, chdi sim sinh tnrimg binh thuime. Tuy ohiéo, kbi nbog dd cia dich chuét oiy trong méi
trubmg Eng 18n (SO - 150-g/) thi cdy s&m Ngoc Lidh sinh tnrdmg kém din va chét. .

Tir kha: bec nitrat (AgNO3), chift hu oo, Panex viemamensis Ha et Grushv., phat triga, sinh tnxong

MO BAU
Hign nay, 84m Ngoc Linh (Panax vietnemensis Ha et Grushv.} c6 thé dugc nhan giéng bing hat, d&u mam than ré (Trigu

Van Hing, 2007) hay sir dyng k¥ thudt nudi cAy ma té bao thire vt Trong dé, k§ thudt nubi cy ma, t8 bao thyrc vat 13
phuromg phap hidu qua nhédt a3 rihan nhanh sa3m Ngec Linh trong then gian ngén ma vAn 6am blo chét leong cha cdy
gibng. Nhibu d& tai 03 dugre nghién ol va ay dung durgEquy trinh nhan gibng in viro sam Ngoc Linh. Tuy nhién, vide
nghién ciry nhm (i8n tye cdi thign mdi tneéng va nang cao chét lwgng ciy gidng ludn 1 vén dé duge quan tam trong vi
phén gibng & quy md Ion. Vi vay, trong nghidn ciru ndy mdt sb chét hiru co va bae nitrat 43 dwree b sung vao mai
trrdmg nudi cly nhim xéc dinh dnh huéng cla ching 1&n sy sinh tedng va phat tnén cla sam Ngoc Linh ¢ling nhur tim

ra loai chét bd sung gitip Gai thign méi trrng nhan giding Ioai durgre lidu quy hiém nay.

Cé¢ loai chéit hitu co 68 Aot strdyng nhidu frong nudi ody mb thire vaL, Sy sinh tnrdng va t sink gla nhidu lodi cdy
trong didu kién in vitro ¢4 th duge cai thign bing mét Iugng nhd cic chit hirr co nay. Nhidu chét hiu co 1a ngudn bd
sung amino acld, peptide, acid béo, carbohydrate, vitamin va chit ting trudng thiec vat khéng thé thidu trong nusi o
nhidu lodi thee vat (Thorpe et &1, 2008). C6 nhidu loai chat hivu oo ahie dich chidt ndm men (yeast extract), dich chiét
mim lba mach (malt extract), cassin hyd‘nllsme, pepton,... Tuy nhign, trong nghién ciru nay, ching 5i si dyng pén
togi chét hiru cor 1a dich chiét chud, dich chiet khaai tiy, nudc dira va to spirulina. - -

Giding nhir cac dich chiét i rhign khac, dich chiét chudi co chiza nhidu hyp chit tao ra thirng hidu qua ddc bigt clia nd
nhur cytokinin. Dich chiét chudi thdng duoc them vao mai teng nudi cay Tan v duge cho la cé vai rd Gy manh su
sinh tnrding (Thorpe ef af,, 2008). Ban canh @, dich chiét khoai tay ciing 12 chét hiru 6o thudng dugc sir dung. Nhidu
nghién ciru cho théy dich chiét khoat tay G bd sung rigrg 18 hodc két hop vol cac thanh phin cla mol tredng nudi
thiing thudmg 120 nén mdt moi tredmg hitu ich cho viéc nudi oy bao phan lia mi, mot $6 logi ngd cée va tan
(Phelaenopsis, Doritaenopsis) (Malnar et af., 2011). Nudc dira 14 dich ngi nhii khéng mau cla tréi dira non (Cocos
Aucifera) chira nhidu logi acid amin, acid hiru oo, acid nucleic, mdt vai logl vitamin, duéng, JUdng ey, hoocion thyc
Vit (auxins va cytokinin), khodng chit va céc hop chit khéng xac dinh khée. Khi duee thém vao méi tnsng chira auxin,
nudc dira ob thd gidp 14 baa thirc val phan chia va téing tnréng nhanh chéng. Nude dira cling thudng duerc sl dung
* trong nudi cdy md cac lodi lan (Molndr et al,, 2011), Ngodi ra, vi tdo cling 1a mét chét hiu duoc si? dung trong nudi chy
m thipc vat. Mét 6 nghign ciru cho nhidu hop chdt cla tio (vi tdo, vi khudin lam, ngoai bdo va né bao) o6 thé tang
crdng hodc thay thé thc ddng clia cic PGRs téng hop treng nudi chy mé & c4c leal thure vat bac cao (Malnér et al,
2011) Téo spirulina (Arthrospira platensis) cling o d3c tish nhwk vay va 13 ngudn nito va vitamin thay thé rét higu qua
glip nang cac ¢hdt ugng.cay giong va gidm chi phi che qué Yrinh vi nhan gidng trén cac abi twomg Musa Paradisiaca
Wiliam cv. silk, Gardania fasminvides Elis va Menthc piperita (George v Ravisshankar,1996).
Bén canh vidc bb sung cdc cht hitu cor vo mai truing nudi ey, vige kidm sodt ndng 39 ethjléne trong binh nudi cdy
ciing 1 vén a2 chn quan tam. Nhidu nghidn ctu da cho thiy sthytene tich 10y nhidu trong blnh nuéi cly g8y Go ché sy
hinh thanh mé se0, ngén can s hinh thanh chd), 1rc ché s tqo 1é va gay ra hién tegng vang [4, rung 13 dnh hudng dén
sy sinh trudng va phét iridn cda thyc vat. S dyng bac nitrat (AGNO3) dé gidm lugng ethylene Hch [Ty 1 bién phap 43
duge 4p dyng nhiéy va thanh cong nhit (Kumar et al., 2009). Tuy rhian, AGNO; vAn chuz dugre 4p dyng trén a6t teong
¢y sam Ngoc Linh. V1 vy, trang nghién civu nay, AgNQs ¢a dugc bé sung vao mé inramng nudi cdy nhim nghién ciru
anh hurdrng cia nd n sy sinh tradmg va phdt tién cda sém Ngo Linh in vitro.

VAT LIEU VA PHUONG PHAP
Ngudn mau

Ngudn mc ban du 1 ;hai s&m Ngoc Linh in vitro ¢ao khodng 2 — 3 cm da én dinh qua nhidu In cdy chuydn hign ¢6 tai
phang Sinh hoc Phan tir va Chon 2o gifng cly trbrig thudc Vidn dghidn ciru Khoa hoe Tay Nguyan.
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Didu kign nudi cdy

Cé4c thi nghiém dugc thue hign dudi didu kign phong ;mb’l ¢6 66 4m 50 - 60%, nhiét df 25 £ 2°C, dudi anh sang deut
hugnh quang, ctrirng & chidu sang khodng 45 pmol m™.s”, Thi gian chiéu sang 16 gidvngay.

Mbi trpdmg nudi cay

M8 trirrng SH (Schenk v Hildebrandt, 1372) bé sung 1,0 mgh N_AAvé 1,0 mg/l than hoat tinh duge sir dung cr_m it qi
4% thi nghiém trang nghién ety nay. Tiy tng thi nghidém ma a6 spirdlin, audce dira, dich chidt khoal tay, dich chidt
chudi va AgNO; duoc bd sung vao mé treémg vei cae ndng do khac nhau, Tao spirulina sir dyng Wrong nghién ciru ta
san pham clia céng ty Earthnse Nutritionals LLC (Hoa Kj), cé dang bdt. Bt tdo dugre hda tan vao nudc thanh dung dich
c6 ndng @6 1 mg/ml Kni sir dung, tisy tng nghiém thirc mé hat lvomg dung dich cha phi hep. Sau 66, 144 ca cac mdi
trwrdng dirge Gy chinh pH vé 5,7 — 5,8 va hap knit trang & 121°C, 1 atm trong 30 phit treér khi nusi cdy.

Chi tigu theo dai va xir iy s6 ligu

Céc chi tigu theo dds gbm s8 lrgng r& (r&/mAu), chidu dai r& (cm), chidu cao cdy (cm), trong lugng teoi clia cay (g),
trong lvgng kho cita cay (g) va ham lrgng chlorophyll (SPAD) cba 1. Ham ligng chiorophyll cla 14 duge do bang may
SPAD-502 {Minolta Ce., Ltd., Osaka, Nhat Ban).

M8l thi nghigm: dugc I3p tai 3 1n, méi nghigm thive ciy 10 binh, m&i bint cy 01 mAu. Cac sé lidu duge thu nhén sau &
tuln nudi cAy. $4 lidu duge xir by va phan tich bing phdn mém SPSS 18.0 theo phép thdr Duncan v&i o = 0,05.

KET QUA VA THAD LUAN
Anh hwong cia djch chiét chudi [én sw sinh trwdng va phét tridn i vitro ciia cay sam Ngec Linh

Bang * cha thiy cac chi i8u danh gia Anh hudng cla dich chiét chudi i&n sy sinh tnrdng va phit tdén in vitro cla cay
sam Ngoe Linh sau 8 tudn nudi ciy. Két qua tét nhét thuge vé cay trén mdi trrdng bd sung 10 ¢/l dich chiét chudi (Hink

. 1A). & mdi trrdng nay, chibu cao cly, trong lugng tuoi va trong lrgng khd clia cAy khdng 6 sur khic bist véi dbi chimg
{khdng bd sung dich chiét chuéi) va mai inrémg bb sung 50 g dich chiét chui, Tuy nhign, sy khéc bigt vé sb lwona 18,
chidu dai rd v& ham legng chiorophyll trong 14 clia cay sa vé&i 86 chirng v3 cdc mai trrong cdn laf rét €6 ¥ nghia vé mét
théing k@ (Bang 1). Diéu ray cho thdy, dich chiét chudi duroc bd sung vio mbt trwsng nudi cdy da gilp cay sém Ngoo
Linh khéng chi phat trién vé chidu cao va kha nang tich ty chét khd ma cdn thuc day sy phét trién cla hé ré, mat digu
Kign cin thiét ds giup cay in vitro sinh trudng t8t. K&t qua tirong t ciing dirge Kaur va Bhutani {2012) ghi nhin tidn a6
wong lan Cymbidium pendulum (Roxb ) Sw. & loal lan ndy, bd sung dich chiét chudi va mi trrding nudi cdy gitp tang ty
18 hinh thanih r8 cing nhus chidu d2i, 49 day va s iong ré. « "

Bing 1. Anh hwing cia dich chiét chusi tn sy sinh trrirng va phét tridn In vitre ¢iia cy sam Ngec Linh

Nangdg dch  SBlong e GhiBu dairé Gk cac cay - Trong uqng wai - Trong legrg knd
chidt chui rdimda = cm SPAD
[] 2,66 2207 2,967 0,532 0,107 18,600
19 6667 3.933* 4,833" .78 0,121 21467
50 4,333" 1.587% 4,733 a:841° 0,038* 16,667
. 100 2,867 1,396™ 3,767 0.225" 0041° 9487°
150 4.000° 0467 3667° 0.215° 0037° 7.567°

*CaG chi céi khae nihau (a, b, © ..} trong céc ot bidu didn sy khéc nhau ¢b § nghta vé1 = 0,05 trang Duncan's test.

Khi ndng 46 dich chiét chudi trong mdi trwéng tang din t& 10— 150 gf, si# sinh tnréng v phat rién cia sam Ngoc Link
in vitro cing gidm dan (Hinh 1A) Brdu nay thé hign qua sy gidm din vé s luong rE, chidqu da 18, chidu cao cay, trong
lrgng tueri va kh cba cly cing nhe ham hegng chlarophyll trong 14 (Bing 1). Cu thé, & nghim thikc b sung 150 g/l
dich chiét chuf, s6 lvgng & gism hon 6 13n, chigu €30 cly gidm 1,3 i4n va bam lwong chidrophyll gidm gan 3 l3a so véi
nghigm thirc bd sung 10 g/l dich chidtchudn Két qua nay chimng td, & ndng G4 cang cao, dich chiét chufii tre ché sy sinh
Irwdng va phét trién m vitro clia sam Ngec Linh. Kaur va Bhutani (2012) efing nhan thay hién trong tuong ty ki ty 1§ 12
sinh cia lan Cymbidium pendutum (Roxb.) Sw. trén mdi inedng chira 75 gll dich chidt chufi giam 3,2 lan. Hign twong
nay ca thé dwec gidi thich 1a do dich chiét chudi cé chiva cytokinin (Thorpe et af., 2008}, Chinh sy hign dign clia
cgmkAtnhig ;r%nq MBI tnrimg da trc ché sy hinh thanh ré. Véi nbng 8 ngay cang ting cua dich chiét chud), sy (e ché nay
cang ign r5.

Nhu vay, 10 g/l 12 néng a6 dich chiét chusi tét nht gitp tang cudng sy sinh truémg va phat tién clia sém Ngoc Linh.
Anh heémg cita dich chiét khoai tay 16n st sinh truéng va phét tridn ja vitro cila cay sam Ngoc Linh
Cac chi tidu dénh gis dnh huding ctia dich chidt khoai tay 1&n sy sinh trudng va phét tiién in vitro cla cly sam Ngoc Linh

duga trinh bay trang Bing 2. Sau 8 luan nudi cy, sam Ngoc Linh trén méi truéng b sung 10 mgf dich chidt khoai tay
sinh tiedng bink thirérng nhu cay nut: cdy trén méi trrdmg khang bd sung dich chiét khoal tay. Diéu nay dugce chirng té
qua sy khic biét khiting ¢4 § nghva thdng ke gilva s8 lwgng o, chibu da: 18, chidu cao cay, trong hrgng tuoi va khé cia
4y ¢Bng nhu ham long chiorophyli trong 1a cia cay thuge hai méi trwdng nay & Bang 2.

8ing 2. Anh hudmg cira dich chidt khoai tay 1an syr sinh trudng v phat tridn In vitro ciia 6y sam Ngoc Linh

~idng B dich ChiBL Torgrn, Y i
2 SETwong T8 Chituddi s Chiucac cdy  Trong Wwong ol Trong lrong kho
. Tl ud jcascdy  Trong luong toT  Treng krang SPAD
3,

0

53 0921 78,600
- 0,563* 0,102 18, “7;
% 0.342° 6,038 5,800
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100 [T o 507 2733 03357 0,637 0.000°
150, £,000¢ 000F 0000 0.000° 0,900% £:000"

“Gac chlr cai khac nhau {a, b, ¢ ) tong cde odt bidu dién sy khic nhau ¢4 § nghfa véi o = 0,05 trong Duncan's lest
Cong v&i sir ting dan cira ndng 4 dich chiét khoai tay trong
méi frrdng nudi cy tir 10 — 150 gl sir sinh trwdng clia sam - P 3
Ngoc Linh cling gifim dén va chét. Hién teong ndy biéu hign ) b -
qua sy vang va héo (a cla 1§ & cdy trén mdi trudng bd . Y
sung 50 g/ dlch chidt khoai tay, s vang Ga cha chdi & cay ¢
trén mdl trdmg bd sung 100 o/l dich chidt khost 1y va sir I s0g1  leegl 1509
chét clia cdy rén mdl tromg bb sung 150 ¢/l dich chist =
Kkhoai tay (Hinh 1B) xdy ra tir tudn the 4 cha qud trinh nudi
cdy. Sw khc bidt gila céic chi tidu & bing 2 cla céc mdi
trodmg tr2n cling cho ching ta thém co s 88 két futin ring
dich chiét khoai 18y & ndng €6 cao (>10 g/l) (rc ché sy sinh
tnrdng va phat trién in vifra cdia sam Ngoc Linh. Hién trgng
pay <Gng x&y ra trong nghién cizu cia Murdad va abng tie
gid (2010) rén lodi lan Phalaenopsis gigantea va dugc gidi
* thich la do tinh bt khoai tay bj thiy phén trong qud trinh hip ™
Kkhir tring &t hep vai dudng sucrose (30 g/l} lam tang ap
subt thdm thdu cla méi buong, tir dé 1am tang tich 1y
carbohydrate, dnh huéing dén s hinh thanh oo quan va can
rd s quang hep cla cdy.
Tém Iai, viéc bd sung dich chiét khoal 18y khang <6 ¥ nghla
cho sy sinh sy sinh wéng va phat trién clia sam Ngoc Lint
nudl ¢y in vitro.
Anh huéng cia Awgc dira lén st sinh triedng va phét
tridn In vitro clia ¢y s&m Ngoc Linh Ed
Sau 8 tuln nuGi cdy, s&m Ngoc Linh sinh tidng va phat
tridn t8t nht trén méi tredng bé sung 5% nudc dira. Két
quéd ndy duge th hién Gua céc chi tizu theo dai Surec trinh
bay trong béng 3. C8y s3m trén mdi trréng bd sung 5%
nude diva b s6 lugng r& (6,333 r&/mAu), chidu dai ré (2,555

m), chidu cao cdy {6,100 cm), trong lygng twoi {0,854 g) va
trong lugng khd {0,116 g) dat cao nhit va khac bt voi aér
<hirng (khdng chiva nuwdc dira) cling nhtr cac nghiém thirc
odn lgi. K&t qua ndy 1 do nudce dira co chira nhigu thanh
phdn nhw acid amin, ecid hiu co, acd nucleic, vitamin,
dubng, dudng rugw, khodng chit va dc bigt 1 nhidu logi  Hinh 1. Anh humg cua dich chiét chudi (A), dich chidt
hoaemon thyec vat (auxin vé cytokinins) (Molndr ef &, 2011).  khoai tly (B), nuée dira {C), tio splruline (D) v4 bec nitrat
Chinh sy két hep cla cdc chét hitu co va hoocmen thyre vit (Ellr:"“ s\ sinh frubng va phit irién cda cay sam Ngoc
03 ting cudng sy phét frién clia 1§ bao va md nud) chy tiy - i viro.

46 giip sém Ngoa Linh sinh trudng t6t trong ditu kén in
v, Day ciing 13 gidl thich clia Bague va ddng tic gid
(2001) trang fighién ciru trdn §ibng fan' Calénthe lai kAi nhan =
thdy niede dira & ndng a5 50 mifl (5%) ting cutng sy sinh
trrdyng & cay con & lodi lan nay,

Bang 3. Anh hudmg elia rurée dira 6n sie sinh trrdng va phit triéin fn vitro elia cdy sam Ngoc Linh

Tilnwocdira  SOlongd  Chidudsird  Chiducaoedy Trong lupngtuei  Trong lugmg khd SPAD
(%) (em) ] @ .

(ré/mAu) tem) (cm;
[N 1,333 4,500°" 0408 0,057 R.567
5 2,558" 8,160 0.854* 0116857 24,100°
10 1,466° 400" 0.555° 0.081° . 16,7007
15 1,387 3,600° 0,552 0.055° 8,500°
20 1.133° 3,267 0£,398° 0,048° 8,400°

*Cdie chir céi khdc nhau (e, b, ¢...) trang cée cét bidu didn sy khac nhau o ¥ ngiia vén & = 6,06 trong Duncan’s tast.
Tuang ty nhu mai g bd sung dich chiél chud), 17 18 nude dira trong mbi trvivng ting dan (5 — 20%) lam gism sy
sinh tnedng va phét tridn cia sam Ngoc Linh. Béing 3 cho thiy sy sut gidm trén it ca céc chl idu cia cy trén moi
trrdrng b sung 20% nwdrc diza S0 ¥&i cly trén mal trdmg bé sung 5% nude dira. Trong dé, sé lugrng ré gism gén 4
1, chidu d3i r& va chidu c20 eay gidm gn 2 n, rong lrong tuol va khd gidm hon 2 13n, ham lugng chiorophyil giim 3
1An. Hinh théi cay & cac méi tnréng trén cling l}] anh hudng, 14 bi vang hon 172 4, cay nhd va yéu-{Hnh 1C). Diéu ndy
cho thdy, cay sam Ngga Linh trén méi tnréing bd sung nudc dira voi ndng 4@ iom hon 5% bj tc ché sinh tnrémg. Két qua
nay ph hop v&! nghién cbu cha Baque va ddng tac gid (2001), trong 46 nwdrc dira & ndng d& 100 ml/l (10%) km gidm
sy sinh tredmg, énh hudmg dén cic dic difm hinh thi cing nhur tac ra c4c cay di dang & loai lan Calanthe lai.
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Céc két qué trén dua 8én kit luain, cay s3m Ngoc Linh sinh tnedng va phat tign in vitro 13t niét trén m3i treéng b sung
5% nudc dira.

Anh hudng clia tao spirutina 16n sy sinh trudng va phat ridn in vitre slia ¢4y sam Ngoc Linh

Téo spirulina (Arthrospira platensis) cb chira ham |wong len cac acid amin, carbohydrate, vitamin, khoding chit, acid béo
@3c biét 12 y-Linolenic Acid ciing riu csc hoat chét sinh hoc khac (Vonshak, 2002). Chinh vi @idu ndy ma spiruline khéng
chi dugc si dung lam thire phgm b sung cho ngudi, ding vit ma cén duge sir dung trong nhisu nghign ctru nhim céi
thin moi trwedng nusi chy md t& bio thiee vaL Mot trong cac nghién clu 6 1 nghisn ciu cla George véa Ravisshankar
(1996) trén cae ddi trong Musa Paradisiaca William cv. silk, Gardenia jasminoides Ellis va Menthe piperita véi két qua
thu dugc cho thiy spirulina i ngudn nite va vitamin thay thé rat hidu qua gitip ndng cao chét hegng cly gibng va giam
chi phi cho qué trinh vi nhan gidng & cdc laai ¢y nay. Trong thi nghiém ndy, dnh hurdng cla spinilina d8i véi sy sinh
triréng va phét tridn clia cay sam Ngoc Linh in vitro ciing dugc nghién ciru. Sau 8 tulin nudi cdy, két qua cho thdy sam
Ngge Linh sih treéng va phat trién 15t nht trdn m6i tredng bé sung 5 mg/l o spirulina, Didu nay dugc thd hign trén
BAng 4 veri cac chl tidgu vé 58 wegrng 18, chidu dai r€, chidu cao cdy, trong legng tuoi va khd ola cly cing nhw ham
lrgng chlorophyll trong 14 deu dat mic cao nhat. Cac o tiéu ndy o6 sy khac biét voi dbi chimg (khong b sung
spirulina) va cac nghiém thire cdn lai. Ngoai ra, cay sam Ngoc Linh thuge nghigm thirc nay to, khde va khong cb hign
tugng bal thurrng v& hinh thai (Hinh 1D). Két qua nay phd hyp véi nghién clu cha George v Ravisshankar (1996) 44
néu & trén. -

Bang 4. Anh huémg cia tao spirulina lén sy sinh tredmg va phét trién in vitro clia oy s8m Noge Linh

Nbng d9 tao Sblugngrd  Chidudard® Chiducancly Tronglrongtror  Trong lugng kho SPAD
Spirulina (mgf) (r&imao) {om) {om) {g} s

0 3,000° 1383 5,367" 0.455° 0,057 32,567°

5 6.667" 1779° 6533" 1,088° 0,152* 33.300"

10 .. 4333 1,393" 5400° 0,704° 0,073 36,533"

5. 3,333 1213, 4,667 0,455 0,052 25,787

20 3,332 1.2268" 4,167° 0,403° 0.05¢° 24,700°

*C4¢ chiF ¢ khéc nhau {a, b, c ..) trong céc ot bréu difn sy khac nhau ¢b ¥ nghfa véi « = 0,05 trang Duncan's test.

Sir sinh frudng vé phit tridn clia s&m Ngec Linh gidm khi ndng @4 spirulina trong méi trwng nud! cdy ting tlr 5 — 20
mgh. Bidu nay 6 thd nhan thdy qua sy sut gidm clia 14t ¢& cac chl tiéu ctia ¢y dwec nudi cdy tran cac mai insing bd
sung 10, 15 va 20 mg/l spirulina so vé&i cdy trén mdi trweng bd sung 5% spiruling (Bang 4). Sur khac bidt khéng c6 ¥
ngrﬁa ihéing k& clla cac chi tidu & cay trén cic mdi trerng b sung tir 10 — 20 g/ tao spirulina cho thdy tao spirulina &
néng 49 nay khdng e ché ma chi kim ham st sinh trwéng va phét tnén ciia cay, Cay van ©o sinh tnrdng binh thurng
vaé khang o6 bidn dj v& hink thaf (Hink 1D) nhung sy phat tidn cla 18, sy tlch iy chdt khd va khd nang quang hep déu
gidm.

Nhw vay, b8 sung tdo spindlina & ndng 0o 5}119/1 gitp tang cudng kha nang sinh trieéng va phét tridn cla sam Ngoc Linh
Fi vitro.

Anh huéng cha bac nitrat (AgNOs) Ién s sinh tréng va phat trién in vitro ciia cay sam Ngoc Link

Sau 8 tudn nudl cdy, két qud chdidy, cay sam Ngoc Linh nudi cdy trén mei trirdrmg cb va khang ¢b bd sung AgNOs déu
raré. Tuy nhién, xétv8 s0 lrgng va chidu dai 8 trung hinh, nghidm thivc bd sung 2 mg/l AgNOa 13 nghigm thirc 161 nhit
véri 58 liegng r8 trung binh dat 7,667 r&/m&u va chidu dai rd trung binh I 2,138 cm (Bang 5). C4c gid trj nay cac hon so
V&) cac gid ir] & nghidm thire khéng bd sung AgNOs 7 - & thn. Bidu nay cho thiy AgNQO; b8 sung vao mai triedng nudi
cly d3 (rc ché hoat 33ng cla ethylens qua d6 thic Gy sy hinh thanh va phat tridn cia r& s8m Ngec Linh. Kat qua
teng ty cOng dugc Ma va dbng tac gid (1998) ghi nhan trén déi tegng tho Royal Gala (Malus domestica Borkh.) v&i
mdi brrng bd sung tir 0,5 G&n 1,7 mgAl AGNO; kich thich tao & som, tang s6 lwong va chibu dai &, va dugc tic gid gidi
thich 1a do ion Ag” gidm kha néng bam vao ethylene clia cac thy quan,

Bing 5. Anh hudng eda AgNO; Ién sy sinh truémg vA phét tridn Jn vitro cia cay s4m Ngac Linh

Ndrg g AGNO;  Sélugngrd  Chidudaird  Chidu cao ca Trong lugng twed  Trpng fegng khd
mgi) (r&imiu) em R i b SPAD
[ 1667 < 0595 46337 0,369 0,041° 11,083°
1 3,667° 1308° 4,832 0,485° 0,074° 18,767°
2 7,667 2138 5,000 0672 0,104° 24,500
-4 4,333 1.396° 3.200° 0,454 0,057 18,433°
8 2,000° 0.781° 2,867 0,427 0,048° 12,533°
12 1,333° 0.469° 2.267¢ 0.360° 0,038° 11,367°

“Cée chD cai khdc ohau (a, b, ¢...) trong e oot bidu dién sy khac nhau o6 § nghia Vi & = 0,05 trong Duncan's test

Sy phat tridn t6t ctia bo 1 ciing g3p phdn gidp cay sinh trisdng vA phat ridn t6t han, tang kha naing tich iy cac chat khd
va mudi khaing. &_)léu ndy duge chimg minh qua hai chi idu v4 trong lugng twai va trong kegig khé cia oy (Béng 5).
Néng a0 AQNO; tir 4 mgil trc ché sy hinh thanh va tang tneérng ré. Dieu nay d& nhan thdy qua sbg ligu vé s8 lirgng, chidu
dai ré va chidu cao cay trung binh gidm din 1 nghiém thive b sung 2 mgl AgNO; xudng nghiém thizc bé sung 12 mgh
:’g(;t‘? réavaangh?gh :1:: mngénéy “%ﬂng guqc;e!roga vé& 88ng tac gia (2011) oh&n thiy tian cly Gentiana lutea khi 86

; i giam trén méi tredng bd sung 3 mgi Ag . Tiy NOs 1
thich hop nhat cho si hink thanh va tang Mnggré sam r?lgoc Lglirlm zN\Z:a,TU 02y cb 08 by, @zmalho
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Vi hal chi idu hdy, nghiém thire bA sung 2 mg/l AGNO; dgt cao nhat v rong Iugng ke va khé trung binh cla cay 13n
m-| lugng.chlemphyll—tm g-la-eua—eay-a-ngm HhreTey-cao: -hryn—carngm?m
thirc cén lai (Bang 4, Hinh 1E). Qua déy, cé thé khdng dinh vigc bo sung AGNO: véi néng 40 2 mgil giip cay sam Ngot
Linh sinh tedng va phat trién 18t hon so véi vi¢e khdng bb sung AGNG;. Nguyen Thi Kim Yén va déing tac gid (2012)
ciing nhan dugre két qua rong by trén ¢y hoa dong tidn (Gerbera jamesani) v néng 6 AgNOs b sung 14 8 mgf.

KET LUAN -

Thanh phén va ty le cifa cic hqp chét trong mi logi chit hiru oo 12 khéc nhau aén sy thc ing cla chung I&n sy sinh
trudng va phdt irién ciia cay in vitro 13 khac nhau, Nghién efu trén cho thdy dich chiét chug | & rmng 4a% 10 g/, tio
spirulina & ndng &6 5 mg/l va nurdc dira & 17 18 5% tang cuing sy sinh  tnréng va phat tnén In vitra clra sam Ngoc Linh,
n|ch chidt khoal my (rc ché khé nding sinh trpdng clia sam Ngoe Linh ia vitro. Ridng AgNOg ciing & thé hign 6t duge
vaitrd g"ung vige rc ché ethylene, tir 46 tiing kha néing sinh trsdmg va phat tridn in vitro ciia cay sam Ngoc Linh & ndng
&0 2 my

LA ¢atn om

Nhém tde g1d xir chin thanh gii 161 cdm on dién quy Phdt trién Khoa hoe v Céng nghé Quéc gia (Nafosted) va Vign Hin Iim Khoa
hpe vir Cong nghé Vit Nam di h3 tre kinh phi cho ching tdi thire hign ngh:cn cihi ndy.
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INFLUENCE OF ORGANIG EXTRACTS AND SILVER NITRATE ON
THE GROWTH AND DEVELOPMENT OF PANAX VIETNAMENSIS HA ET
GRUSHV. CULTURED /N VITRO

Nguyen Viet Cuong, Ho Thanh Tam, Nguyen Ba Nam, Ha Thi My Ngan, Le Kim Cueng, Nguyen Phuc Huy, Duong
Tan Nhut*

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Techrofogy P
SUMMARY

In vitro Panas viemamensis shoots With 2 = 3 om in high were cultured en Schenk and Hildebrandt medium supplemented with 1
mg/l NAA; 1 g/l actve charcoal, and various levels of spirulina microalgae (0, 5, 10, 15, 20 mg/l); cocenut water (0, 5, 10, 15, 20%,
* viv); potato extract {0, 10, 50, 100, 150 g/l); banana extract 0, 10, 50, 100, 150 g/l) or AgNG,(0, 1,2, 4, 8, 12 mg/l) ). All of the
cultures were maintained 2¢ 50 — 60% humidity, 25 + 2°C under a 16h/8h (light/dark) photopeniod with Hight intensity of 40 ~ 45
umolm¥s™ provided by ceal white fluordscent tubes. After 8 weeks of culture, media with 5 mg/l sprrulina microalgae showed to be
the best medium for oot formation sod phojosynthesis capacity of Panax vietmamensis, Shonts also grew well on media
suppleraenicd with 10 ¢/t benana extract, 5% coconut water or 2 mg/l AgNO;. On the medie with 10 971 px

shoots growth were normal. But, an merease in the cancentration of potato extract proved ineffective 1n promoting the growth and
development of Ngos Lioh ginseag and induced oscrosis.

Keywords- development, growth, organic extracts, Pan:xx Vietrnamensis Ha et Grushv , silver nitrate {(AgNOy)
*Author for comespondence; Tel. +84-63-3631056, Fax: +84-63-3631028, E-mait: duongtannbut@gmail.com
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