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Abstract:

]"his study evaluated the influence of
substrate, nutritional regime, and ecological
conditions on the growth, adaptation, and saponin
accumulation of tissue-cultured Ngoc Linh ginseng
(Panax vietnamensis Ha et Grushv) grown in Tra
Linh, Da Nang City. The results showed that, among
the 12 substrates initially tested, only 5 treatments
(NT4, NT7, NT9, NT10, and NT12) were suitable for
plant growth in the nursery stage. These treatments
were further monitored at 1, 2, and 3 years of age
under greenhouse conditions. Stem height and
canopy diameter increased progressively with
age. At 1 year of age, growth differences between
substrates were not yet apparent. However, from
2 - 3 years of age, plants grew more vigorously in
nutrient-rich substrates, especially the humus: dried
cow manure.: coconut fiber and humus: dried cow
manure: Pindstrup substrate combinations (NT10
and NT12). This indicates a significant increase in
nutrient requirements from the second year onwards.
NT10 is suitable for the nursery stage, while NT12
is suitable for the plantation stage for trees 2-3
years old and older. Regarding nutrient regime, the
N:P:0s: K:0 ratio of 3:1:1 yielded the best results
for one-year-old plants, while the 4:1:3 ratio was
more suitable for plants two years old and older.
At the 4:1:3 ratio, the plants showed strong growth
in stems, leaves, canopy, number of compound
leaves, and good root and tuber development.
Notably, five-year-old plants achieved an average
rhizome weight of 77.5 g. Evaluation of ecological
conditions showed that the greenhouse model had
the highest survival rate (79.8%) and recorded the
most flowering plants. Analysis of saponin content
showed that the total content of G-Rgl, M-R2, and
G-Rb1 gradually increased with the age of the
plant, with 4 - Syear old ginseng samples reaching
levels close to those of natural Ngoc Linh ginseng,
confirming the potential for application of the
cultivation model in Tra Linh commune, Da Nang

city.

Keywords: Cultivation conditions, Substrate;
Tra Linh commune; Saponin; Ngoc Linh ginseng.
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1. Pit van dé

Trong qué trinh nghién ctru vé diéu kién nudi
trong cdy sam Ngoc Linh (Panax vietnamensis Ha
et Grushv) duéi diéu kién nha kinh (Greenhouse) va
tu nhién (ngoai rimg /trong trong vudn c6 mai che),
céc phat hién chinh, yéu t6 ky thuat quan trong, so
sanh nha kinh véi tu nhién, tmg dung mo nudi cay va
nhitng khoang trong nghién ctru can wu tién. Nhing
phat hién then chot v& sdm Ngoc Linh (Panax
vietnamensis Ha et Grushv) la mot loai sam dac hiru
cua Viét Nam thudc chi nhan sam (Panax L.), con
c6 cac tén goi khac 1a sdm Viét Nam, sam khu 5
(K5), sam tric (sdm ddt trac, tric tiét sim), ci ngai
rom con, hay cay thudc gidu. Sam Ngoc Linh 1a loai
dac biét, co gia tri vé khoa hoc va kinh té, véi thanh
phan Saponin, ham lugng cac Amino Acid, céc chét
khoang vi lugng trong cu, 14 va r& hon nhiéu loai
sam khac. Ngoai tac dung dugc 1y, sam Ngoc Linh
con gitip chong cing thang, trim cam, oxy hoa...
(Ha,T.D.;Grushvitsky 1.V.,1985). Do ving phan b
han ché va viéc khai thac qua muc, sdm Ngoc Linh
tré' nén khan hiém trong tu nhién va dugc dua vao
Danh luc d6 cua IUCN (2003), cling nhu danh sach
cac loai han ché khai thac va su dung vi myc dich
thuong mai (N guyén,T.,2006). Trudc nguy co tuyét
ching cua giong sdm quy, Chinh phu Viét Nam da
quyét dinh thanh Iap ving cdm qudc gia & khu vuc
c6 sam moc tap trung tai hai tinh Kon Tum va Quéang
Nam (trudc sap nhap), dong thoi xép sam Ngoc Linh
vao danh sach cac loai cay cAm khai thac, mua ban
bat hop phap.

Dé bao vé cdy thudc nay cung mot sé cay duoc
lidu khac, mot s6 dia phuong da trién khai di thuc
cay sam Ngoc Linh vé trong tai dia phuong. Lam
bong 1a mot trong nhiing tinh dau tién di thuc cay
sam Ngoc Linh vé trong tai Tra Linh, Thanh phd Da
Nang. Tinh cling da timg budc ap dung thanh cong
tién bo khoa hoc va ky thuat vao lam chu cong nghé
nhan gidng, vom tao va trong sim khong bi 18 thudc
boi thién nhién ciing nhu cac yéu tb vé thd nhudng.
Day la tin hiéu kha quan ddi véi cac tinh, thanh khac
dang c6 y dinh phat trién loai cdy dwoc lidu quy
nay ¢ dia phuong. Viéc tao cay con trong phong thi
nghiém (TN) c6 cu gop phan ting sirc song cua cay,
nang cao ty 1& sdng sot clia cay khi dua ra vueon wom
12 mot trong nhitng budc di méi, gop phan bao ton
va phat trlén loai duoc lidu quy nay. Nghién ctru diéu
kién nuéi trong cay sim Ngoc Linh trong phong TN
& diéu kién nha kinh va ty nhién tai tinh Lam Dong
la mot trong nhitng nhiém vy mang tinh cap thiét
nhim danh gia kha ning nhan rong loai sdim quy
hiém nay trén dia ban Tra Linh, Thanh phd Da Néng.

2. Tong quan nghién ciru

Panax vietnamensis (sam Ngoc Linh) la loai dac
httu Trung - Nam Vi¢t Nam (vung nti Ngoc Linh,
Kon Tum, Quang Nam - trudc sap nhdp...), ndi bt
vi ham lugng Saponin dac trung (Dammarane-type)
cao. Nghién curu vé hé sinh thai, hoa dugc va sinh
hoc da ting 1én nhung so v6i P. ginseng van con it
va phan tan (Duong,T.N.,2014).

2.1. Tong quan cdc hwong nghién ciru chinh
lién quan dén nuoi trong

Nudi cdy mé/vi sinh (In Vitro, vi nhan gibng,
Hairy Root, Somatic Embryo): Nhiéu nghién ctru
tap trung trén t&i wu modi trudng nudi (MS/SH,
Hormon sinh truong, n6ng dd Sucrose), diéu kién
anh sang va nhi¢t d¢ cho giai doan In Vitro, ciing
nhu san Xuét Saponin trong mo/doc 1ap ré. Pay la
nguon cung giong sach, dong thoi nghién ctu cho
thdy kha ning san xuét Saponin bang ré chuyén gen/
hairy root (Bruszt G.;Ammour T.;Claussen J.;Ofir
Z.;Saxena N.C.;Turner S.,2003).

Thir nghiém trdng ngoai tw nhién/nha kinh: Danh
gia gia thé, mat do tréng, liéu luwong phan bon, mua
vy, che ning/gian mai (Shade House) va ty 1¢ song -
nhiéu nghién ctru thyc nghiém dia phuong (Kon Tum
- trude sap nhap, Lam Pong) (Duong, T.N.,2011).

2.2. Phdt hién cu thé - diéu ki¢n nha kinh/gian
mdi che

Ti 1¢ séng cao ¢ nha kinh/gian mai che: Nhiéu
thu nghlem cho thay, cay dugc nhan giéng tir mo
khi trong dudi gian mai che/nha kinh c6 ty 1¢ séng
cao (vi du bao cédo ty 1¢ ~79,8% trong mdt nghién
ctru thtr nghiém) va c6 cay cho hoa sau vai nam
(Duong,T.N.,2014).

Gi4 thé thich hop: Hon hop dit mun: phan bo
kho: xo dua ty 1€ gan 1:1:1 dugc ghi nhén giip cay
thich nghi va sinh truong t6t (nguon glong tor nudi
cay mo). (Pang, N.P,; Nguyep N.C.; Nguyén, M.D;
Tran, T.V.C,; L¢, T.T.; Nguyén, M.C., 2002).

Che bong/cudong do anh sang: Trong diéu kién
phong TN, t6i wu anh sang thép duoc khuyén nghi
(vidy 20 pmol'm™:s" cho nuodi cdy), ngoai nha kinh
can che bui/che ning dé dat bong ram glong moi
truong rimg dudi tan (Ding, N.P.; Nguyén, N.C.;
Nguyén, M.B.; Tran, T.V.C.; Le, TT. Nguyén,
M.C.,, 2002).

Nhiét do/am do: Giai doan phong TN c6 thé t6i
uu 6 chu ky ngay — dém ~23 °C — 15 °C; trong nha
kinh can duy tri nhiét do tuong tu va do am cao,
tranh dao dong cuc doan — md ta nay ap dung cho
giai doan ban dau va Acclimatization (Pang, N.P;
Nguyén, N.C.; Nguyén, M.B.; Tran, T.V.C.; Lé,
T.T.; Nguyén, M.C., 2002).
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2.3. Phdt hién cu thé - diéu kién tw nhién/trong
ngoai vwon (dwdi tdan rirng hodc trong nhén tao)

D9 cao va vi khi hadu: Sam Ngoc Linh song &
vung cao, khi hau mat &m - khi trong nhan tao, chon
vung c6 do cao, che tdn d€ mo phong vi khi hau ring
(mat, am) gitp tdng ty 1¢ song va tich liiy Saponin
(Nhi€u cong trinh dia phuong da thir nghiém ¢ Kon
Tum, Lam Dong) (B Y t€ ,2020).

Mat do trf)ng va phén bon: Thi nghiém cho thay,
mét do va lidu phan bon anh hudng t6i sinh trudng,
ning suat c4 thé - can toi uu theo didu kién dia phuong;
khong nén bén qua lidu lam giam sirc khoe ré va thay
d6i tich lity chét thir cap (Bui, T.V.;Tran,C.L.,2011).

Thoi vu va chdm séc: Gieo/ha, che phu, lam
ludng, xtt Iy ndm bénh nén dat déu anh hudng -
nhjéu nghién ctru k¥ thudt nho 1¢ da thir nghiém céc
bicn nay va bao céo két qué cuc bd.

3. Nguyén vit liéu va phuwong phap nghién ctiru

3.1. Nguyén vit li¢u

Cay sam Ngoc Linh 1, 2 va 3 nam tudi dugc vom
trong trén cac gia thé dét sach Pinstrup c6 nguon
g0c nuodi cay phong TN (co 1 - 3 14, than cu c6 hinh
chop véi chdi chinh va_cac mit ngu xung quanh
hodac than cu c6 nhleu chdi va mét ngu, c6 1é to dai 1
-2 cm) (BO Y té,2020), (Attele A.S.;Wu J.A.;Yuan
C.S.,1999).

3.2. Phuwong phdp nghién ciru
K§ thuat nhan giéng va chuyén giao gidng:

Uu tién nhan glong In Vitro: Do toc d6 nhan gidng
nhanh, nguon giong sach bénh va dé thich nghl khi
Acchmatlzatlon trong nha kinh trudce khi ra rudng;
nhleu nghién ctru toi vu Hormon (Auxin, Cytokinin)
dé kich thich r& (Duong, T.N.,2011).

Chuyén ghép/Acclimatization: Cay con phong
TN can thoi gian thich nghi trén gia thé giau mun
va che bong, thuong thuc hién trong nha kinh/gian
mai che trude khi ra ngoai. Gia th¢ nhu hon hop
mun: phan bo: xo dira 14 Tya chon phd bién trong thir
nghi¢m (Nguyen,T.H. Phuong,T T.,2019).

Anh,hu(”)rng clia cac loai gia thé nudi cdy khac
nhau dén su sinh trudéng cuia cdy sam trong phong
TN ¢ dicu kién cua nha kinh:

Cay sam phong TN (1 ndm tudi) khoe manh, sinh
truong va phat trien tot dugce chuyén ra thich nghi ¢
diéu kién vuon vom trén gia thé dat sach Pindstrup
khoéng 1 théng. Sau do, nhitng cay nay dugc chuyén
ra cac chau gom (duong kinh miéng 20 cm, duong
kinh day 12 cm, chiéu cao 20 cm) v&i cac 10a1 gia
thé khac nhau (dat sach Pindstrup; dat mun nti khu
vuc ho Tuyen Lam, Tra Linh, Thanh phd Pa Néng;
xo dua da xu ly chit Tannin; phan bo kho hoai muc;
ba tréng nAm cia nAm méo va vo trdu hun) du’oc
thiét ké thi nghiém (bang 1). Céc chi tiéu ve ty 18
song sot (%), chiéu cao cay (cm), duong kinh tan
la (cm), kha nang sinh truédng dugc ghi nhan sau 6
thang nuoi trong.

Bang 1. Thiét ké thi nghiém anh hudng cuia cac loai gia thé khac nhau dén sy thich nghi va sinh truong ciia
cay sam Ngoc Linh nuéi cay ¢ phong TN dat tai vuon uwom.

Nghi¢m thire Loai gi4 thé Ty 18
(NT)

1 bat mun nui 100%
2 Gi4 thé dat sach Pindstrup* 100%
3 Gia thé xo dira** 100%
4 Dét mun nui:gia thé Pindstrup 1:1
5 Dat mun nui:xo dira 1:1
6 Dat mun nui:gia thé Pindstrup xo dira 1:1:1
7 D4t mun nui:gia thé Pindstrup 1:2
8 Dét mun nai:xo dia 1:2
9 Dat mun nui:gia thé Pindstrup:xo dira 2:1:1
10 Dat mun ndi:phan bo kho:xo dira 1:1:1 1:1:1
11 P4t mun nui:phan bo kho: ba dua 1:1:1
12 Dit min ndi:phan bo kho:gia thé Pindstrup 1:1:1
13 Dat miin nti:phan bo kho:vo trau hun 1:1:1
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(*): gid thé dat sach (Pindstrup): N 0,33%, P205
0,06%, K20 0,12%, mun va htm co >90%, pH 6,0-
6,5, EC 1,2-1,8 mS/cm, do am 50+5%, mau ndu
sam; (**) gid thé xo dira: EC<0,5 ms/cm; pH 5,8-
7,0; do am <40%, tanin va lignin <10%.

Anh huong cua ché do dinh dudng khac nhau dén
su sinh truong cua cdy sdm phong TN & diéu kién
nha kinh:

Céc ty 1€ phan bon (N:P205: K20) 10:4:1; 3:1:1;
4:1:3 duogc ap dung cho cay sdm nudi cly phong ™
& giai doan vuon wom va vuon trong:

(i) Giai doan vuon wom: Chu ky bon phan
duoc thyc hién 1 thang/lan VOi lleu lwong 5g/gbe,
bon phan quanh goc vao budi chiéu (sau 15 gid).
Céc loai phan bon sir dung la Urea Phit My (>46,3%
N, <1% Biurét, d6 am <0,4%, hat mau trang), DAP
Philipin (18% N, 46% P205) va Kali Sulphate Phu
My (50% K20 va 18% S). Theo doi ty 1€ song cua
cdy (%), hinh thai vé than, 14 clia cdy con sau 6
thang nuoi trong;

(ii)) Giai doan vuon trong Chu ky bon phan
duogc thuc hién 1 thang/lan VOi heu luwong 20g/goc,
bon phan quanh gbc vao budi chiéu (sau 15 glo)
Theo doi ty 1¢ song, hinh thai va sy phat trién cua
than, 14, cu, ré sau 6 thang nudi trong.

Danh gia kha nang thich nghi va sinh truéng cua
cay sam phong TN ¢ céc dicu kién nudi trong khac
nhau:

Trong subt qua trinh thyc hién nghién clru, cic
yéu t6 sinh thai ciia moi truong nhu nhiét 6, do am,
anh sang, tho nhuong cua vung nui Ngoc Linh dugc
khao sat dé xay dung tiéu vung sinh thai ¢6 yeu t6
sinh thai tuong dbi phu hop nham danh gia kha nang
ra hoa cua cdy sam trong diéu kién tai Da Lat. Trén
co SO tong hop cac két qua nghlen ctru vé yéu t6 sinh
thai moi truong tai viung nii Ngoc Linh, 4 vi tri c6
diéu kién twong 601 phu hop da duoc di€u tra, khao
sat va lya chon dé xay dung cac diéu kién tai Tra
Linh, Thanh phé Pa Nang va vung phu can bao gém
2 diéu kién nha kinh (35 Tran Hu:ng Pao, phuong
10, Tra Linh, Thanh phé Da Nang va Tra L1nh Lac
Duong) 1 nha mai che kién c0 tai khu vuc ho Tuyen
Lam; 1 diéu kién trong ngoai troi tai hd Tuyén Lam,
cu thé nhu sau: Nha kinh tai Tra Linh, Thanh phé Ba
Nang: khu vuc c6 nhiéu tan ciy che mat (dién tich 50
m2), thiét k& nha kinh theo huéng Dong Tay; nhiét
d6 binh quan ngay dém dao dong tir 14°C dén 26°C,
cuong do anh sang trung binh (ban ngay) 3.200 -
4.000 lux; so gi(‘)r nang trung binh thang trong nam
186 gio; do am trung binh 78%. Day la nha kinh
hién dai, c6 hé thdng tudi dugc thiét ké theo cong
nghe phun suong tu dong, diéu chinh tuy theo thoi
tiét; hé thong mang che sang bing ludi den. Xung
quanh nha kinh phan tlep giap mat dat dugc phu bat
Nilon dé han ché c6 va con trang trong dat. Cay sam
Ngoc Linh phong TN duoc bo tri trong trong cac

chau 16n nho tuy vao do tudi cia cay. Nha kinh tai
Tra Linh, Lac Duong: khu vuc giap véi ring phong
ho, thiét ke nha kinh theo huéng dong tay (tranh
nang tryc tiép budi chleu) nhi¢t d§ binh quan ngay
dém dao dong tir 12 dén 26°C; sd glo nang trung
binh thang trong nam 189 gio; do am trung binh

67%. Nha mai che kién cb tai khu vuc hd Tuyén
Lam: khu vyc c6 rung va gan hd nude (dién tich
100 m2), thiét ké nha theo huong Péng Bic - Tay
Nam; nhiét do trung binh ngay dém dao dong tir 10
dén 22°C; so gi¢ nang trung binh thang trong ndm
123 gid; d6 am trung binh 80% (o ngoai troi) va 80
- 85% (6 dudi tan rimg). Nha mai che duogc thiét ké
v6i khung g6, mai che bang tranh, xung quanh bao
boi 16p ludi den, hé thong tudi phun suong tu dong.
Khu vue ngoai troi hd Tuyén Lam: khu vuc rung ho
Tuyén Lam (dién tich 200 rn2) dugc rao chan luéi
xung quanh tranh dong vat gdy hai cay. Khu vuc
duoc bo tri ¢ vi tri ¢6 do che phu rung trén 80%,
gan hd nudc de cht dong vé nudc tudi cho cay. Tai
mb hinh, dat trong (0,5% N, 0,3% K20, 293,1 mg/
kg P205, 12,6% chét hiru co, pH 6,1, dat th1t nhe)
dugc 1én ludng bang phang, hoi xudi dé c6 thé thoat
nudce tot khi mia mua dén. Mat ludng rong 40 cm,
cao 20 - 30 cm, chiéu dai ludng 10 m.

Kha nang tich lity Saponin:

Kha nang tich 1y cac Saponin chinh (M -R2,Rbl
va Rgl) ctia sam Ngoc Linh c6 nguon goc nudi cay
phong TN ¢ céc do tudi khac nhau (2, 3, 4 va 5 ndm
tudi) duge ‘phan tich tai Trung tdm Sdm va duoc liéu
Thanh phé H6 Chi Minh theo phu’ong phép dinh
luong G-Rb1, G-Rgl va M-R2 trong sam Vi¢t Nam
bang ky thuat sdc ky long hiéu ning cao (HPLC)
cia Bui Thé Vinh, Tran Cong Luén (Le T.H.&a.p
2015) So sanh va danh g1a ham 1uong Saponin
cua cdy sam Ngoc Linh nu6i cay mo trong tai Lam
Dong voi cac ket qua hién ¢ ve sdm Ngoc Linh da
cong bd trudce day.

Xt 1y s6 liéu:

Phuong phép b tri thi nghiém dong rudng theo
kh01 ngau nhién hoan chinh (RCBD); thi nghi¢m
nhic lai 3 1an cho mdi nghiém thirc, m01 0 nghlem
thirc 5 m2 vé6i 45 ciy/nghi¢m thirc. Sé liéu dugc xt

ly bang phan mém Microsoft Ecel 2018 va ANOVA
v6&i muc y nghia 5%.

4. Két qua va thao luin

4.1. Anh huéng ciia gid thé dén sinh truong cdy
sdm Ngoc Linh nguéon goc nudi cdy mé trong diéu
kién nha kinh

Sau 3 thang nudi tréng tai vuon wom, trong 12
nghiém thuc gia thé khao nghlem chicé 5 nghlem
thue (NT4 NT7,NT9,NT10 va NT12) cho cay sinh
trudng va phat tr1en t6t. Do do, 5 nghi¢m thirc nay
duoc Iwa chon dé tlep tuc theo doi trong 6 thang doi
v6i cay 1, 2 va 3 nam tudi (Bang 2).
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Bang 2. Anh huong cua cac loai gia thé nuoi cay khac nhau 1én sy

sinh truong cua cdy sim phong TN & diéu kién nha kinh

Tudi cAy Nghiém thirc Chiéu cao than (cm) | Pwong kinh tin I4 (cm)

1 tudi NT4 4,58 4,58
NT7 4,69 6,63
NT9 5,05 4,62
NTI0 4,30 4,53
NTI2 4,52 5,72

2 tudi NT4 9,01 8,12
NT7 9,24 7,70
NT9 9,12 8,50
NTI0 8,67 9,12
NTI12 8,92 9,06

3 tubi NT4 10,19 8,56
NT7 12,56 11,70
NT9 12,30 10,57
NTI10 13,58 12,65
NTI2 13,75 11,94

Két qua Bang 2 cho thay, chidu cao than va duong
kinh tan la tang dan theo ndm tudi. O giai doan 1
nam tudi, su khac biét vé& cac chi tiéu sinh truong
gilia cac gia thé‘kh(")ng rd rét. Tuy nhién, tor giai
doan 2 - 3 nam tudi, cay sinh truéng manh hon ¢ cac
gia thé giau mun hitu co, dac biét la cac tb hop dét
mun: phan bo kho: xo dira va dat mun: phan bo kho:
gi4 thé Pindstrup. Didu nay cho thiy, nhu cau dinh
dudng cua cay sam Ngoc Linh tang rd rét tir ndm tha
hai tré di. Trong s6 cac nghiém thirc khao nghiém,
NT10 phu hop cho giai doan vuon wom, trong khi
NT12 thich hop cho giai doan vuon trong ddi voi
cdy tir 2 - 3 nam tudi trd 1én tai Tra Linh, Thanh phd
Pa Nang.

4.2. Anh hwéng ciia ché dp dinh dwing dén sinh
truong cua cdy sim Ngoc Linh trong diéu kién nha
kinh

Sau 6 thang theo doi, ¢ giai doan vuon wom (cdy
1 ndm tudi), nghiém thirc bon phén da lugng voi ty
16 N:P»0s: K20 = 3:1:1 cho két qua sinh truong t6t
nhit (Bang 3, hinh 1A). O giai doan vudn trong, ciy
2 - 3 nam tudi sinh truong vuot troi & nghiém thirc
cotylé4:1:3sovoityle 3:1:1. (3 nghiém thtc 4:1:3,
cay phat trién manh vé chiéu cao, tan 14, s6 la kép,
than cdy ctng cap, hé ré phat trién t6t va duong kinh
cu tang ro rét, trinh bay trong Bang 3.

Bang 3. Anh hudng ciia phan bon da luong (N: P205: K20) dén su phat trién
ctia sém Ngoc Linh phong TN giai doan vuon wom (1 ndm tudi)

va giai doan vuon trong (cdy 2, 3, 4 va 5 nam tudi).

Tubi cdy | Nghiém thirc | Chiéu cao | SO 14 kép/ciy | Pwong Kkinh tan 14 | Khéi lwong than ré
than (cm) (cm) (2)
1 tudi 10:4:1 4,01 1,0 4,06
4:1:3 4,01 1,0 4,58 -
3:1:1 4,69 1,0 5,63 -
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2 tudi 10:4:1 9,04 1,0 8,06 5,00
4:1:3 10,06 1,01 10,3 8,01
3:1:1 10,08 1,06 8,54 4,63
3 tubi 4:1:3 21,0 2,04 15,8 11,5
3:1:1 20,2 1,86 13,45 10,9
4 tudi 4:1:3 23,46 3,0 17,4 43,50
3:1:1 20,96 2,71 14,13 38,12
5 tubi 4:1:3 24,42 3,20 15,0 77,50

Tir giai doan cdy 3 nam tudi tré 1én, nghiém thirc  v6i cdy 5 nam tudi, chi theo ddi & nghiém thirc 4:1:3;
10:4:1 duoc loai bé do hiéu qua sinh truong khong  khéi lwong than ré trung binh dat 77,5 g, trong d6 ca
phu hop. Két qua cho thay, ciy 3 va 4 nam tudi tiép  biét co cay dat 94,9 g (hinh 1D).
tuc sinh truéng tot nhét & ty 16 phan bon 4:1:3. D6i

Hinh 1. Cay sim Ngoc Linh c¢6 ngudn gbc nudi cdy trong phong TN
sinh truong trong diéu kién nudi trong tai Tra Linh, Thanh phd Pa Néng.

(A) Cay 1 nam tudi; (B) Cay 3 nam tu01 (C) Cay Céc yéu t6 sinh thai tai cac diéu kién nudi trong
5 nam tudi ra hoa; (D) Cay 5 niam tudi cho khdi khac nhau dwoc ghi nhan ¢ Bang 4. Két qua cho
lugng 94,9 g. thdy, ty 1¢ song cua cdy sdm Ngoc Linh khac nhau
13 rét gitra cac mo hinh nudi trong. Ty 1& sdng cao
nhét ghi nhan tai nha 16ng kinh (79,8%), tiép theo 1a
ngoai troi dat doi (70,0%), nha mai che (61,0%) va

4.3. Khd nang thich nghi va sinh truéng ciia cdy
sam Ngoc Linh ¢ cdc diéu kién nuéi trong khdc

nhau A b g
thap nhat tai khu vyc dat vuon (40,0%).
Bang 4. Cic yéu t6 sinh thai tai cac diéu kién nudi trong
Dia diém Nhigt dp | P am dat | Do am | pH dit | Anh sing (lux) | Bién dj nhigt
ban ngay (%) khong ngay dem*
(°0) khi (%)
Nha 1dng kinh 24,0 80 - 85 70 - 90 6,5 | 4.000 - 12.000 13,2-275
Nha kinh Tra Linh 26,5 80-95 70 - 92 6,5 | 4.000 - 12.000 13,2-27,5
Nha mai che 25,5 80 60 - 70 6,5 |2.800 -12.000
Dudi tan rimng 25,5 80 70-75 6,0 400 - 8.000 13,2-275

(*): Theo sb lidu ctia tram khi tugng thuy van Tra Két qua Bang 4 cho thiy, khi trong cay sam Ngoc
Linh, Thanh phé Pa Ning - Trung binh cho nim Linh trong phong TN & cac diéu kién nudi trong
2024. khac nhau s& cho céc két qua khac nhau.
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Bang 5. Kha nang thich nghi va sinh trudng ctia cay sam Ngoc Linh

c6 nguon goc nudi cay trong phong TN ¢ cac diéu kién nudi trong khac nhau.

Diéu kién nuoi tr&ng Ty lé séng So cdy ra hoa

(%) Tong Nim 2022 Nam 2023 Nim 2024
Nha 16ng kinh 79,8 18 6 8 4
Ngoai troi dat doi 70,0 7 2 3 2
Khu vuc dit vuon 40,0 - - - -
Nha mai ngdi 61,0 - - - -
Tong sb ciy ra hoa 25 8 11 6

Két qua Bang 5 cho thdy, ty 18 séng sot cta ciy
sam Ngoc Linh dat cao nhit & nha 16ng kinh (79,8%),
tiép theo 1a khu vuc ngoai troi dat doi (70,0%), khu
vuc nha mai che (61,0%) va thép nhat tai khu vuc
Tra Linh (40%). Chi c6 2 md hinh c6 cay ra hoa la

tai khu vuc nha 16ng kinh va khu vuc d6i Tra Linh
(2 diéu kién nudi trong da ¢6 25 céy ra hoa). Méac du
cdy sinh truong tuong (101 t6t, nhung chua c6 cdy ra
hoa, ddy ciing 13 yéu t6 can xem xét danh gia thém.

Hinh 2. Diéu kién nudi trong cdy sdm Ngoc Linh c6 ngudn gbc nudi cdy trong phong TN
tai Tra Linh, Thanh phd Da Ning, Lam Ddng.
(A, B) Nha kinh 35 Tran Hung Dao, Tra Linh, Thanh ph6 Pa Nang;
(C) Nha méi che hd Tuyén Lam, Tra Linh, Thanh phé Pa Ning;
(D) Cay sam Ngoc Linh 1, 2, 3,4 va 5 ndm tudi (tir trdi sang phai).

Két qua Hinh 2 cho thay, chi ¢6 hai mé hinh nuéi
trong ghi nhan cdy ra hoa 1a nha 16ng kinh va khu
vuc d6i Tra Linh, voi téng sb 25 cdy ra hoa trong
giai doan theo doi. O cac mod hinh con lai, mic du
cdy sinh truong sinh dudng tuong ddi tét, nhung
chua ghi nhan hién tuong ra hoa. Nguyén nhén c6
thé lién quan dén su chua phu hop cua cac yéu té
sinh thai, déc biét la do 4 am dét cao kéo dai hodc do
4m khong khi thip két hop véi gié manh, anh hudng
dén qua trinh chuyén sang sinh truong sinh thyc cia
cdy. Két qua ciing cho thdy, chi c6 2 mé hinh (Hinh
2) ¢6 cdy ra hoa 1a tai khu vuc nha 1dng kinh va khu
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vuc ddi Tra Linh (2 diéu kién nudi trong da c6 25
cay ra hoa).

4.4. Khd nang tich lily Saponin ciia sam Ngoc
Linh nuéi trong

Céac miu cay sam Ngoc Linh ¢6 ngudn gbc nudi
ciy phong TN (Hinh 2D) dugc phén tich ham luong
Saponin. Két qua dugc ghi nhan va so sanh véi mau
sam ty nhién thu nhan tai ving trong sim Ngoc Linh
(4 va 5 ndm tudi) & Quang Nam, Kon Tum (trudc
sap nhap) (Bang 6).
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Bang 6. K&t qua phan tich ham lugng Saponin trong sim Ngoc Linh phong TN qua céc nam tudi.

Hop chit G-Rgl1 (%) M-R2 (%) G-Rb1 (%) Téng (G-Rgl +
M-R2 + G-Rb1)
(%)
Mau 2 tudi 0,404+0,007 0,073+0,001 0,196+0,005 0,673£0,013
Mau 3 tudi 0,873+0,014 0,225+0,018 0,506+0,005 1,604+0,037
Mau 4 tudi 1,149+0,011 1,389+0,014 0,988+0,013 3,526+0,038
Mau 4 tudi* 1,110+0,0032 2,040+0,0024 0,990+0,0087 4,140+0,0143
Mau 5 tudi 1,248+0,009 1,417+0,032 1,012£0,003 3,677+0,044
Mau 5 tudi* 1,550:£0,0088 3,120+0,0538 1,370+0,0207 6,040+0,0833

(*): Ban mo ta tinh chat, chit luong, danh tiéng
clia san pham sdm cu mang chi dan dia 1y “Ngoc
Linh” do Cyc Sé hitu tri tué cap ngay 24/5/2024.

Két qua phan tich cho thdy, ham lugng cac
Saponin dic trung (G-Rgl, M-R2 va G-Rbl) ting
dan theo nam tudi cua cay. Téng ham lwong Saponin
¢ miu 2 nam tudi dat 0,673%, tang l1én 1,604% &
mau 3 nam tudi va dat trén 3,5% & miu 4 - 5 nim
tudi. So sanh véi mau sdm Ngoc Linh ty nhién 4 -
5 nam tudi cho thiy, ham luong Saponin ciia sim
tréng tiém can vdi sam tu nhién, khrfmg dinh chit
lwong duoc lidu va tiém ning ing dung ciia mé hinh
nudi trong sam Ngoc Linh c6 ngudn gc nudi cly
mo tai Tra Linh.

5. Ban luian

Két qua nghién ctru cho thdy, cdy sim Ngoc Linh
¢6 ngudn gbc nudi cdy md hoan toan cé kha ning
sinh truong, thich nghi va phat trién on dinh trong
diéu kién nudi trong tai Tra Linh, Thanh phd Pa
Néng néu dugc kiém soat phu hop vé gia thé, dinh
dudng va cac yéu té sinh thai. Pay 1a bang ching
khoa hoc quan trong, gop phan mé rong ving sinh
thai tiém nang cho loai dugc li¢u dic hitu, co6 gia tri
cao nay.

Vé gia thé, két qua cho thay, ¢ giai doan 1 nim
tudi, cay sam Ngoc Linh chua c6 su khac biét ro
rét vé sinh truéng gita cac nghiém thirc. Piéu nay
phut hop véi dic diém sinh hoc cta ciy sim 1a sinh
truong cham, nhu cau dinh dudng thip & giai doan
dau. Tuy nhién, tir giai doan 2 - 3 nam tudi, cdy phan
g 1d rét v6i cac gia thé giau dinh dudng hitu co,
dic biét 1a cac td hop c6 bd sung phan bo kho va
gi4 thé Pindstrup. Két qua nay cho thdy, nhu ciu
dinh dudng cuia cay ting manh tir nam thu hai tro di,

tuong ddng véi cac bao cdo trude day vé sim Ngoc
Linh va cac loai sdm cung chi (Panax spp.), trong
d6 giai doan tich lity sinh khéi va cu bit du dién ra
manh mé tir nam th(r hai. i véi ché do dinh dudng,
ty 1¢ N:P.Os: KO = 3:1:1 phu hgp cho giai doan
vuon vom, trong khi ty 1€ 4:1:3 t6 ra uu thé 1o rét d6i
v6i cay tir 2 nam tudi tro 1én. Ham lwong Kali cao
hon trong cong thirc 4:1:3 ¢6 thé déng vai tro quan
trong trong viéc thuc ddy phat trién than ré, ting
duong kinh ci va ning cao stc chdng chiu cua ciy.
Khéi luong than ré dat trung binh 77,5 g & cdy 5 nim
tudi, ca biét dat gén 95 g cho théy, hiéu qua ro rét cua
ché d6 dinh dudng nay trong diéu kién nudi trong
kiém soat. V& diéu kién sinh thai, mo hinh nha 16ng
kinh cho ty 1¢ song cao nhit va 1a mot trong hai mo
hinh ghi nhan hién tugng ra hoa. Pidu nay cho thiy,
viéc kiém soat nhiét do, dé 4m, anh sang va bién do
nhiét ngdy - dém dong vai tro quyét dinh ddi véi kha
nang thich nghi va sinh truéng sinh thuc ctia cady sam
Ngoc Linh. Nguoc lai, cac mé hinh c¢6 d6 am dat qua
cao hodc d6 4m khong khi thip, gi6é manh tuy gitp
cdy sinh truéng sinh dudng nhung chua du didu kién
kich thich ra hoa. Dic biét, két qua phan tich ham
luong Saponin cho thay, tong ham lugng cac hop
chat dic trung (G-Rgl, M-R2 va G-Rbl) ting dan
theo tudi cay. O giai doan 4 - 5 nam tudi, ham lugng
Saponin ciia sam trong tiém cén voi sim Ngoc Linh
tu nhién, khéng dinh gia tri dugc liéu va tiém nang
thuong mai cia md hinh nudi trong nay. Piéu nay co
¥ nghia thyc tién 16n, gbp phan giam ap luc khai thac
sam tu nhién va dinh hudng phat trién bén viing cay
sam Ngoc Linh ngoai viing phan b truyén thong
(Cuc S¢ hitu tri tug, 2024). Nghién ctru cho théy, Vo1
diéu kién nudi trong ¢ Tra Linh, Thanh phd Da Ning
va cach thire b tri thi nghiém tuong dong véi viing
nui Ngoc Linh thi cdy sam Ngoc Linh c6 thé thich
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nghi va sinh truong. Két qua ghi nhan vé ty 1¢ séng
sot, kha nang sinh trudng, ra hoa cia cay chua cao
so voi ky vong nhung day la nghién cuu tién d€ cho
nhitng nghién clru sau va rdng hon trong tuong lai
nham phat trién vung trong sam Ngoc Linh.

So sanh nha kinh véi tu nhién (t6m tit nhanh)

Nha kinh/gian mai che:

- Uu diém: Kiém soat tot didu kién (4nh sang,
nhiét do, do am), ty 1€ song cao khi Acclimatization,
thuan loi cho cay tir mo; giam Stress thoi tiét; dé
quan 1y sdu bénh giai doan dau.

- Nhuoe diém: Chi phi diu tu, can ky thuat
Acclimatization chinh xac; néu quan 1y kém, thanh
phan duoc chét ¢6 thé khac so vai ciy rimg.

Tu nhién/trong ngoai (dudi tan hodc vudn):

- Uu diém: Mb phong diéu kién sinh thai dia
phuong c6 lgi cho tich Iiiy Saponin va phat trién ré
cu; chi phi canh tac thap hon khi da quy hoach ding.

- Nhuogc diém: Rui ro thoi tiét, bénh hai nén dét
16n hon; ty 1€ song ban dau thap hon néu cay chua
Acclimatized.

6. Két luan

Nghién ctru cho thay, ciy sim Ngoc Linh (Panax
vietnamensis Ha et Grushv) c¢6 ngudn gbc nudi cay
mo c¢6 kha nang sinh truong, thich nghi va phat trién
6n dinh trong diéu kién nuéi trong co kiém soat tai
Tra Linh, Thanh phd Da Néng. Sinh truéng cua cay
chiu anh hudng rd rét boi gia thé, ché d¢ dinh dudng
va diéu kién sinh thai, dic biét tir giai doan 2 nim
tudi tré di. Cac gia thé giau mun hitu co két hop
phan bo khoé va vat liéu cai tao dét cho hiéu qua sinh
truong tét, trong d6 NT10 phu hop cho giai doan
vuon wom va NT12 thich hop cho giai doan vuon
trong. V& dinh dudng, ty 18 N:P2Os: K20 = 3:1:1 phu
hop cho cdy 1 nam tudi, trong khi ty 1¢ 4:1:3 cho hi¢u
quéa vuot troi dbi véi cdy tir 2 nam tudi tro 1én, gitp
tang nhanh sinh khéi va khéi lugng cii. M6 hinh nha
16ng kinh cho ty 1é sdng cao nhit va ghi nhan hién
tuong ra hoa. Ham lugng Saponin tang dan theo tudi
cay va ¢ giai doan 4 - 5 nam tudi dat muc tiém can
v6i sam ty nhién, khing dinh tiém nang ing dung va
gia tri dugc liéu cia mo hinh nudi tréng nay.

Nghién ctu da chung minh cay sam Ngoc Linh
(Panax vietnamensis Ha et Grushv) c6 ngudn gbc
nudi cdy md hoan toan c6 kha ning sinh trudng,
thich nghi va phat trién 6n dinh trong diéu kién nudi
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tr(‘Sng c6 kiém soat tai Tra Linh, Thanh phé Da Nang.
Két qua cho thiy, su sinh truong cua cdy chiu anh
huéng 13 rét boi gia thé, ché do dinh dudng va diéu
kién sinh thai, dac biét tir giai doan 2 nam tudi trod di.

Trong cac nghiém thirc khao nghiém, cac gia thé
giau mun hitu co két hop phan bo khé va vat lidu cai
tao cau tric dat (xo dira hodc gia thé Pindstrup) cho
hiéu qua sinh trudng tot nhat. Gia thé NT10 phu hop
cho giai doan vudn vom, trong khi NT12 thich hop
cho giai doan vudn trong cdy tir 2 - 3 nam tudi tré
1én. V& dinh dudng, ty 18 N:P.Os: K>O = 3:1:1 phu
hop cho cdy ¢ giai doan 1 nam tudi, con ty 18 4:1:3
cho hiéu qua vuot troi ddi véi cay tor 2 nam tudi tro
1én, gitp cdy phat trién manh vé than 13, hé ré va
tang nhanh khdi lugng c.

Panh gia cic didu kién sinh thai cho thiy, mo
hinh nha 1ng kinh 14 diéu kién nudi trong t6i uu,
cho ty 18 sdng cao nhét va 1a mot trong hai mé hinh
ghi nhan cay ra hoa, khang dinh vai trd quan trong
cua viéc kiém soat nhiét do, do 4m va anh sang dbi
v6i sinh truong sinh dudng va sinh thuc cia cay.
bac biét, ham luong cac Saponin ddc trung cua sdm
Ngoc Linh ting dan theo tudi cay; ¢ giai doan 4 - 5
nam tudi, tong ham lwong Saponin cua sim trong
tiém can voi sam ty nhién cho théy, chét luong dugc
liéu duwoc dam bao.

Nhin chung, két qua nghién ctru cung cap co
s khoa hoc va thuc tién quan trong cho viéc xay
dung quy trmh ky thuat nudi trong sim Ngoc Linh
¢6 ngudn goc nudi cdy mod ngoal vung phan bb tur
nhién, gop phan phat trién bén viing ngudn dugc
liéu quy va giam ap luc khai thac sam Ngoc Linh
tu nhién.

Dé xuat

So sanh hé thong nhan giéng Phong TN — Nha
kinh — Ra vuon so véi gieo truc tiép ngoai vuon vé:
ty 16 séng dai han, ning suit ré, ham luong Saponin
theo tudi (1 - 5 nam) (Can nhiéu thir nghiém da dia
diém).

Nghién ctru anh huéng cu thé ciia muc che bong
(vi du: 30%, 50%, 70%) dén tang trudng va tich liy
chat tha cap trong dicu kién nha kinh/gian mai che.

Nghién ctru anh hudng vi sinh dat (Mycorrhizae)
t61 hap thu dinh dudng va tich iy Saponin - it cong
trinh ddy du vé mat nay cho P. vietnamensis.

Nghién ctru kinh té (chi phi - lgi nhuén) cho mé
hinh nha kinh so véi trong ty nhién & ting tinh.
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MO HINH NGHIEN CUU VE PIEU KIEN NUOI TRONG CAY SAM NGQC LINH
(Panax vietnamensis Ha et Grushv) DUOI NHA KINH
VA TU NHIEN NGOAI VUON RUNG CO MAI CHE
TAI TRA LINH, THANH PHO PA NANG
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TAP CHI KHOA HOC TRUONG PAI HQC TRUNG VUONG

Tém tit:

ghlen cuu da danh gia anh hwong cua

gid the ché d dinh duéng va diéu kién
sinh thai dén kha nang sinh truong, thich nghi va
tich lity Saponin cua cdy sam Ngoc Linh (Panax
vietnamensis Ha et Grushv) c6 nguon goc nuoi cdy
mé trong tai Tra Linh, Thanh pho Pa Nang. Keét
qua cho thay, trong 12 logi gid thé khao nghiém ban
ddu, chi c6 5 nghiém thirc (NT4, NT7, NT9, NT10 va
NT12) phtt hop cho sinh tru’(}ng cua cdy o giai doan
vieon wom. Cac nghiém thirc nay tzep tuc duoc theo
doi o cac giai doan 1, 2 va 3 nam tuoi trong diéu
kién nha kinh. Chzeu cao than va dmmg kinh tan la
cua cdy tang dan theo tirng nam tuéi. O glal doan 1
nam tudi, su khdc biét sinh truong giita cdc gla the
chwa ro rét. Tuy nhién, tir glaz doan 2 - 3 nam tudi,
cay sinh truong manh hon o cac gla thé giau dinh
duong, dac bi¢t la 16 hop ddt min: phdn bo kho:
xo dira va dat min: phan bo kho: gia thé Pmdstrup
(NT10 va NT12) Diéu nay cho thay, nhu cau dinh
duong cua cdy tang ro rét tw nam thir hai tro di.
NT10 phu hop cho giai doan vuon wom, trong khi
NTI2 thich hop cho giai doan vuon trong cdy tir
2 - 3 nam tuéi tré lén. Ve che do dinh duong, ty ¢
N:P:Os: K20 = 3:1:1 cho két qua tét nhat doi véi
cay 1 nam tuéi, trong khi ty ¢ 4:1:3 phu hop hon
cho cay tir 2 nam tuoi tro lén. Oty led:1:3, cay sinh
truong manh_ vé than ld, tan ld, so ld kep va phat
trién tot hé ré, cu. Dac biét, cay 5 nam tuoi dat khoi
lwong than ré trung binh 77,5 g. Danh gia diéu kién
sinh thdi cho thay, mé hinh nha long kinh cho ty 1é
song cao nhat (79,8%) va la mo6 hinh ghi nhdn cdy
ra hoa nhzeu nhat. Phén tich ham lwong Saponln
cho thay tong ham luong G-Rgl, M-R2 va G-Rb1
téng dan theo tuoi cay, trong do mau sam 4 - 5 nam
tuoi dat ham lugng tiem can voi sam Ngoc Linh tw
nhién, khang dinh tiém nang iing dung cuia mo hinh
nuéi trong tai Tra Linh, Thanh pho Pa Ndng.

Tir khéa: Piéu kién nuoi trong, Gia the, Xa Tra
Linh; Saponin,; Sam Ngoc Linh.
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