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Received: 17/8/2021 Ngoc Linh ginseng (Panax vietnamensis) has been considered as one of the
rarest medicinal plants that is exclusively distributed in Quang Nam and
Kon Tum provinces. In this study, we evaluated the effects of season crop,
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Published: 29/10/2021 planting density and fertilizer level on the growth and development of

Ngoc Linh ginseng plants in Kon Tum province. As the results, we found

KEYWORDS annual August and September were highly recommended to grow Ngoc
Linh ginseng seedlings as they grow well and exhibit the highest individual

Ngoc Linh Ginseng productivity by 23.30 g/plant (3-year-old-plant). Next, our results indicated
Season that the planting density of 30 x 30 cm or 35 x 30 cm could promote the

best economic efficiency as the individual yield of 3-year-old plants
. reached 22.09 g/plant. Finally, two fertilizer levels, particularly 80 tons of
Fertilizer mountain hummus + 12,500 kg of compost + 20 P,0s + 60 K,O/ha and 80
Kon Tum tons of mountain hummus + 15,000 kg of compost + 20 P,Os + 80 K;O/ha,
were demonstrated to be the optimal level to promote the individual yield
of 31.18 g/plant and 32.05 g/plant. Taken together, our study could provide
critical information for further improvement of cultivation methods of
Ngoc Linh ginseng in Kon Tum province.

NGHIEN CUU ANH HUONG CUA MQT SO BIEN PHAP KY THUAT DEN KHA
NANG SINH TRUONG VA PHAT TRIEN CUA QUAN THE CAY SAM NGQC
LINH (Panax viethamensis) TAI KON TUM
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THONG TIN BAI BAO TOM TAT
Ngay nhan bai: 17/8/2021 Sam Ngoc Linh (Panax vietnamensis) 14 loai duoc liéu quy c6 phan bd
. o dac hiu tai 2 tinh Quang Nam va Kon Tum. Trong nghién cuu nay,
Ngay hoan thién: 27/10/2021 cac thi nghiém dugc bd tri nhdm danh gia anh husng cua thoi vu,
Ngay ding: 29/10/2021 khoang cach trong va mic phan bon dén sinh trudng va phat trién cua
sam Ngoc Linh tai tinh Kon Tum. Két qua cho thay, trong vao thang 8,

Planting density

TU KHOA 9 hang nam, cay gidng c6 kha nang sinh truong khoe va cho nang suat
ca thé cao, dat 23,30 g/cay (cay 3 nam tudi). Tiép theo, khoang cach

Sam Ngoc Linh trong 30x30 cm hozc 35x30 cm cho hiéu qua kinh té tét nhat, ning
Thai vu suit ca thé kha (22,09 g/cdy). Phan bon véi 2 mac bén 80 tin mun ndi
Mit o + 12,500 kg phan hitu co vi sinh u hoai + 20 P,0s + 60 K,O/ha va 80
T tan mun ndi + 15.000 kg phén hiru co vi sinh 0 hoai + 20 P,0s + 80
Phan bon K,0/ha dwoc xac dinh 1a mic bén ti wu dé trong sam dé dem lai ning
Kon Tum suét ca thé cao, dat la 31,18 g/cay va 32,05 g/cay. Tom lai, két qua cua

nghién ctru nay di cung cép nhirng dan liéu quan trong nham hoan
thién quy trinh cham s6c cho cdy sdm Ngoc Linh tai Kon Tum.
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1. Giéi thiéu

Sam Ngoc Linh (Panax vietnamensis) la loai thuc vat dac hitu ¢ Viét Nam, phan bé hep tir 6
cao 1.500 m trg Ién tai tinh Kon Tum va Quang Nam. S&m Ngoc Linh ¢6 rat nhiéu hop chat quy
hiém, bao gom nhom saponin va non-saponin, duoc chirng minh cé gia tri duoc lidu rat cao [1].
Tuy nhién, tinh trang khai thac qua mic cac ca thé tu nhién da khién sdm Ngoc Linh dugc dua
vao danh muc do cua Viét Nam [2], [3]. Vi vay, bao t6n, phuc trang va nhan rong cac quan the
sam ty nhién cling nhu sdm nudi cdy mo6 duoc xem la nhiing gidi phap hiru hiéu nham cung cap
gidng chuén cho .cong tac nghién ctru va phat trién sam Ngoc Linh.

Tuy nhién, trong va phat trién tao ving nguyén li¢u sam Ngoc Linh trong thuc té van chu yéu
dya theo kinh nghiém cua ngudi dan toc, vi vay gap rat nhiéu khé khan [3]. Quy trinh trong va
cham soc sam Ngoc Linh hi¢n nay hau nhu chua c6 mét tiéu chuan cy thé [4], [5]. Hon nita, Viéc
tiép can nguon gidng sim Ngoc Linh chuan la rat kho khin, nhat la chuan bi vat liéu phuc vu cho
cac nghién ctru. Muc tiéu cua nghién cau nay nham danh gia anh huong cua thoi vy, mat do,
phan bon dén kha nang sinh truong, phat trién, nang suat cua cu sdm Ngoc Linh trong diéu kién
dudi mai che. Tir d6, két qua caa nghién ctru c6 thé dé xuat bién phéap k¥ thuat trong hop ly nham
dem hiéu qua kinh t cho cay sam Ngoc Linh.

2. Vat li¢u va phuong phap nghién ciu
2.1. Vit ligu nghién ciru

Nghién ctru nay da str dung quan thé cay con giéng sdm Ngoc Linh giéng géc mot nam tudi,
cay giéng gieo tir hat, ¢ hinh thai twong dong (1 1a kép mau xanh - xanh dam, chiéu cao than khi
sinh dat 10 cm, 2 - 3 r& chinh vé6i duong kinh ca dat 5 mm), duoc bao tdn va cham soc tai Hop
tac xa Duoc liéu thuoc xd Ngoc Ly, huyén Tu Mo Réng, tinh Kon Tum (14°58'22"Béc
108°0"2"Pong, d6 cao 1.700 m).

2.2. Phwong phdap nghién ciru

- Phuong phap bé tri thi nghiém: Thi nghiém duogc thiét ké theo phuwong sai mot nhan té voi
kiéu khdi ngau nhién day du, vai 3 1an nhic lai. Cac 6 thi nghiém co dién tich 10 m2dugc bd tri
trén khu vuc trong sam duéi gian mai che (nilon den, trang) duoc bd tri tai do cao 1.700 m so véi
muc nudc bién. Trong d6, ludng trong c6 chiéu rong 1,2 m, do cao 30 cm va do day man mat
lubng 10 cm, st dung vat liéu ludi den che sang, chiéu cao mai che 2,5 m (Hinh 1). Quy trinh
trong va ki thuat cham soc cay sam Ngoc Linh trong diéu kién dudi gian mai che dugc thuc hién
theo mo ta trong nghién ctru trude day [5], [6]. Phuong phap 1ay mau duoc sir dung theo kiéu
duong chéo goc vei dung lugng 30 mau/lan.

- Phuong phéap bd tri thoi vu: Thong tin vé thoi vu trong sim duoc tham khao theo kinh
nghiém cuia nguoi dan ban dia va két hop véi diéu tra thuc dia nim 2018 theo mo ta trong nghién
ctru trude day [5]. Theo do, thi nghiém b tri 4 cdng thuc thoi vy trdng, lan luot tir 15/04 (CT1),
15/05 (CT2), 15/08 (CT3) va 15/09 (CT4).

- Phuong phap bd tri khoang cach trong: Théng tin vé khoang cach trong duoc tham khao
theo kinh nghiém cta nguoi dan ban dia theo mo ta trong nghién ctru trude day [5]. Theo do, thi
nghiém bé tri 4 cong thirc vé& khoang cach trdng, lan luot 1a 20 x 20 cm, tuong (ng 25 cay/m?
(CT5); 20 x 30 cm, twong ung 16 cay/m? (CT6), 25 x 30 cm, tuwong tng 13 cdy/m? (CT7) va 30 x
30 cm, tuong ung 11 cay/m? (CT8).

- Phuong phap b tri maic phan bon: Théng tin vé& mic phan bon duoc tham khao theo kinh
nghiém caa nguoi dan ban dia va tham khao nghién ctru truée day [5]. Theo do, mun nai (Hiru
co: 30,25%, N tong sb: 1,12%, P,Os tong so: 0,49%, K,O tong so: 0,05%, pH dat 4,0 - 4,5) va
phan hitu co vi sinh u hoai (Hitu co: 21%, N tong s6: 0,42%, P2Os tong s6: 0,14%, KO tong sb:
0,04%, pH dat 5,0 - 5,5) duoc sir dung la 2 thanh phan chinh dé danh gi4 lidu lwong phan bén.
Niam cong thirc phan bon, 80 tin mun nai + 5.000 kg phan hiru co vi sinh  hoai + 20 N/ha
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(CT9); 80 tAn mun nui + 7.500 kg phan hitu co vi sinh t hoai + 20 P,0s + 20 K,O/ha (CT10), 80
tan mun nai + 10.000 kg phan hitu co vi sinh o hoai + 20 P,0s+ 40 K,O/ha (CT11), 80 tan mun
nai + 12.500 kg phan hitu co vi sinh u hoai + 20 P,0s+ 60 K,O/ha (CT12) va 80 tan mun nai +
15.000 kg phén httu co vi sinh 1 hoai + 20 P,0Os + 80 K;O/ha (CT13).

- Cac chi tiéu theo ddi: Céc chi tiéu sinh truong, bao gom ty 1& séng (%), chiéu cao cay (cm),
duong kinh than chinh (mm) dudong kinh tan la (cm) va chi ti€u néng suat, bao gom chiéu dai cu
(cm), duong kinh ca (cm) va ning suat ca thé (g/ca) ¢ timg nam tudi duogc thu thap dua theo mo
ta trong nghién ctru truge ddy [7]-[10]. Theo do, ty 1€ sdng cua cdy duoc tinh la ty 1& cay moc F:
méi vao thoi diém do vao thang 3 - 4 ndm sau, chiéu cao ciy dugc do tir mat dat dén dau mit cao
nhét cua 14, trong khi dudng kinh tan 14 duoc tinh tai hai dudng chéo goc trén tan cdy. Chiéu dai
cu duogc do tir phan tiép giap gitra cu va than ngam, duong kinh cu duoc tinh tai vi tri phinh 16n
nhét cta cu bang thuéc Panme va ning suat ca thé la khéi luong cu khi thu hoach ctia mot cay.

- Phuong phap xir Iy s6 liéu: Cac sé liéu dugc phan tich theo chuong trinh Microsoft Excel
2010 va IRRISTAT 5.0.

3. Két qua va ban luan

3.1. Pdnh gid dnh hwéng cia théi vu dén sinh trwéng va phat trién cia sam Ngec Linh tai
Kon Tum

Thong thudng, cac ca thé sim Ngoc Linh bit dau tan lui vao giai doan cudi thu - dau déng
(thang 10 - 12), nay choi mai vao xuan (thang 1 - 3), bt dau hinh thanh tan hoa va sinh qua
(thang 4 - 6), sau d6 la giai doan qua chin (thang 7 - 9). Trong nghién ctu nay, 4 cong thic thoi
vu di duoc dé xut dya theo kinh nghiém cua dia phuong. Theo d6, 4 thoi diém thoi vu trong
sam dugc tham khao theo kinh nghiém cua nguoi dan ban dia, lan luot tir 15/04 (CT1), 15/05
(CT2), 15/08 (CT3) va 15/09 (CT4), trong d6 thoi diém thang 6 - 7 thuong dién ra mua 16n tai
Tay Nguyén nén khdng khuyén cao trong sam. Két qua theo ddi cac dic tinh sinh trudng va ning
suat cua sam Ngoc Linh theo 4 cong thirc thoi vu duoc minh hoa lan luot & Bang 1.

Bang 1. Anh hurong cua thoi vu dén sinh trirong cua cdy sam Ngoc Linh 3 ndm tudi

cT Ty 18 H Dthan  Dtan Chiéu dai D ci Niing suét
song (%) (cm) (mm) (cm) ca (cm) (cm) ca the (g/cay)
CT1 57,00 32,78 2,61 32,36 3,71 2,24 20,84
CT2 61,32 26,03 2,83 23,79 3,31 1,91 21,24
CT3 75,34 34,62 2,58 35,83 3,91 2,31 23,30
CT4 64,25 24,02 2,44 31,06 3,62 1,76 20,18
LSDo,05 2,11 0,21 2,71 0,48 0,16 1,40
CV (%) 3,60 4,10 4,40 6,60 3,90 3,30

Ghi chu: CT - Cong thizc, H - Chiéu cao cay, D than - Puong kinh than chinh, D tin - Puong kinh tan, D
cu - Puong kinh cu.

Két qua cho thdy, kha niang sdng cua cdy non trong 2 thoi vy trong thang 8 - 9 duoc ghi nhan
ty I cao, dat 64,25 - 75,34% (Bang 1). Thoi vu trong tir 15/8 (CT3) ¢6 ty 1 séng cao nhat do
diéu kién thoi tiét thuan loi, nhiét d6 6n hoa, c6 mua va nang nhe da giup cay hdi sinh nhanh va
sém 6n dinh sé cay sbéng trén don vi dién tich trong va hinh thanh thin va 14 vao dau nim sau.
Trong khi d6, cdy trong vao thoi vu thang 4 - 5 ¢ ty 1é song & mic trung binh (57,00 - 61,32%)
(Bang 1), diéu nay duoc giai thich do thoi tiét Tay Nguyén vao giai doan nay la moa khd co nhiét
d6 cao, cac vuon trong sam phai bd sung hé théng tusi dé dam bao duy tri do 4m va nhiét do
thich hop dé cay hdi phuc sau trong. Trudce do, bd tri thoi vu tréng vao giai doan tir 15/08 ciing
ghi nhan hiéu qua vé ty 1¢ séng (dat 72,66%) ciia quan thé sam Ngoc Linh tai xa Tra Linh, huyén
Nam Tra My, tinh Quang Nam [5] va phu hop vei thoi gian gieo hat va thoi gian danh cay con tir
vudn wom ra trong tot nhét 1a thang 9 va thang 10 hang nam [6]. Tiép theo, céc chi tiéu sinh
truong ¢6 xu hudng ting dan theo cac nam va c6 su khac biét tir nam tht 3 tro di. Trong d6, thoi
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vu trdng vao 15/8 Ia thuan lgi nhit vé do am (>88%) va luong mua (>300 mm) nén phu hop cho
cay sam Ngoc Linh phuc hoi va sinh truong. Cu thé, cay sam Ngoc Linh trong theo thoi vu CT3
thé hién dic diém sinh Iy vuot troi & nam thtr 3, chiéu cao cay va duong kinh tan lan luot dat
34,62 va 35,83 cm, tuy nhién duong kinh than chinh dat 2,58 (mm), bé hon so véi cay trong theo
CT1 (2,61 mm) va CT2 (2,83 mm) (Bang 1).

Theo doi sy phat trién caa cu theo timg nam tudi cho thay, ci sam Ngoc Linh phat trién dong
déu trong ca 4 cong thuc thoi vu, cac dic tinh ting din qua cac nam, trong d6, su sai khac cao
nhét dugc ghi nhan & nam thir 3 ké tir khi trong. Cu c6 kich thuéc Ion ‘nhat dugc ghi nhan & 6 thi
nghiém b tri thoi vu CT3, véi chiéu dai cu dat 3,91 cm, dudng kinh cu dat 2,31 cm. Trong khi
d6, nang suat ca thé cua ci sam Ngoc Linh ¢ nam thir 3 dao dong tir 20,18 (CT4) - 23,30 (CT3)
glcay. Két qua nay ciing dong thuan véi nghién ctru trude ddy trén sim Ngoc Linh trong tai Nam
Tra My, Quang Nam, ct ciia cdy trong vao thoi diém 15/08 ¢6 ning suit ca thé dat 13,00 (ci ndm
1), 17,89 (cu nam 2), 22,30 (ct nam 3) va 33,14 g/cdy (ci nam 4).

3.2. Panh gid dnh hwong ciia khodng cdch trong dén sinh trwéng va phat trién ciia sam Ngec
Linh tgi Kon Tum

Dé xac dinh mat do tréng tbi wu cho cay sim Ngoc Linh tai Kon Tum, 4 c¢ong thire bé tri mat
do da duoc Xé}y dung dya theo kinh nghiém cua nguoi b;in dia. Theo d9, cc dac tinh sinh truong
va sy phat trién cua cu duoc theo ddi qua timg ndm. Ket qua danh gia sy phat trién cua cay sam

Ngoc Linh nam thtr 3 véi 4 cong thirc mat do tron dugc mo ta & Bang 2 va Hinh 1.

Hinh 1. Thi nghiém theo déi dnh hirong ciia mdt dé trong dén sinh trieong va phat trién cia sam Ngoc
Linh tgi Kon Tum

Két qua theo dai qua cac nam cho thdy, mat do trong nhin chung c6 anh huong khong dang ké
dén sinh truéng va phat trién cua sam Ngoc Linh. Cay sam Ngoc Linh trong véi chiéu cao cay va
duong kinh than ting dan qua cac ndm, tuy nhién khong c6 su sai khac y nghia. Vi khoang céach
trong thwa, CT7 (25 x 30 cm) va CT8 (30 x 30 cm), cdy c6 didu kién phét trién manh, duong
kinh tan dat gia tri cao nhat, lan luot la 31,76 va 28,02 cm, trong khi véi khoang cach trdng day,
CT1 (20 x 20 cm), cdy c6 xu huéng canh tranh manh vé dinh dudng va anh sang nén dudng kinh
tan & muc trung binh, dat 24,02 cm. Cac chi tiéu sinh truong khac, bao gom chiéu cao cy va
duong kinh than hau nhu khong c6 su khac biét.

Phan tich cac tinh trang lién quan dén ca cho thiy ci sau 3 ndm tréng véi mat do CT7 c6 hinh
thai cao nhat, trong khi v6i mat 6 CT5, su gia ting vé kich thudc ca qua cac nam cham. Cu sau
3 nam trong ¢6 chiéu dai dao dong tir 3,47 (CT5) dén 3,89 cm (CT8), dwong kinh dat 2,11 (C5) -
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2,60 cm (CT8). L6 thi nghiém trong véi CT7 cho ning suét ca thé cao nhat, dat 22,09 g/cay;
trong khi trong véi CT5 chi dat 14,10 g/cay. C6 thé thiy rang, mat do trong c6 anh huong lon dén
hinh thai va nang suét caa cit sSim Ngoc Linh, trong d6, trong thua vai khoang cach 25 x 30 cm
hodc 30 x 30 cm cho két qua tét nhat. Trong nghién ciu trude day, quan thé sam Ngoc Linh tai
Quang Nam duoc khuyén c4o trong voi khoang cach thia hon, & muic 20 x 25 cm hozc 20 x 30 cm
[5]. Cu thé, s6 lugng ré & cdy dugc trong véi khoang cach 20 x 20 cm dat tir 4,52 (cay 1 tudi) dén
12,31 re/cay (cay 3 tudi), véi chiéu dai ré dat tur 6,52 (cay 1 tu01) dén 10,05 cm (cay 4 tuoi), trong
khi cay tréng véi mat do 50 x 20 cm ¢6 sb liéu trung binh thip nhét, s6 ré chi dat tir 4,52 (cay 1
tudi) dén 12,02 ré/cay (cay 4 tudi), chiéu dai ré dat tir 6,52 (cay 1 tudi) dén 8,57 cm (cay 4 tudi) [5].

Bang 2. Anh hirong ciua mdt dé trong dén sinh trieong cua cay sam Ngoc Linh 3 ndm tudi

oT H D than D tan Chiéu dai D ci Niing suat
(cm) (mm) (cm) ci (cm) (cm) ca thé (g/cay)
CT5 27,13 2,56 24,02 3,47 2,11 14,10
CT6 28,15 2,65 27,71 3,66 2,46 20,82
CT7 30,45 2,54 31,76 3,70 2,56 22,09
CT8 28,59 2,74 28,02 3,89 2,60 21,74
LSDo,05 1,91 0,22 2,83 0,23 0,18 1,70
CV (%) 3,40 4,32 5,10 3,10 3,20 4,30

Ghi chu: CT - Cong thizc, H - Chieu cao cay, D than - Puwong kinh than chinh, D tdn - Puong kinh tan,
D cu - Duong kinh cu.

3.3. Pdnh gid danh hwéng cia ché dé phan bén dén sinh trwéng va phat trién cia sim Ngec
Linh tgi Kon Tum

D¢ tang cuong hiéu qua cia viéc trong sam, ché do phan bon da dugc bo sung vai 5 cong thirc
riéng biét. Két qua minh hoa & Bang 3 cho thay, 6 thi nghiém ap dung ché d6 phan bon CT12 va
CT13 thé hién cac dic diém sinh truong va phat trién tt nhit. Cu thé, cdy 3 nam tudi co chiéu
cao trung binh dao dong tir 29,78 (CT11) dén 38,69 cm (CT12), duong kinh than dat tir 2,71
(CT13) dén 3,02 mm (CT11), duong kinh tan dat 29,33 (CT10) dén 32,21 cm (CT12) (Bang 3).

Bang 3. Anh hurong cua ché dé phan bén dén sinh trrong cia cdy sam Ngoc Linh 3 nam tudi

oT H D than D tan Chiéu dai D ci Niing suat
(cm) (mm) (cm) ca (cm) (cm) ca thé (g/cay)
CT9 31,17 3,01 30,15 3,36 2,20 26,43
CT10 32,02 2,96 29,33 3,62 2,48 30,86
CT11 29,78 3,02 29,95 3,13 2,62 26,62
CT12 38,69 2,92 32,21 4,19 2,85 31,18
CT13 36,78 2,71 31,22 4,48 2,77 32,05
LSDo,05 1,31 0,21 1,37 0,42 0,22 2,0
CV (%) 2,1 3,8 2,4 6,0 4,5 3,6

Ghi chui: CT - Cong thizc, H - Chiéu cao cay, D than - Puong kinh than chinh, D tin - Puwong kinh tan, D
cu - Puong kinh cu.

Tiép theo, khao sat cac dac tinh cia cu sAm qua cac nim chiam soc cho thay, bit dau tir cu 3
nam tudi co su khac biét rd rét gitra 5 cong thirc phan bon. Cu thé, chidu dai ci sau 3 nam trong
v6i CT12 va CT13 c6 kich thude dugce ghi nhan lan luot 1a 4,19 va 4,48 cm, trong khi duong
kinh cu 3 nim tudi dat 2,85 (CT12) va 2,77 cm (CT13), vuot troi so véi 3 cong thuc con lai
(Bang 3). Panh gia ning suit ca thé ciing cho két qua tuong tu, cao nhat & 2 cong thuc, CT12
(31,18 g/cay) va CT13 (32,05 g/cay) (Hinh 2).
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Hinh 2. Thi nghiém theo déi khai lwong ciia cay sam Ngoc Linh tgi Kon Tum
4. Két luan

Thoi diém tréng co anh huong dang ké dén sinh truong va phat trién caa cay sam Ngoc Linh
tai Kon Tum. Trong d6, thoi vu tréng tir 15/08 dugc khuyén cao la tot nhat, ty 18 cay song dat
75,34%, cay sinh truong tbt, cu sam 3 ndm tudi c6 chiéu dai dat 3,91 cm, duong kinh dat 2,31 cm
va ning suat ca thé dat 23,30 g/cay.

Khoang céch trong mac du khéng c6 anh huong Ién dén cac dic diém sinh trudng nhung tac
dong nhiéu dén chat lwong cu cua cdy sam Ngoc Linh tai Kon Tum. Khoang cach trdng 30 x 30
cm la thich hop nhat cho phat trién cua cu, chiéu dai co thé dat 3,89 cm, dudng kinh dat 2,60 cm.

Ché do phan bon c6 anh hudng dang ké dén sinh truong va phat trién cia cay sim Ngoc Linh
tai Kon Tum. V&i mac phan bon 80 tin mun nai + 12,500 kg phan hiru co vi sinh ¢ hoai + 20
P,Os + 60 K;O/ha va 80 tin mun ndi + 15,000 kg phan hitu co vi sinh @ hoai + 20 P,Os + 80
K,O/ha cho hiéu qua tét nhit. Cit sim Ngoc Linh 3 ndm tudi co thé dat chiéu dai 4,19 - 4,48 cm,
duong kinh dat 2,77 - 2,85 cm, nang suat ca thé dat 31,18 - 32,05 g/cay.

Loi cam on

Nhom tac gia xin gui 101 cam on dén Hop tac xa Dugc liéu Ngoc Lay, Phong phan tich Trung
tdm thudc Vién Khoa hoc Ky thuat Nong 1am nghiép Tay Nguyén; Trung tdm sdm Ngoc Linh
huyén Nam Tra My (tinh Kon Tum) va Tram khi tuong Thuy van Dak T6 (tinh Kon Tum) da hd
tro cho nghién ctu nay.

TAI LIEU THAM KHAO/ REFERENCES

[1] K. L. Vu-Huynh, H. T. Nguyen, T. H. Van Le, C. T. Ma, G. J. Lee, S. W. Kwon, J. H. Park, and M. D.
Nguyen, "Accumulation of Saponins in Underground Parts of Panax vietnamensis at Different Ages
Analyzed by HPLC-UV/ELSD," Molecules, vol. 25, no. 13, p. 3086, 2020.

[2] H. D. Chu, N. T. M. Nguyet, K. T. M. Luong, D. X. Tu, and L. H. Linh, "Authentication of the Ngoc
Linh Ginseng: Experiences from the discrimination of the Panax species,” (in Vietnamese), Vietham J
Sci Tech, vol. 3, no. 708, pp. 30 - 33, 2018.

[3] D. V. Phe, L. T. C. Nhung, H. D. Chu, N. V. Nam, and L. H. Linh, "Development situation of Ngoc
Linh ginseng in Quang Nam and Kon Tum provinces," (in Vietnamese), Vietnam J Agricul Sci Tech,
vol. 3, no. 112, pp. 122-126, 2020.

[4] N. B. Hoat, N. V. Thuan, L. T. Son, N. X. Truong, D. M. Hung, N. V. But, N. V. May, and M. N. Tien,
Study on the cultivation method and development strategy of Ngoc Linh ginseng in Kon Tum, Vietnam
Sci Tech Publisher (in Vietnamese), 2006.

http://jst.tnu.edu.vn 243 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(14): 238 - 244

[5] T. T. Lien, N. B. Hoat, and N. V. Thuan, "Several cultivation methods for the improvement of the
germination rate and quality of Ngoc Linh ginseng (Panax viethamensis),” (in Vietnamese), J Military
Pharm Med, vol. 5, pp. 24-28, 2010.

[6] F. Anick, G. André, P. John, G. Louis, K. Shahrokh, and D. Martine., "Relationship between understory
light and growth of forest-grown American ginseng (Panax quinquefolius L.)," J American Soc
Horticul Sci, vol. 129, pp. 425-432, 2004.

[7]1 T. T. Lien, D. T. T. Nhan, N. H. Cuong, and N. V. Thuan, "New morphological descriptors of flower,
fruit and seed of Ngoc Linh ginseng (Panax vietnamensis Ha et Grushv.),” (in Vietnamese), J Biol,
vol. 4, pp. 33-40, 2010.

[8] T.T. Lien, D. T. T. Nhan, N. H. Cuong, and N. V. Thuan, "Study on the morphological descriptors of
shoot, leaf and root of Ngoc Linh ginseng (Panax vietnamensis),” (in Vietnamese), J Biol, vol. 1, pp.
14-19, 2011.

[9] H. D. Chu, L. H. Linh, D. V. Phe, L. T. N. Quynh, H. T. Tung, D. T. Nhut, D. X. Tu, and P. X. Hoi,
"The morphological indicator typical for Korean ginseng (Panax ginseng C. A. Mey): Identification
and proposals for Vietnam," (in Vietnamese), Vietnam J Sci Tech, vol. 12, no. 729, pp. 53-56, 2019.

[10] D. V. Phe, H. D. Chu, K. T. M. Luong, L. T. N. Quynh, P. P. Thu, H. M. Tam, and L. H. Linh,
"Morphology and biological activities of famous Panax ginseng varieties in Korea and Vietnam," (in
Vietnamese), Vietnam J Sci Tech, vol. 8, no. 749, pp. 44-47, 2021.

http://jst.tnu.edu.vn 244 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

