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MO PAU

1. Tinh cip thiét caa dé tai

Sam Ngoc Linh 1a loai cdy dac hitu cua Viét Nam va dugc
dinh danh cong b6 qubc té 1a mot loai sim méi véi tén khoa hoc 1a
Panax vietnamensis Ha et Grushv boi tién sy Ha Thi Dung va gido
su . V. Grushvitsky. Sam Ngoc Linh (P. vietnamensis) dugc phat
hién tor nam 1973. Hién nay, sdm Ngoc Linh dugc xac dinh 1a cay
thubc quy, co gia tri st dung v6i rat nhidu cong dung tot cho sirc
khoe con nguoi, gid tri kinh té cao. Mot trong nhitng muc tiéu quan
trong cua dé tai la: (1) xdy dung quy trinh x4c dinh dang sdm Ngoc
Linh bang ma vach DNA phuc vu xdy dung dugc nhitng vuon gidng
sam dat chuan. (2) hoan thién k¥ thuat san xuat ciy gidng sim Ngoc
Linh bing phuong phap nhéan invitro va hitu tinh tir hat s& dap ung
yéu cau phat trién bén vitng, cung cip nguyén liéu duoc liéu chét
luong cao. Vi viy, dé tai “Hoan thién bién phap ky thuat san xuat
cdy giéng saim Ngoc Linh (Panax vietnamensis Ha et Grushv.)” s& c6
y nghia khoa hoc va thuc tién, tinh ung dung cao, hiru ich v&i ngudi
dan va cac nha san xuét sam.
2. Muc dich va yéu cau
2.1. Muc dich

Xay dung quy trinh x4c dinh dang gidng sam Ngoc Linh bang
phuong phap chi thi phan ta.

Hoan thién bién phap k¥ thuat san xuat cay giéng sim Ngoc
Linh (P.vietnamens) bang phuong phap nudi cdy mé té bio.

Hoan thién bién phap k¥ thuat san xuat cdy giéng sam Ngoc
Linh tir hat

2.2. Yéu chu



Thiét ké duoc chi thi phan tir va x4c dinh céc chi thi ddc hiéu
dé kiém dinh xac dinh dung cay giéng saim Ngoc Linh.

Xac dinh dugc thoi gian xir Iy mau cdy hiéu qua; méi truong
nudi cay thich hgp cho sy hinh thanh va phat trién phdi v6 tinh va
dic diém sinh trudng ctia cdy con invitro sim Ngoc Linh.

Hoan thién bién phap ky thuat nhan gidng hiru tinh 13 hat dugc
xtr 1y ngu nghi, phuong phap bao quan; nghién ctru cic thanh phan
gia thé va xac dinh dugc mot s bién phap ky thuat chinh (mat
d6,liéu lugng phan bon) dé trong va phat trién cay sam.

3. Y nghia khoa hoc va thuc tién
3.1. Y nghia khoa hoc

Sir dung chi thi phan tir d&é danh gia ding ngudn cay gidng sim
Ngoc Linh 1a phuong phap mdi, c6 do chinh xac va hiéu qua cao.

San xuét cdy giéng sam Ngoc Linh bang phuong phap nudi cay
md thong qua con dudng phat sinh phoi vo tinh ¢6 diém vuot troi 1a
hé sé nhan gidng cao; phuong phap nhan giéng hiru tinh tir hat 1a xir
Iy kha niang ngu nghi, t6i uu hoa gia thé gieo hat.

3.2. Y nghia thuc tién

Phuong phép xac dinh dung gidng saim Ngoc Linh bang cac
chi thi phén ttr dac hiéu gitip xay dung dugce vuon sim dung gidng.

Nghién ctru hoan thién bién phap k¥ thuat nhan gidng nuoi cay
md 12 tién dé& cho mdt bude phat trién trong viéc san xuit sé lwong
I6n cay con gidng saim Ngoc Linh chit luong cao.

Nhan gidng hitu tinh tir hat bang viéc xtr Iy nga nghi hat (boc v,
phoi am can va xir Iy GAg), phuong phap bao quan; gieo hat da nat nanh
trén thanh phan gia thé khac nhau dé san xuat cay giéng so luong I6n
4. P6i twong va pham vi nghién ctru cia dé tai

- Bbi twong nghién ctru 1a saim Ngoc Linh (P.vietnamensis)



- Pham vi nghién ctru: Nghién ctru hoan thi¢n bién phap ky
thuat san xuat cdy gidng (nhan gidng invitro, nhan giéng hitu tinh tir
hat) sam Ngoc Linh (P.viethamensis).

5. Pia diém va thoi gian nghién ciru

- Pia diém nghién ctu: Vién Di truyén Noéng nghiép; ving
trong sam Ngoc Linh tai nii Ngoc Linh tinh Kon Tum.

- Thoi gian nghién ctru: Nam 2017- 2021.

6. Nhirng dong gop mai cia ludn an

D¢ tai luan 4n da danh duoc hién trang phét trién va san xuét cay
giéng sdm Ngoc Linh; diéu kién thoi tiét va mot s yéu t6 han ché san
xuét tai ving trong sim Ngoc Linh.

Xay dung duoc phuong phap xac dinh ding gidng sim Ngoc
Linh bang chi thi phan tir DNA mi vach.

Hoan thién cac bién phap k¥ thudt trong qua trinh san xuat cong
nghiép cdy giéng sam Ngoc Linh bang cong nghé nudi cdy mo té bao
cho ty 18 cay gidng sim Ngoc Linh in vitro song cao.

Xac dinh hat sdm Ngoc Linh phoi am can, xu 1y ngadm trong
dung dich GA; 100 ppm trong vong 45 phut c6 kha nang pha ngi
nghi cua hat.

7. B6 cuc caa luan dn

Toan bo luan 4n bao gdm 165 trang, 21 hinh, 25 bang gom cac phan:

- M¢ dau: 5 trang

- Chuong 1: Tong quan tai liéu: 36 trang

- Chuong 2: Vit liéu va phuong phap nghién cau: 23 trang

- Chuong 3: Két qua nghién ctru va thao luan: 74 trang

- Két luan va kién nghi: 2 trang.

- Danh muc céc cong trinh khoa hoc cua luan an: 2 trang

- Tai liéu tham khao: 23 trang



CHUONG I
TONG QUAN TAI LIEU

1.1. Nguén géc chi Panax

1.2. Cac loai nhan sam Viét Nam

1.3. Tinh hinh san xuit kinh doanh nhén sim trén thé gigi

1.4. Ung dung chi thi phan tir trong viéc giam dinh loai nhan sim
1.4.1. Két qud ing dung nghién ciru ADN md vach trong kiém
dinh nhin sam trén thé gidi

1.4.2. Két qud nghién ciru teng dung chi thi phéan tir trong nghién
ciru sam o Viét Nam

1.5. Ung dung cong nghé té bao trong nhin nhanh gidéng nhan
sam trén thé gi¢i va Viét Nam

1.5.1. Nghién ciru cong nghé té bao nhén giong sim trén thé gidi
1.5.2. Nghién ciru cong nghé té bao nhén giong sim ¢ Vi¢t Nam
1.6. Nghién citu bién phap ky thuat nhan giéng tir hat trén thé
gioi va Viét Nam

1.6.1. Két qud nghién ciru bign phdp ky thugt nhén giéng tir hat
trén thé gidi

1.6.2. Két qud nghién ciru bign phdp ky thudt nhén giéng tir hat
sdam Ngoc Linh ¢ Viét Nam

1.7. Két qua nghién ciru Ky thuat trong va chim séc nhin sim
1.7.1. Két qud nghién ciru Ky thudt trong va chim séc nhin sim
trén thé gidi

1.7.2. Két qud nghién ciru kj thugt trong va cham séc sém Ngoc
Linh ¢ Viét Nam



CHUONG I
VAT LIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u nghién ciru

- Cac mau 14, cu, hat gidng sam Ngoc Linh (P. vietnamensis);
sam Vi Diép (P. bipinatifidus), tam that hoang (P. stipuleanatus)
;sam Lai Chau (P. vietnamensis var. fuscidiscus) va cic mau sam
Han Qudc; hat giéng sdm va cdy con gidng saim Ngoc Linh déu dat
cac tiéu chuan vé gidng.

- Céc vat liéu khac: cat sudi; phan bén cac loai: Ure: 46% N;
Super lan P,0s: 17%; Kali clorua: 57% K,0; da tran chau; phan hitu co
khoang vermiculite; réu than bun Peatman va phén hitu co (phan vermi)
2.2. Thoi gian va dia diém nghién ctu

- Thoi gian thyc hién: Nam 2017 - 2021

- Pia diém nghién ctu: Hop tac xa Duoc liéu hiru co Tu Mo
Rong, huyén Tu Mo Rong, tinh Kon Tum.

2.3. N¢i dung nghién ciru

No6i dung 1: PBanh gia, xac dinh hién trang phat trién va san
xuat cdy giébng saim Ngoc Linh

NoOi dung 2: Nghién ctru xay dung bd chi thi phan t&r danh gia
dung ciy giéng saim Ngoc Linh

Noi dung 3: Nghién ctru hoan thién bién phap k¥ thuat san
XUt ciy gidng sim Ngoc Linh bang phwong phap invitro

Noi dung 4: Nghién ctru hoan thién bién phap k¥ thuat san xut
cay giébng saim Ngoc Linh hitu tinh tir hat

No6i dung 5: Nghién ciru mot s6 bién phap ki thuat chinh trong

sam Ngoc Linh dudi gian mai che



2.4. Phwong phap nghién ciru
2.4.1. Ngi dung 1: Pdnh gid, xdc dinh hign trang phdt trién va san
Xudt sam cdy giongNgoc Linh.

Noi dung thu thap: thu thap diéu kién tu nhién; thuc trang
trong va mot sb yéu t6 han ché trong sim Ngoc Linh; phuwong phap
thu thap: thu thap s6 liéu thir cap tai dia ban, phong van ngudi dan,
doanh nghiép san xuat cay gidng sim Ngoc Linh.

2.4.2. Ngi dung 2: Nghién ciru xdy dung b chi thi phin tir danh
gid diing cdy giong sim Ngec Linh

Phuong phap thiét ké chi thi phan tr phuc vy kiém dinh cay
giéng sam Ngoc Linh gém 3 budc: Budc 1: Thong tin vé hé gen nhan
(P. ginseng) duoc khai thac trén cac co so dir liu chira trinh tu lap don
gian (microsatellite), trinh tw Genome survey sequence (GSS),
Expressed sequence tag (EST); Budc 2: Bang két qua thu duogc s& théng
ké s6 lugng doan SSR; Budc 3: Thiét ké doan mdi cho phan tmg PCR
2.4.3. Ngi dung 3: Nghién ciru hoan thién bién phdp ky thudt san
Xudt cdy giéng sém Ngoc Linh bang phwong phdp invitro

- Thi nghiém 1: Anh hwong cia phucong phdp vdo mau tir mé cii
sam Ngoc Linh dén ty 1¢ nhiém khudn

Thi nghiém dugc bb tri theo kiéu hoan toan ngiu nhién (CRD),
mot yéu t6, gdm 5 cong thirc, nhéc lai 5 1an, cho chét khir tring 14 dung
dich 500mg/L Streptomycin cac céng thirc khac nhau: CT1: 0 phut
(b/C); CT2: 5 phut; CT3: 10 phat; CT4: 15 phut; CT5: 20 pht.

- Thi nghiém 2: Anh hwong cia phwong phdp vao mau tir mé
chéi mam sam Ngoc Linh dén ty 1é nhiém ndm, nhiém khudn

Thi nghi€ém duoc bd tri theo kiéu hoan toan ngau nhién (CRD)

mdt yéu t6 (thoi gian xir Iy mau khic nhau) cho chit khir tring Ia



ethanol gdm 5 cong thirc, 1ap lai 5 1an: CT1: 0 phut (B/C); CT2: 1
phut; CT3: 3 phut; CT4: 5 phut; CT5: 10 phat.

-Thi nghiém 3: Anh hwéng Ciia phwong phdp vao mau tir mé than
sdam Ngoc Linh dén ty 1¢ nhiém nam

Thi nghiém dugc b tri theo kiéu hoan toan ngiu nhién (CRD) mét
yéu td (thoi gian xtr Iy miu khac nhau) cho chat khir tring 1a dung dich
0,7% thiophanate methyl, gom 5 cong thuc, lap lai 5 lan: CT1: 0 phuat
(B/C); CT2: 10 phut; CT3: 20 phut; CT4: 30 phit; CT5: 40 phut.

- Thi nghiém 4: Anh huong cia phiong phdp vao mdu tir mé
14 sam Ngoc Linh dén ty 1é nhiém nam, nhiém khudn

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD)
mot yéu té (thoi gian xir Iy khac nhau) cho chét khir tring 13 dung
dich 0,7% thiophanate methyl, gom 5 céng thirc, lap lai 5 1an: CT1: 0
phut (B/C); CT2: 10 phut; CT3: 20 phat; CT4: 30 phit; CTS5: 40 phit

Thi nghiém 5: Anh huong ciia nong dg 2,4-D dén quda trinh cam
ung tgo mo seo o sam Ngoc Linh

Thi nghiém duoc bd tri theo kiéu hoan toan ngiu nhién (CRD) mét
yéu t6 (ndng do 2,4 D), gdm 4 MT (mdi trudng) gom 4 MT: MT1: MS
(B/C); MT2: MS + 0,3mg/L 2,4-D; MT3: MS + 0,5mg/L 2,4-D; MT4:
MS + 1,0 mg/L 2,4-D voi 3 1an ldp lai.

- Thi nghiém 6: Anh hurong ciia nong dé Auxin va Cytokinin dén
ty 1é cam ung tao va nhdn phéi voé tinh

Thi nghiém duoc bb tri theo kiéu hoan toan ngiu nhién (CRD)
hai yéu t6, gdm 15 CT véi 3 lan lap lai. Yéu té 1 (Nong do Auxin): 2,4-
D (0,5-1,0 mg/L), (Néng Cytokinin): TDZ (0,1; 0,3; 0,5; 1,0 mg/L).

Thi nghiém 7: Anh hwéng cia chdt diéu tiét sinh truong dén
kha ndng nday mam phéi vé tinh va phdt trién thanh cdy con in vitro

Vol cu micro sam Ngoc Linh



Thi nghiém dugc b tri theo kiéu hoan toan ngau nhién (CRD)
mot yéu to, gdm 8 moi truong voi 3 lan lap lai: MT1: MS -BC; MT2:
MS + 0,5 mg/L GA;; MT3: MS + 1,0 mg/L GA;; MT4: MS + 3,0
mg/L GAs; MT5: MS + 5,0 mg/L GA;; MT6: MS + 1,0 mg/L NAA
+ 0,5 mg/L BA; MT7: MS + 1,0 mg/L NAA + 1,0 mg/L BA; MT8:
MS + 0,5 mg/L NAA + 1,0 mg/L BA.

Thi nghiém 8: Anh hwong ciia nong do chat diéu tiét sinh
trucng (BA va NAA) trén méi truong dinh dudng( MS va SH) dén
qua trinh tang truong cdy con hoan chinh

Thi nghiém dugc bd tri theo kiéu hoan toan ngau nhién (CRD)
2 yéu t6, yéu t6 1 (ndng do chét didu tiét sinh truong BA va NAA);
yéu t6 2 (mdi truong dinh dudng: MS va SH), gdbm 6 mdi truong:
MT1: MS + 1,0 mg/L NAA + 0,5 mg/L BA; MT2: MS + 1,0 mg/L
NAA + 0,2 mg/L BA; MT3: MS + 1,0 mg/L NAA, MT4: SH + 1,0
mg/L NAA + 0,5 mg/L BA; MT5: SH + 1,0 mg/L NAA + 0,2 mg/L
BA; MT6: SH + 1,0 mg/L NAA va lap lai 3 lan.

Thi nghiém 9: Anh hwéng ciia nong dé than hoat tinh dén sinh
triedng va kha ndng ra ré tao cdy con hoan chinh

Thi nghiém duoc b tri theo kiéu hoan toan ngau nhién (CRD) mot
yéu to, gom 4 cong thirc: CT1 (B/C): khong bo sung than hoat tinh; CT2:
0,2 g/L; CT3:0,5 g/L; CT4: 1g/L, lap lai 3 lan.

Thi nghiém 10: Anh hwong cua nong do dinh dudng co ban
trong moi truong toi wu dén sinh truong Cia cdy in vitro

Thi nghiém duoc bb tri theo kiéu hoan toan ngiu nhién (CRD)
modt yéu t6, gdm 3 mdi truong: MT1 (B/C): SH; MT2: SH1/2 ; MT3:
SH1/3, 1dp lai 3 1an. Tong s6 cdy: 3 CT x 5 cay/CT x 3 lan lap = 45 cay.

Thi nghiém 11: Panh gid anh huwéng cia gid thé dén kha ndng

thich vmg ciia cdy giong in Vitro trong vieom wom



Thi nghiém dugc b tri theo kiéu hoan toan ngau nhién (CRD)
mot yéu td, gom 4 cong thic, 1ap lai 3 1an. CT1: Gia thé 1a 100% dat
mun nai (B/C); CT2: Gia thé 1a hdn hop gdm dat mun nui va da
perlite tron theo ty 1€ 1:3; CT3: Gia thé 1a hdn hop gf")rn d4t mun nai,
khoang vermiculite va d perlite tron theo ty 18 2:3:1; CT4: Gia thé 1a
hén hop gébm dat min niii, phan hitu co, va bun réu (peat moss) tron
theo ty 1€ 2:1:1.

Thi nghiém 12: Pdanh gid anh hwéng cia tuéi cdy dén kha
ndng thich g ciia cdy giong in vitro trong vieon wom

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD)
mot yéu td, gém 3 cong thuc, 1ap lai 3 lan. CT1: Cay giéng invitro 1
nam tudi; CT2: Cay gidng in vitro 1,5 ndm tudi; CT3: Cay gidng in
vitro 2 nam tudi
2.4.4. Ngi dung 4: Nghién ciru hoan thié¢n bién phdp ky thudt sdan
Xudt cdy giong hivu tinh tir hat

Thi nghiém 13: Nghién citu bién phdp xit Iy qualhat giong sam
Ngoc Linh truoc khi gieo

Thi nghiém dugc bd tri theo kiéu hoan toan ngau nhién (CRD)
mot yéu td, gom 7 cong thirc (CT), mdi cong thic 30 hat, 1ap lai 3
lan. CT1: Qua chua bo vo thit gieo ngay; CT2: Qua di bo vo thit lay
hat gieo ngay; CT3: Qua chua bd vo thit dugc phoi am can; CT4:
Qua da bo vo thit, hat dugc phoi am can; CT5: Hat phoi 4m can dugc
ngam trong GA370 ppm trong vong 45 phut; CT6: Hat phoi am can
dugc ngam trong GA3;100 ppm trong vong 45 phut; CT7: Hat phoi
am can dugc ngam trong GA;150 ppm trong vong 45 phut.

Thi nghiém 14: Anh hwéng ciia phwong phdp bdo qudn hat
giong (tw nhién va nhan tao) dén ty 1é moc mam, 1y 1é hinh thanh cdy

con va 1y 1é xudt vieon cdy giong sam Ngoc Linh
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Thi nghiém dugc b tri theo kiéu hoan toan ngau nhién (CRD)
mdt yéu t6, gom 4 cong thirc (CT), mdi cong thirc 30 hat va duoc lap
lai 3 1an. CT1: Hat giéng dem gieo sau khi thu hoach (da tach vo thit)
dugc U trong min nai (D/C); CT2: Hat gidng sau khi thu hoach (da
tach vo thit) dugc U trong cat sudi (46 am 75- 80%); CT3: Hat giéng
sau khi thu hoach (da tach vo thit) dugc U trong gia thé 50% mun nui
+ 50% cat (46 am 75- 80%); CT4: Hat giéng sau khi thu hoach (di
tach vo thit) duoc U trong cat (46 am 75-80%), dat trong diéu kién
nhan tao -4°C trong 120 ngay.

Thi nghiém 15: Anh huong cia gid thé gieo hat dén ty 1é moc
mam ciia hat sém Ngoc Linh

Thi nghiém duoc bé tri theo kiéu hoan toan ngiu nhién mot
yéu t6 (CRD). Gom 5 cong thuc (CT), mdi cong thirc 30 hat (da nit
nanh) va duoc lap lai 3 1an. CT1: gieo hat trong dét rimg 100% dét
ring (D/C); CT2: gieo hat trong gia thé mun (100% mun nai); CT3:
gieo hat trong gia thé phan hitu co ¢ hoai muc (100% phan hitu co);
CT4: gieo hat trong gia thé 50% mun nui + 50% dét ring; CT5: gieo
hat trong gia thé 50% mun nti + 50% phén hiru co hoai muyc
2.4.5. Nghién ciru mét sé bién phdp ky thudt chinh trong sim Ngoc
Linh dwoi gian mdi che

Thi nghiém 16: Anh hweng cua khodng cdch trong dén sinh
trieéng, phat trién va ndng sudt cd thé cdy sim Ngoc Linh

Thi nghiém dugc bb tri theo phuwong phap khdi ngiu nhién day
da (RCBD). Gom 4 cong thirc (CT); CT1: 20 x 20 cm (25 ciy/m?);
CT2:20 cm x 30 cm (16 cAy/m?); CT3: 25 cm x 30 cm (13 cay/m?);
CT4: 30 cm x 30 cm (11 cay/m®), lap lai 3 lan.

Thi nghiém 17: Anh huong cua liéu lwong phdn bén dén sinh

trueéng, phdt trién va ndang sudt ciia cdy sam Ngoc Linh
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Thi nghiém dugc bd tri theo phuong phap khdi ngau nhién
hoan toan (RCBD). Gom 4 cong thirc (CT),CT1: 80 tin mun nii
(nén) + 5.000 kg Phan hitu co vi sinh  hoai+ 20 N/ha; CT2: 80 tin
mun niii (nén) + 7.500 kg Phéan hiru co vi sinh u hoai + 20 P,0s + 20
K,O/ha; CT3: 80 tAn mun nui (nén) + 10.000 kg Phan hiru co vi sinh
1 hoai+ 20 P,0Os+ 40 K,0O/ha; CT4: 80 tin mun nai (nén) + 12.500 kg
Phan hitu co vi sinh @ hoai + 20 P,05 + 60 K,0/ha; CT5: 80 tin mun
nai (nén) + 15.000 kg Phéan hitu co vi sinh 0 hoai+ 20 P,0s + 80
K,0/ha

*Phwong phap 1dy miu dit va vi sinh vat thi nghiém

Céc phuong phap xac dinh tinh chit dat bao gébm: pHyc theo
TCVN 5979:2011); Nts (theo TCVN 6498:1999), P,Os ts (theo
TCVN 8940:2011), K,O ts (theo TCVN 8660:2011); Ndt (theo
TCVN 5255:2009), P,0s dt (theo TCVN 8942:2011), K,O dt (TCVN
8660:2011); Ca’* trao ddi (theo TCVN 4405:1987), Mg** trao doi
(TCVN4405:1987). Thanh phin co giéi dat (theoTCVN 8567: 2010).
Vi sinh vat cé dinh dam (theo TCVN 6166:2002); vi sinh vit phan
giai l1an (theo TCVN 6167:1996); vi sinh vat phan giai cellulose
(theoTCVN 6168:2002); vi sinh vat tong (theo TCVN 4884: 2005).
2.5. Phwong phap xir 1y s6 liéu

Céc s liéu thi nghiém dugc thu thap va xir Iy thong ké theo
phuong phap phan tich phuong sai ANOVA 1 va 2 nhén té. Cac sb
liéu % duoc chuyén ddi sang dang arcsinVx trudc khi xir 1y thong ké;
Céc két qua duoc sir 1y thong ké bang phan mém IRRISTAT 5.0,
Excel 2010 va Statgraphics Centurion XVII theo phuong phap LSD
Multiple Range Test & muc y nghia 5%.
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CHUONG III
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh hién trang phat trién va san xuat ciy giéng sim
Ngoc Linh

3.1.1. Thuc trang trong, quy hogch bdo ton va phdt trién cdy sim
Ngec Linh trong nhitng nam qua

Hién nay, tinh Kon Tum d3 trong dugc khoang 500 ha sam
Ngoc Linh. Trong d6, Cong ty C6 phan saim Ngoc Linh 1a 470 ha,
Cong ty TNHH Mot thanh vién Lam nghiép Pak T6 1a 15 ha,Trung
tam Uom tao va hd trg doanh nghiép Khoa hoc Cong nghé 05 ha va
mot s6 dién tich do nguoi dan trong. Tai tinh Quang Nam nam 2013
tai bang 3.1 cho thy, cac quin thé sam Ngoc Linh (khoang 653.500
cdy) phan bd tai mot sé xa quanh dinh Ngoc Linh véi tong dién tich
65,35 ha, bao gdbm xi Tra Linh (61,5 ha), Tra Nam (1,2 ha) va Tra
Cang (2,65 ha) va dang dugc bao ton nghiém ngit tai 27 diém trong.
Pén nay dién tich thuc té trong dugc 1a trén 925 ha bao gdm cua
Doanh nghiép va hd gia dinh. Ngoai ra tinh Quang Nam da phé duyét
cho thué méi trudng rimg (MTR) dé trong sim Ngoc Linh la
1.428,96 ha, trong d6: Ho gia dinh, c4 nhan (428,96 ha); to chic
doanh nghiép: (1.000 ha). Gia tri kinh té: ciy gidng 1 nim tudi tir
250 - 300.000 dong/ciy; gia sdm céac loai tir 75 - 100 triéu dong/kg.
M0i ha sau 5 nam trong sé& thu loi nhuan tir 30 - 50 ty dong.

Hién nay, Kon Tum va Quang Nam da quy hoach khu vyc bao
ton, luu gitt va phat trién sim Ngoc Linh theo do cao véi tong dién
tich 1a: 47.309 ha tai bang 3.2. Tinh Kon Tum: tong dién tich quy
hoach 1a 31.742 ha. Trong d6 khu vuc ¢6 d6 cao tur 1.200 - 1.500 m
la 14.754 ha (vung d&€m, hinh thanh dai bao v¢ 161, bao vé moi truong
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sinh thai) chiém 46,48%; d6 cao > 1.500 m 1a 16.988 ha (ving trong
sam) chiém 53,52%. Giai doan 2010-2016, Cong ty TNHH Mot thanh
vién Lam nghiép Pak T6 di bao ton va phat trién dugc 20 ha vuon
gidng gdc sdm Ngoc Linh. Tai Quang Nam: tong dién tich dat quy
hoach bao ton, phat trién saim Ngoc Linh theo do cao 1 15.567 ha,
trong d6 khu vuc c6 d6 cao tir 1.200 -1.500 m 13 13.329 ha (chiém
85,62%); >1.500 m 1a 2.238 ha (14,38%). Giai doan 2013 - 2018; 7
xa trong ving quy hoach bao t6n sam da duoc tinh Quang Nam hd trg
11.500 cay gidng saim Ngoc Linh (cay 1-5 tudi) dé phuc vu san xuét
trong vung quy hoach.

Bang 3.1. Dién tich sam Ngoc Linh dugc trién khai tai huyén Nam
Tra My

. P . Dién tich S6 lwgng
TT x4 So luwgng cay 2
(ha) diém
Tra Linh 615.000 61,5 21
Tra Nam 12.400 1,20 02
Tra Cang 26.5000 2,65 04
Cong 653.500 65,35 27

Bang 3.2: Dién tich dat quy hoach bao ton, phat trién saim Ngoc Linh

theo d6 cao

_ Téng dién | 1.200-1.500m | >1.500m
TT Tinh
tich (ha) (ha) (ha)
Kon Tum 31.742 14.754 16.988
2 | Quang Nam 15.567 13.329 2.238
Tong 47.309 19.226 19.226

3.1.2.Hién trang san xudt cdy giéng trong théi gian qua
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Bang 3.3. SO luong ciy giong sim Ngoc Linh san xuét trong thoi
gian qua

Co sé viron Dién S6 lwong cay
TT Tinh . .
wom giong | tich (ha) giong (cay)
Kon Tum 3 4.050.000
Quang Nam 2 14,07 1.300.000
Tong sb 5 5.350.000

Hién nay, trén dia ban tinh Kon Tum va Quang Nam c6 5 co
s wom gidng cung cip cdy sadm Ngoc Linh tir hat c6 ngudn gc voi
s6 luong san xuat 5.350.000 cdy gidng dam bao chat lugng xuat
vuon tai bang 3.3.

Vé phat trién gidng sam Ngoc Linh tinh Kon Tum va Quang
Nam di tdp trung san xuét cdy giéng tir hat va nudi cdy mé cu thé:
Nhan gidng bang hat dua trén phuong phap k¥ thuat truyén thong:
(1) Lua chon ciy me dé 1iy hat: cdy sam ldy gidng phai dat duoc mot
s6 tiéu chudn sau: (i) Cay c6 do tudi tir 5 nam tudi tro 1én; (ii) cay
khong bi sau bénh, khong bi tén thuong co gidi hodc cac ton thuong
khac va (iii) cdy co biéu hién dic trung cua gidng sim Ngoc Linh
gdc, khong bi lai tap; (2). Qua sim 14y hat phai dat do chin nhit dinh:
qua c6 mau d6 twoi va xuét hién chdm den & dau; (3). Gieo hat gidng:
Trudc khi gieo, hat dugc dai vo cAn than va xu 1y ngdm trong nudc toi
voi ty 1& 1 phan toi 9 phan nuéc dé phong ndm bénh; (4). Lya chon
cdy gidng: chon cdy gidng 1 ndm tudi tré 1én; r& ci hinh con quay,
chidu cao than tir 13 - 15 cm, chiéu dai ca (>1 cm), dudng kinh cu
(>0,5 cm); 14 xanh hodc xanh dam, khong bi dém hay bj Ga vang,
khong c6 déu hiéu sdu bénh. Nhan cdy gidng bang phuong phap nudi
ciy mé té bao: Quy trinh san xuit cay gidng sim bang phuwong phap
invitro chii yéu nhu sau: Phoi duoc lay tir cac bo phan cila cay khoang
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9 thang sau d6 cay rut binh dua ra ngoai vuon wom khoang 6-8 thang,
khi cay co cu voi dau mam, duong kinh ci (> 0,7cm), cu hinh con
quay, mau xanh, khong dinh phai, c6 téi thiéu 2-3 ré dwa ra huan luyén
khi c6 mot 14 that, chidu cao ciy >5cm. Thoi gian huan luyén quen véi
moi truong trén nti 5-7 ngay sau d6 mai rat binh. Thoi gian wom 3-5
thang dudi tan rimg. Ty Ié song dat trén 80%.
3.1.3. Mgt sé yéu té hgn ché trong phdt trién va san xudt sim
Ngec Linh

(1). Thiéu vén va ciy giéng 1a hai yéu t han ché 16n nhét cua
cac nong ho. Vén 16n dé dau tu vat tu (gidng, vat tu khac) va chi phi
cong cham soc (>4,9 ty dong/ha cho tréng moi). Ngudn ciy gidng
ngay cang khan hiém trong ty nhién, cho nén gia mua hat giéng tir
100-150.000 dong/hat; gia ciy giéng rat cao, tir 200-300.000 d/cay
(cdy 1 nam tudi); (2). Kha niang tiép can thong tin khoa hoc k¥ thuat
(cay giéng dat tiéu chuan, k¥ thuat canh tac...) ciia hd trong sam con
han ché. Phuong thirc canh tac va kién thirc ki thuat ciia nong ho chi
1a kién thirc ban dia; (3). Trinh d6 hoc vin cta néng ho - phin 16n 1a
nguoi Xé Pang con thﬁp (da phﬁn m&i hoc hét cép 1), boi vay, han
ché vé ung dung khoa hoc k¥ thuat vao canh tac; (4). Viéc canh tac
sam chi duoc thyuc hién & quy mo nho, chua c6 sé luong thanh pham
du 16n dé ché bién va san xuat hang hoa; (5). Hién nay, ving trong
sam Ngoc Linh dang chju tic dong cua hién tuong thoi tiét dién bién
cuc doan nhu luong mua it, am do khong khi thép; ap luc sdu bénh
hai rat I6n; dac biét 1a bénh dém vong, swong mai, 15 ¢6 rg, thi ré,..
3.2.Nghién ctru phwong phap xic dinh diing giéng sim Ngoc Linh
bing chi thi phan tir
3.2.1. Két qua thiét ké chi thi phan tir DNA sam Ngoc Linh

Dé thiét ké xay dung bo chi thi phan ti, d& tai dd khai thac



16

thong tin vé hé gen nhan cta nhan sim (P.ginseng) trén cac co so dir
liéu chtra trinh ty cdc doan lap don gian (microsatellite), trinh tu
Genome survey sequence (GSS), Expressed sequence tag (EST) trén
ngan hang gen (NCBI) hinh 3.1

PgHO007H09d Panax ginseng BAC library (PgH BAC) Panax ginseng

genomic clone PgH007H09, genomic survey sequence
GenBank: BZ957983.1

enBank (

>BZ957983.1 PgHOB7HO9d Panax ginseng BAC library (PgH BAC) Panax ginseng genomic clone
PgHOO7HOS, genomic survey sequence
ATGAAARATTATTTTGACTGATAATTTAATTATCTAAGATAATTGTTAAGTTTTCAGGCAGAGTTTAATT
GAATTTAAACTCGATATTTGTTAGATTAGACAATTGGGATGT TAGAATTGTACCGAACTCAACTCGAACT

GCAATAGT TTGACATGAGGCTAGGTGTTATGTGT TGTATAGATGGATAGGGTTATGTGTTATATATATAT
ATATATATATATATATATATATATATATATAATAGTATTATATTGTGATGATATTATTCTAATATTGGAG
ATCTATATTTCTAATATTAGGTCTTCGGATAAAGCTTATTAAAATGTGTAACGATAATCAACGAAATAGG
CAAGTTTATCTTAACTCTACTTAGAGTTGTTTCATTCAGATATGCTTATAGTTAATCATTGCTGATTGTC

ATGT

Hinh 3.1. Trinh ty doan GSS mi s6 BZ957983.1 trén NCBI
Két qua & hinh 3.2 cho thdy, trinh tw ma s BZ957983.1 c6
chiéu dai 424 nucleotide, trong d6 c6 chira SSR kiéu lap TA véi 21
lan lap lai. Piém bét dau cia doan lap tir nucleotide s6 200 va két
thuc & nucleotide sb 241. Pay la doan trinh ty c6 chira SSR vai don
vi 1ap cao, trinh ty nay duoc lua chon cho thiét ké chi thi phan ta.
DPoan trinh ty Iya chon nay dugc sit dung qua chuong trinh Primer3

dé thiét k& moi cho phan ing PCR

< (s @ archive.gramene.org/db/markers/ssrtool?motif_length=trimer8&min_repeats=10
agagat ggggggggggggcgc tcg
totetotote T
gcgcgat

Paste/Enter your sequencea(s) here
>BZOSFOSE.1
ATGAAAAATTATTTTGACTEATAATTTAATTATCTAAGATAATTGTTAAGTTTTCAG
GCAGAGTTTAATT
GAATTTAAACTCGATATTTGTTAGATTAGACAATTGGGATGTTAGAATTGTACCGAA
CTCAACTCGAACT
GCAATAGTTTGACATGAGGCTAGGTGTTATGTGTTGTATAGATGGATAGGGTTATGT
GTTATATATATAT
ATATATATATATATATATATATATATATATAATAGTATTATATTGTGATGATATTAT
TCTAATATTGGAG

ATCTATATTTCTAATATTAGE TCTTCEGATAAAGCT TATTAALATGTGTAACGATAA

Bat lai FIND SSRs

SSRs found in your sequence(s)

i No.of |[SSR|[SSR
Sequence (Morifl| No-of || SSR || 358 |IseqLength

"?ZQWS Tia |21 ‘200 a1 ||a24
Hinh 3.2. Két qua tim kiém doan SSR trén trinh ty mi sb
BZ957983.1 bing chwong trinh Gramene SSRtool
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Frimmer3 Crutput

Hinh 3.3. Két qua thiét ké médi cho doan trinh ty mi sé
BZ957983.1

Két qua tai hinh 3.3 cho thay: chi thi phan tir da thiét ké gom:
diém bat dau, do dai, nhiét d6 gin mdi, trinh tr cia moi xudi va moi
nguoc. Kich thude san pham khuéch dai ctia phan img PCR béi chi thi
da thiét ké 1a 230 bp. Dé tai str dung 2000 doan trinh tu va da thiét ké
duoc 90 chi thi phan tir. Két qua cho thiy: 78/90 chi thi bat cip tot voi
ADN cuia 2 loai nghién ctru va cho san phim dién di rd nét (Hinh 3.4).
San phiam PCR da s c6 kich thudc tir 100300 bp. Két qua nghién ciru
ung dung trinh ty microsatellite, GSS, EST va trinh ty gen luc lap cta
nhén sam (P. ginseng) dé thiét ké chi thi phan tir phuc vu kiém dinh sam
Ngoc Linh (P. vietnamensis). _

Hinh 3.4. Két qua khao sat chi thi phin tir trén gel agarose 2,5%
Ghi cha: 1: ADN sdm Han Quéc, 2: ADN sam Ngoc Linh, phia
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trén 1a tén chi thi thiét ké
3.2.2. Két qud xdc dinh chi thi phén tie dac hi¢u kiém dinh sém
Ngec Linh

78 chi thi phan tir ¢6 kha ning nhan boi DNA tét dbi voi sim
Ngoc Linh va sam Han Quéc dwoc sir dung chay khao sat trén cac
mau DNA céc loai sim (sdm Han Qudc, sim Ngoc Linh, sdm Lai

Chéu, saim Vi Diép, tam that hoang).
E30 E10 G2

3

Hinh 3.5. Két qua dién di san pham PCR bing chi thi E30, E10
va G22 phan biét sim Ngoc Linh véi mat sé loai sim khac

Ghi chu: 1: sam Han Quéc, 2: sam Ngoc Linh,3: sam Lai Chau,

4: sdm Vii Diép, 5: tam that hoang. 1kb 1a thang vach chuan (ladder).
Két qua tai hinh 3.5 cho thdy, chi thi E30 cho kich thudc san
pham cua saim Han Quéc (khoang 240bp) khac biét so v6i 2 loai sim
Ngoc Linh va sam Lai Chau (khoang 250bp). Sam Vi Diép va Tam
thit hoang khong bat cip v6i mdi cua chi thi nay. Chi thi E10 cho
kich thudc san pham 16n nhat & nhom sam Ngoc Linh va sam Lai
Chau (twrong duong 210bp). Kich thudc san phim PCR & miu sam
Han Quéc (< 200bp). Con lai kich thudc ciia bing ADN mau sim Vil
Diép va tam thit hoang twong dong ( khoang 190bp). Chi thi G22
cho két qua tuwong tu v6i chi thi E10 voi kich thude san phdm PCR
nho hon. Kich thuéc san phiam 16n nhat & nhom sam Ngoc Linh va
sam Lai Chau, tuong duong 200bp. Kich thudc san phdm PCR &
mau saim Han Qudc nho hon, khoang 190bp. Con lai kich thudc cua
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bang ADN mau sam Vil Diép va tam that hoang tuong dong, khoang
175bp. Két qua dién di san pham PCR véi chi thi M7 va M10 cho

thay, ca 2 chi thi ddc hiéu riéng cho sim Han Qudc va chwa thé phan

biét dugc saim Ngoc Linh véi cac loai saim con lai (Hinh 3.6).

400bLP

200bp

Hinh 3.6. Két qua dién di san pham PCR bang chi thi M7 va
M10 phan biét saim Ngoc Linh véi mot s6 loai sim khac

Ghi chu: 1: sam Han Quéc, 2: sam Ngoc Linh, 3: sdm Lai Chau,

4: sdm Vii Diép, 5: tam that hoang. 1kb 1a thang vach chuan (ladder).
Chi thi G5 cho két qua tuong tu nhu chi thi E30, kich thudc san
phdm ctia saim Han Quéc (khoang 200bp) khac biét so voi 2 loai sim
Ngoc Linh va sim Lai Chau (khoang 180bp). Sim Vii Diép va tam thét
hoang khong cho két qué bét cip v6i mdi cuia chi thi nay (Hinh 3.7). Chi
thi E29 cho kich thudc san pham PCR kha 16n, nhém sam Ngoc Linh va
sam Lai Chau twong dong dat khoang 530bp. Nhém sam Vii Diép va
tam that hoang cho kich thudc twong duong, khoang 350bp. Kich thudc

nh6 nhit ghi nhan & miu saim Han Qudc dat khoang 300bp.
GS E29

500bp

200bp
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Hinh 3.7. Két qua dién di san phAm PCR bing chi thi G5 va E29
phan biét saim Ngoc Linh véi mot s6 loai sam khac
Ghi chu’ 1: sam Han Quéc, 2: sam Ngoc Linh, 3: sam Lai Chéau,
4: sam Vii Diép, 5: tam that hoang. 1kb Ia thang vach chuan (ladder).
Bang 3.4. Két qua xac dinh chi thi phan tr dic hiéu kiém dinh sim
Ngoc Linh

sTT | Ki hic Kich thtr(?c Alleles chf) l-nf)i loai
) san pham | Pg | Pv | Pv fusidiscus | Pb | Ps
1 Gl 182 B | A A - -
2 G2 247 B | A A - | B
3 G20 276 A | B B CcC| C
4 G24 221 Al A - - -

5 G34 205 A | B B -
6 G36 219 A | A - - -
7 G4l 299 - A A - -
8 G42 166 A | A - - -
9 G43 162 A | A - - -
10 G46 204 - A - - -
11 G48 239 Al A - - -
12 G50 175 Al A - - -
13 G51 205 - [ A - - -
14 G52 249 Al A - - -
15 G53 250 - [ A - - -
16 G54 319 " BC - -
17 G55 168 C B|B
18 G56 250 Al A - - -
19 G57 152 A | A - - -
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AC

230
244
176
225

238
228
289
250
235
230
220
243
227
288
240
250

179
224
237

191
212

171
298
209

196
235

186

G58
G59
G60
G61
G62
G63
G64
G65
G66
G67
G68
G69
G70

El

E3

E5
E13
El4
E16
E19
E20
E21
E23
E24
E25
E26
E27

20
21

22
23

24
25

26
27
28
29
30
31

32

33
34
35
36
37
38
39
40
41

42

43

44
45

46
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74 | M22 24 BB A A -l c
75 | M23 213 - | A - - |-
76 | M24 154 B | A A - |-
77 | M25 243 Al A - - |-
78 | M26 247 AlA - - |-
79 | M27 179 B | B - - | -
80 | M28 150 |l6D B B AlC
8L | M29 248 B | B - - | -
82 | M30 230 B | B - - | -
83 | M3l 175 B | A C c|c
84 | M32 223 Al A - - | -
85 | M33 168 Al A - - | -
86 | M34 115 B |B - - |-
87 | M35 104 |AB| A A - | B
88 | M36 219 B | B - - |-
89 | M38 166 Al A - - |-
90 | M40 151 Al A - - |-

Ghi chi: Pg (sém Han Qudc), Pv (sim Ngoc Linh), Pv
fusidiscus (sdm Lai Chau), Pb (sim Vii Diép) va Ps (tam thit hoang).
G-thiét ké tir trinh tr Genome survey sequence (GSS) hé gen nhén; E-
thiét ké tir Expressed sequence tag (EST) hé gen nhan va M-thiét ké tir
trinh tu 1ap don gian (microsatellite) h¢ gen nhan.

Két qua chay xac dinh chi thi phan tir dac hiéu sir dung kiém
dinh Sam Ngoc Linh da xac dinh duoc chi thi phan tir M31 cho két
qua dac hiéu phan biét rd gitta sim Ngoc Linh véi tit ca 4 loai con
lai, thé hién & vach kich thuéc bang ADN dat 178 bp, 16n hon so vi

cac loai con lai (Hinh 3.8).
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1Kb SHPTS3

TTH VD2 Ml M2 M3 M4 M5 M6 M7 M8 M9 MI0O NL TTH VDI SLC1 SLC2 SLC3

200

100
Hinh 3.8. Két qua dién di san pham PCR bing chi thi SHPT83
phan biét saim Ngoc Linh véi mot s6 loai sam khac

Ghi chu: NL (sdm Ngoc Linh), VD (sdm Vi Diép), TTH (tam
that hoang), LC (sdm Lai Chau) va M1- M10 la cdc mau sdm Ngoc
Linh kiém tra. 1Kb 1 thang vach chuan (ladder).

3.3. Nghién ciru hoan thién san xuit ciy giong sim Ngoc Linh

bing phwong phap invitro

3.3.1. Két qud nghién ciru mau tao mé seo cé kha ning sinh phéi
va tao phéi vé tinh giéng sam Ngoc Linh

3.3.1.1. Két qud nghién citu phwong phdp xir 1y mau sam Ngoc Linh
Bang 3.5. Ty 1¢ nhiém khi xir Iy mau tir mo ci cay sdm Ngoc Linh

Thoi gian xir Iy miu | Téng sb S6 miu Ty 18
bang streptomycin miu nhiém nhiém (%)
500mg/L (miéng) (miéng)

CT1-DC: 0 phut 40 36,0 90,0?
CT2: 5 phut 40 28,0 70,1°
CT3: 10 phit 40 25,0 62,5°
CT4: 15 phut 40 5,7 14,2
CTS5: 20 phit 40 4,0 10,0°
LSDy05 - - 41
CV (%) - - 4,4
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Ghi chu: CT (cong thirc); cdc ky tu khac nhau a,b,c,d,e... trén cung
mét cot biéu th s khdc biét c6 ¥ nghia ¢ mirc a= 0,05 theo phép thir
LSD Multiple Range Test

Phén tich két qua thng ké s6 mau bi nhidm sau 4 tuan nuoi tai
& bang 3.5 cho thiy: Cong thic vo tring mau CT5 cho két qua sb
mAu nhiém it nhét 1 10,0%, sai khac c6 ¥ nghia thong ké ¢ murc 0.05
d6i ddi voi cac cong thirc con lai. Poi v6i nudi cdy md chdi mam tai
bang 3.6 cho thay: ty 1& nhiém giam dan, dat cuc tiéu khi thoi gian
xir Iy miu bang ethanol 70% la 5 phut, CT4 cho két qua sd mau
nhidm it nhat 1a 5,0%, sai khac c6 y nghia thong ké ¢ murc 0.05 dbi
véi cac cong thire con lai.
Béng 3.6. Ty 1¢ nhiém khi xir Iy mau tir m6 chdi mam cdy sam Ngoc
Linh

Thoi gian ngadm miu Téng sb S6 miu Ty 1€
trong dung dich 70% miu nhiém nhiém
ethanol (miéng) (miéng) (%)
CT1-bC: 0 phut 20 20,0 90,0°
CT2: 1 phut 20 4,7 23,3°
CT3: 3 phit 20 4,0 20,0°
CT4: 5 phut 20 1,0 5,0°
CT5:10 phut 20 6,3 31,7°
LSDy,05 - - 3,2
CV (%) - - 5,0

Ghi chu: CT (cong thiec); cac ky tw khac nhau a,b,c,d,e trén
cung mét cét biéu thi sw khdc biét c6 y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test

D4i v6i mau tir mo than két qua tai bang 3.7 chi ra rang: Cong

thirc v6 tring mau CT5 cho két qua s mau nhidm it nhét 13 4,0%, sai
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khac c6 y nghia ddi théng ké & mirc 0.05 ddi véi cac cong thirc con

lai. Két qua tai bang 3.8 cho thdy: Cong thirc vo tring mau 14 CT5
cho két qua sé6 miu nhiém it nhat 1a 11,4 % (CT5), sai khac ¢ y

nghia & mirc 0.05 d6i Vi cac cong thirc con lai.

Bang 3.7. Ty 1é nhiém khi vao miu tir mo than cidy sim Ngoc Linh

xtr 1y bang 0,7% thiophanate methyl

Théi gian xir Iy miu Téng s0 Sb n~1§u Ty 1€
trong dung dich 0,7% mau nhiém nhiém
thiophanate methyl (miéeng) (miéeng) (%)
CT1-BC: 0 phut 25 22,5 90,0°
CT2: 10 phut 25 17,2 68,9°
CT3: 20 phut 25 10,3 41,3°
CT4: 30 phit 25 47 18,7°
CT5: 40 phit 25 1,0 4,0°
LSDO0,05 - - 4,3
CV (%) - - 52

Ghi chu: CT (cong thiec),; cac ky tu khdac nhau a,b,c,d,e... trén
cuing mét cét biéu thi sw khdc biét c6 y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test

Bang 3.8. Ty 1& nhiém khi vao mau tir mé 14 cdy sam Ngoc Linh xtr

ly bang 0,7% thiophanate methyl

Thoi gian xir Iy mau Téng s0 S6 n~1§u T§ 1¢ nhidm
trong dung dich 0,7% II.l?ll nh.iiém (% )
thiophanate methyl (miéng) (miéng)
CT1- BC: 0 phut 35 31,5 90,0°
CT2: 10 pht 35 23,8 68,1
CT3: 20 phut 35 17,7 50,5°
CT4: 30 phat 35 6,7 20,0°
CTS5: 40 phut 35 4,0 11,4°
LSDO0,05 - - 6,9
CV (%) - - 7,6
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Ghi chu: CT (cong thurc); cac ky tw khdac nhau a,b,c,de...
trén ciing mét cét biéu thi suw khdc biét cé y nghia ¢ mirc a= 0,05
theo phép thir LSD Multiple Range Test
3.3.1.2. Két qud nghién ciru cam g tao mé seo

Két qua trong nghién ciru nay tai bang 3.9 cho thy, mé cay tir
chdi mam dé tao thanh mé seo0 S0 v&i mau cdy tir ci miac du & ndng
d6 2,4-D thap. Ty 1é md seo tao thanh tir mo cu dat cao nhat la
70,2% (MT3), sai khac c6 y nghia théng ké & mic 0.05 dbi véi cac
cong thirc con lai. Trong khi d6 ty 1¢ tao thanh mé seo tir chéi mam
dat cao nhat 1a 90% (MT?2) sai khac co y nghia thong ké & mic 0.05
dbi voi cac cong thirc con lai. Didu nay cho thiy té bao & cac md
cang tré hoa thi cang dé cam ung tao thanh mo seo.

Béang 3.9. Anh hudng cia chit 2,4-D dén sy tao thanh mé seo & cay

sdm Ngoc Linh
TB ty I€ tao thanh
Moi . n o 2
. M0oi trwong nudi cay mb seo (%) Pac diem
truong .
Cu Ch6i mam
bC MS 0,0 0,0° Khong ¢6
b c
MT1 MS + 0,3mg/L 2,4-D 62,5 71,6 C6 mau
MT2 | MS+0,5mg/L2,4-D | 60,0° 90,0° vang

MT3 | MS+1,0mg/L24-D | 70,2° 63,4 nhat, x0p

LSDO0,05 - 2,0 2,0 -

CV (%) - 251 119 -

Ghi chu: CT (cong thurc); cdc ky tw khac nhau a,b,c,d. trén
cting mgt cot biéu thj si khdc biét cé y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test
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3.3.1.3. Két qud nghién ciru cam ing tao phdi vo tinh

Két qua & bang 3.10 cho thay; ty 1& phoi vo tinh dwoc tao
thanh lai khac biét gitta cac moi truong nudi cdy. DSi Vi méi trudong
nudi cay chi b sung 1 mg/L 2,4-D va 1,0 mg/L NAA thi 1¢ phoi vo
tinh duoc tao thanh dat 35,0% va sb lugng phoi trung binh trén mot
mau cay dat 12,2 phoi/mau (CT3). Trong khi d6, & méi truong co bd
sung TDZ ty I¢ tao thanh phdi ciing nhu sb lugng phoi trén mot mau
cdy déu cao hon. Mbi truong duoc bd sung 1,0 mg/L 2,4-D, 1,0
mg/L NAA va 0,5 mg/L TDZ (CT12) c6 ty I¢ phat sinh phdi cao
nhét, dat 89,0% va sb luong phoi trung binh trén mot miu cdy dat
20,1 phoi/mau sai khac co ¥ nghia théng k& & mic 0.05 dbi véi cac
cong thurc con lai.
Bang 3.10. Anh huong ctua 2,4-D, NAA va TDZ dén sy tao thanh

phoi vo tinh tr md se0 co kha nang sinh phdi sdm Ngoc Linh

TDZ Ty 1é phodivo | TB s6 phoi
CT T6 hop tinh dwoc tao | vo tinh/mé
mg/L
thanh (%) Se0
CT1 | 0,5mg/L 2,4-D 0 0 0
CT2 | 0,5mg/NAA 0 0 0
1,0 mg/L 2,4-D + 1,0 A
CT3 0 35,0 12,2¢
mg/L NAA
CT4 | 0,5mg/L 2,4-D 0,1 0 0
CT5 | 0,5mg/L NAA 0,1 45,0° 12,6
1,0mg/L 2,4-D+1,0 d d
CT6 0,1 55,0 13,6
mg/L NAA
CT7 | 0,5mg/L 2,4-D 0,3 0 0
CT8 | 0,5 mg/L NAA 0,3 74.6° 18,5
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1,0mg/L2,4-D+1,0

CT9 0,3 79,0° 17,5°
mg/L NAA

CT10 | 0,5 mg/L 2,4-D 0,5 0 0

CT11 | 0,5 mg/L NAA 0,5 50,0 16,3°
1,0mg/L2,4-D+1,0 f

CT12 0,5 89,0 20,1°
mg/L NAA

CT13 | 0,5 mg/L 2,4-D 1,0 0 0

CT14 | 0,5 mg/L NAA 1,0 20,0° 12,1°
1,0 mg/L 2,4-D +1,0

CT15 1,0 45,0° 10, 7%
mg/L NAA

L.SDO0.05 - 8,7 0,5

CV (%) - 33 2,0

Ghi chu: cac ky tw khac nhau a,b,c,d,e.f,g.h trén cung mot
cot biéu thi si khdc biét ¢é ¥ nghia & mitc a= 0,05 theo phép thir
LSD Multiple Range Test
3.3.2. Két qud nghién citu méi trwong nhan phoi va tao cii cdy mé
sdm Ngoc Linh

Két qua tai bang 3.11 cho thdy: tit ca moi truong chira GAg
(MT2, MT3, MT4, va MT5) déu cho phdi nay mam thanh ciy con
v6i than 14 phat trién manh nhung lai khéng c6 ci micro. Bén canh
do6, & cac cong thic thi nghiém con lai (MT6, MT7 va MT8) déu co
phoi ndy mam thanh cy con sinh truéng phit trién t6t véi cii micro
duogc tao thanh, dac biét ¢ MT8 (MS + 1,0 mg/L BA va 0,5 mg/L
NAA) c6 ty 1& phdi ndy mam chuyén thanh cay con véi cii micro cao
nhit dat 70,6% sai khac c6 y nghia théng ké & mirc 0.05 & hau hét
cac moi truong (MT) con lai loai trir MT5 (MS + 5,0 mg/L GA).
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Bang 3.11. Anh hudng ctia mdi truong nudi cay dén sy nay mam cia

phoi thanh cay con in vitro vdi cit micro sam Ngoc Linh

Ty I¢ phoi nay
mam thanh cay

Pic diém caa cay

MT M0oi treong L -
an In V|tro’sau 6 con invitro
tuan nudi cay (%0)
MT1 a Cay phat trién cham,
(bC) MS 26,5 khéng c6 cu micro
MS + 0,5 b Cay phat trién than 14,
MT2 mg/L GA3 31,0 khong tao cu micro
MS + 1,0 ¢ Cay phat trién than 14,
MT3 mg/L GA; 385 khong tao ¢t micro
MS + 3,0 e Cay phat trién than 14,
MT4 mg/L GA; 515 khong tao ¢t micro
MS + 5,0 o Cay phat trién than 14,
MTS mg/L GA; 69,7 khong tao ¢t micro
MS + 1,0 T
MT6 | mg/L NAA + 60,5' Cay ph?; evered
0,5 mg/L BA
MS + 1,0 T
MT7 | mg/L NAA + 45,5° Cay phantqgﬁ)” vorcu
1,0 mg/L BA
MS + 0,5 T ST
MT8 | mg/L NAA + 70,67 Cay p}:ﬁt ;}z?ot"t vol
1,0 mg/L BA U
LSDO0,05 1,14 -
CV (%) 1,3 -

Ghi chu: MT (Méi truong), cdc ky tw khdac nhau a,b,c,d,e.f,g
trén cung mot cot biéu thi su khdc biét ¢ ¥y nghia o muc o= 0,05
theo phép thwr LSD Multiple Range Test
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3.3.3. Két qud nghién ciru Ky thudt nhan va nuéi dwong cii ciy mé
sam Ngoc Linh

Nhan va nudi dudng ctit sam Ngoc Linh trong moi trudng nhan
tao MS + 0,5 mg/L NAA + 1,0 mg/L BA + 30g/1 sucrose la giai doan
quan trong quyét dinh ty 1¢ sdng cua cdy tir phong thi nghiém ra
vuon wom. Trong dé tai ndy, viéc nghién ciru méi truong, ky thuat
lya chon va thoi gian nudi dudng tao cdy nudi cdy mo dat kich thuéc
cu ludn dugc dat 1én hang dau. Sau khi tao phdi vo tinh c6 thé lya
chon dugc cac cdy md bao gdm cii micro riéng biét. Cac ciy nay s&
duogc lya chon va dua vao mdi truong nudi dudng dé phat trién ca c6
kich thu6c du 16n. Bén canh cac phdi don tinh riéng 1¢, khéi phéi 16n
trong qua trinh phat trién s& dinh gin chit vao nhau tao mé 16n sau
nay cé thé hinh thanh cu. Céac khdi mé phoi nay dugc luya chon, cit
tia tao cac cdy nudi ciy mo véi than cu twong dbi 16n va ciing duoc
chuyén sang méi trudng nudi dudng cu dé phat trién thanh cay hoan
chinh. Trong qué trinh nudi dudng tao ciy hoan chinh, cac chdi van
c6 thé nay trén than cu ciy nudi cdy mo va cac chdi nay ciing co thé
duoc cit riéng dé tao cdy moi.
3.3.4. Két qud nghién ciru tao cdy con hoan chinh mdu giong sam
Ngec Linh

Két qua tai bang 3.12 cho thay, méi truong SH thé hién wu thé
vuot troi vé sb luong ré tao thanh so voi méi truong MS. Trung binh sb
lwong ré ciia mot ciy cao nhit trén moi truong SH 14 4,0 ré, con & moi
trudng MS cao nhét chi dat 1,6 r& 1a do ham lwong mudi NH,NO; c¢6
trong moi trudng MS cao hon 8 1an trong méi truong SH 13 nguyén
nhén han ché sy phat trién cua ré. Phéan tich anh huong cua chét diéu tiét
sinh truong t6i kha nang ra ré cta cay in vitro sim Ngoc Linh cho thay
rang, khi bd sung 1,0 mg/L NAA vao méi truong dinh dudng thi ciy co
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s6 luong ré 1a 16n nhat (3,7 ré). Khi bo sung két hop 1,0 mg/L NAA Vi
BA (0,2-0,5 mg/L) vao mdi truong thi s6 luong ré tao thanh giam, sd
luong ré dat thap nhat 1a 1,9 r& (b6 sung 1,0 mg/L NAA + 0,5 mg/L
BA). Tuy nhién, két qua quan sat su sinh truéng ciia cdy nhan thy, &
mdi truong cd bd sung BA thi cay phat trién tot hon so véi méi truong
chi co NAA.

Bang 3.12. Anh huéng ciia méi truong dinh dudng va chét diéu tiét
sinh truong dén kha ning ra ré ctia ciy c6 cii micro cdy sdm Ngoc
Linh

S6 lwong ré

Moi . o
. Nong d9 chat dieu trung binh, | Trung
trudng o N
N tiét sinh trwéng (cai) binh
co ban
MS SH

MT1 | 1,0 mg/L NAA+0,5mg/LBA | 1,2° | 2,6 1,9

MT2 | 1,0mg/L NAA+02mg/LBA | 1,6° | 3,8 2,7

MT3 | 1,0 mg/L NAA 20° | 55° | 37
TB 16 | 40 -
LSDo,0s 02 | 04 -
CV (%) 64 | 45 -

Ghi chu: MT (Méi truwong);cac ky tw khdac nhau a,b,c.trén
cting mgt cot biéu thj si khdc biét cé y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test

Tai bang 3.13. cho thdy: O ndng d6 than hoat tinh thich hop 1a
0,2 g/LL trong mo6i truong SH + 1,0 mg/L NAA + 0,2 mg/L BA cay
sinh truong binh thuong, 1a ¢6 mau xanh dam, than cay ctng, cu chic
va dat sb ré nhiéu nhat (4,5 ré) sai khac c6 y nghia thong ké & muc

0.05 dbi vai cac cong thic con lai.
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Bang 3.13. Anh hudng cua ham lugng than hoat tinh dén sy sinh

trudng va ra ré clia cy in vitro siam Ngoc Linh

Ham .
Moi So
lwgng P .
CT trwong lwgng | Dic diém sinh treong
than hoat 2 x ..
nuoi cay re, cai
tinh, g/L
Cay sinh truong rat
cTi| 10 7
cham, trang vién 1a
SH+1,0 b Cay sinh truong cham,
CT2 0,5 2,3 L
mg/L trang vién la
NAA +0,2 Cay sinh trudng binh
CT3 0,2 mg/L BA | 45° | thuong, 14 xanh dam,
cung cay
. | Cay sinh truong tét, 14
CT4 0,0 3,8
xanh non
LSDg o5 - 0,2 -
CV (%) - 3,3 -

Ghi chu: CT (Cong thurc),;cac ky tw khdac nhau a,b,c,d trén
ciing mgt cot biéu thi su khdc biét ¢é y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test

Két qua tai bang 3.14 cho thiy; méi truong MT2 cho s6 luong
ré cdy nhiéu nhit, trung binh dat 5,1 ré/cay, sai khic co ¥y nghia
thong ké & mirc 0.05 dbi voi cac cong thirc con lai. Pang chu ¥ nhat
la & cong thae MT2 (SH1/2) c6 cay sinh truong khoe, cung cap,
khong tao phéi thir cAp & ré va cé chiéu cao cdy dat 6,8 cm sai khac
c6 ¥ nghia thong ké & mirc 0.05 ddi véi MT3,
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Bang 3.14. Anh hudng ciia ham lugng dinh dudng co ban dén sinh

truong cua cay sam Ngoc Linh

. Chiéu )
Moi . So ) Pic diem
. Moi trudng % . | caocay ] )
truwong re/cay sinh trueéng
(cm)
SH Nhanh, khoe,
MT1 | +30g/l +1,0 4.4 6,5° | khong sinh phoi
sucrose mg/L soma & goc
SH1/2 NAA + Nhanh, khoe,
MT2 | +30g/l | 02mg/L | 5,1° 6,8” | khong sinh phéi
sucrose | BA+0,2 soma & géc
SH1/3 | g/L than Cham, yéu,
MT3 | +30g/l | hoattinh | 4,5° 5,2* | khong sinh phéi
sucrose soma & goc
LSD o5 0,28 0,37 -
CV (%) 2,5 3,2 -

Ghi chu: MT (Moi truong),cdac ky tw khdac nhau a,b,c trén
ciing mgt cot biéu thi su khdc biét ¢é y nghia ¢ mirc a= 0,05 theo
phép thir LSD Multiple Range Test
3.3.5. Két qud khdo sdt khd nding thich ¥ng ciia cdy giong sim

Ngec Linh in vitro trong viwon cé gian mdi che

3.3.5.1. Nghién citu anh huong cia gid thé dén kha nang thich img

Cua cay giong sam Ngoc Linh in vitro trong viron won c6 gian mdi che

Két qua nghién ctru tai bang 3.15 cho thay. Cay con in vitro c6
ti 1& séng sot cao nhat & cong thirc CT3, dat 86,67%, sai khac c6 y
nghia thong ké & muc 0.05 ddi voi cac cong thirc con lai. Chiéu cao
trung binh sau theo doi (60 ngay) dao dong tur 5,4 - 5,8 cm. CT2 va
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CT3 tang truéng chiéu cao trung binh cdy cao nhat, déu dat 0,6 cm,
sai khac c6 y nghia thong ké & muc 0.05 dbi véi CT1 va CT4.
Bang 3.15. Anh hudng cua gia thé dén kha nang thich ing cay gidng
sam Ngoc Linh in vitro trong diéu kién vuon wom c6 gian mai che

Chiéu | Chiéu | Ting

A T;y l¢ cao TB | cao TB | truéng < qeRo s
Cong song 2 Pac diém sinh
thirc sot ban sau 60 chiéu " ruwém

%) | diu ngay | cao TB g
(cm) (cm) (cm)

Cay yéu, co
CT1 68,89% 5,2 5,6 0,40° | hién tu(_)rng’hé(‘)
than va chét dan

Cay yéu, c6

CT2 |7222*| 50 5,6 0,6° | hién twong héo
than va chét
Cay khoe, 14

CT3 |8667°| 52 5,8 0,6° | phat trién déu va
bam vao gia thé
Cay binh

CT4 |7889"| 51 5,4 0,3* | thudng, co hién
tuong héo ril

LSDO0,05 | 5,08 - - 0,06 -
CV% 3,3 - - 45 -

Ghi chii: CTI (100% ddt mim niii); CT2 (hén hop ddt mim nii
va perlite theo t/ 1é 1:3); CT3 (hdn hop ddt min niii, khodng
vermiculite va da perlite theo ti ¢ 2:3:1); CT4 (hén hop gom dat
mun nui, phan hitu co va bun réu (peat moss) tron theo ti I¢ 2:1:1;
cdc ky tu khdc nhau a,b,c trén cing mot cot biéu thi su khdc biét

c6 y nghia o mirc a= 0,05 theo phép thir LSD Multiple Range Test
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3.3.5.2. Nghién ciru anh hwéng cua tuéi cdy dén khd ndng thich img
Ciia cdy giong sam Ngoc Linh in Vitro trong vieon wom c6 gian mdi che
Két qua nghién ctu tai bang 3.16 cho thiy: CT3 (cdy 2 nim
tudi) cdy con c6 kha ning sdng sot cao nhat dat 71,73% va sai khac co
y nghia thong ké & mic 0.05 ddi véoi CT1 (cay 1 ndm tudi). CT3 6 su
tang truong chiéu cao trung binh cao nhat dat 0,6 cm, sai khac ¢6 y
nghia théng ké ddi véi CT1 va CT2.
Bang 3.16. Anh hudng cta tudi cdy dén kha nang thich ung cua cay

gidng in vitro trong vudn wom c6 gian mai che

Chiéu C;‘;g“ Tang
Kha cao cay truéng 2
Cong nflng cay TB B chidu DPic diém sinh
thire song bc;:m sau 60 | cao TB truéng
sot (%) dau .
ngay | (cm)
(cm) (cm)
Cay phat trién
CT1 62,66° 4.6 49 0,3? cham, 14 xanh
nhat, vién 14 héo
Cay 6n dinh, 14
CT2 68,68° | 5,0 55 0,5° phat trién déu,
xanh
Cay khoe, 14
CT3 71,73 5,3 5,9 0,6° phat trién déu
xanh
LSDO,05 6,6 - - 0,08 -
CV% 3,9 - - 39 -

Ghi chii: CT1(Cay giéng invitro 1 nam tuoi); CT2 (Cdy giong
invitrol,5 nam tuéi); CT3 (Cdy giong invitro 2 ndam tudi); cdc ky tw
khéc nhau a,b,c trén cing mgt cét biéu thi si khdc biét c6 ¥ nghia

¢ murec a= 0,05 theo phép thur LSD Multiple Range Test
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Két luan: Dé tai da cai tién va hoan thién cac bién phap k¥
thudt trong qué trinh san xut cay gidng sdm Ngoc Linh bang cong
nghé nudi ciy mé té bao cy thé: Budc 1: X Iy mau: md cu clia sim
Ngoc Linh, xtt Iy dung dich streptomycin 500mg/L trong 20 phut.
Choi mam, xtr Iy mau bang dung dich ethanol 70% trong 5 phat. M6
than va 14, xir ly mau bang dung dich 0,7% thiophanate methyl trong
40 phut; Budc 2: Tao mo seo tir mau mod sam Ngoc Linh. Méi trudng
tao mo seo 1a MS bd sung 1,0 mg/L 2,4-D; Mbi truong nhanh md seo:
MS + 70g/l sucrose + 0,1 mg/L 2,4D; Budc 3: Tao phdi: Moi truong
t6t nhat dé tao phdi vo tinh sém Ngoc Linh: MS + 1,0mg/l 2,4-D +
Img/l NAA + 0,5mg/L TDZ + 30g/l sucrose va 7g/l agar; Budc 4:
Nhan phdi va tao cdy con: M6i truong t6i wu cho kha ning tai sinh
choi tir phoi & mau sam Ngoc Linh: MS + 0,5 mg/L NAA + 1,0 mg/I
BA + 30g/I va 7g/l agar. Méi truong t6i wu hinh thanh cdy con ¢é cu
micro: MS + 1,0 mg/L BA + 0,5 mg/L NAA+ 309/l va 7g/l agar; Budc 5:
Tao r& va hoan thién cdy con: Méi trudng tdi wu cho su ra ré cai tao
cay con hoan chinh: SH + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L
than hoat tinh; Bu6c 6: Ra vuon wom: Mbi trudng téi wu cho su sinh
truong cua cdy sam in vitro trude khi dua ra vuon wom: SH1/2 +
309/l sucrose + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L than hoat
tinh. Cay giéng sam Ngoc Linh in vitro cho ty 1é song cao, cay khoe
va sinh truong tét ¢ gia thé gdm hdn hop dit mun ndi, khoang
vermiculite va da perlite theo ti I 2 :3 :1 khi dua ra vuon vom. Do

tudi thich hop dua cy giéng in vitro ra vuon 1a cay tir 1,5 tudi tré 1én.
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3.4. Nghién ctru hoan thién bién phip ky thuit san xuat ciy
gidng hiru tinh tir hat sim Ngoc Linh

3.4.1. Két qud nghién ciru xir Iy qudlhat giong sam Ngoc Linh
trwoc khi gieo

Bang 3.17. Anh hudng cua bién phap xir Iy qua/hat gidng sim Ngoc
Linh truéc khi gieo

Thai gian T+ 18 hinh Ty I€
, € nin ,
Cone e | g0 dén | Ty 1 moc ﬂf‘ | ey wuit
on w < < ann ca
& mec mam mam (%) y vuon
. con (%)
(ngay) (%)
CT 1(P/C) 110 56,67% 43,33° 38,22
CT?2 105 53,332 51,112 46,21°
CT3 102 65,56 63,33" 62,08°
CT4 97 72,220 70,00 66,96
CT5 95 75,56% 73,33 71,43
CT6 93 81,11° 77,78° 76,20°
CT7 95 71,11 67,78> 64,80
LSDg o5 - 9,34 10,26 12,28
CV (%) - 2,8 6,4 6,7

Ghi chu: CT: Qud chua bo Vo thit gieo ngay (P/C); CT2: Qud
dd bo v thit lay hat gieo ngay; CT3: Qud chira bo V6 thit duwoc phoi
am can; CT4: Qud dd bo vo thit, hat duwoc phoi dm can; CT5, CT6 va
CT7: Hat phoi dm can duoc ngdm trong GAs trong vong 45 phiit voi
gidi nong dé lan lwot la 70 ppm, 100 ppm va 150 ppm; cdc ky tw
khac nhau a,b,c,d, trén cung mot cot biéu thi su khdc biét cé ¥
nghia ¢ mirc a= 0,05 theo phép thur LSD Multiple Range Test

Két qua nghién ciru xir Iy qua/hat gidng sdm Ngoc Linh trudc
khi gieo tai bang 3.17 cho thdy: thoi gian tir gieo hat dén moc mam
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ngan nhat 1a CT6 1a 93 ngay.Ty lé moc mam cao nhat 1a CT6 dat
81,11%, khac biét co y nghia thong ké & muc 0.05 dbi véi cong thirc
CT1, CT2, CT3 va CT7. Ty I¢ hinh thanh cay con cao nhét 13 CT6
dat 77,78%, khéc biét c6 ¥ nghia théng ké ddi véi CT1, CT2 va CT3.
Ty ¢ cay xuat vuon ¢ CT6 duy tri & mirc 76,20%, sai khac co y
nghia thong ké dbi véi CT1, CT2 va CT3. Nhu vay, viéc phoi 4m
can hat giéng va xtr Iy bang GA; véi ndng d6100 ppm trong vong 45
phut da lam tang ty 1é ndy mam cao so voi hat khong dugc xir 1y (hat
gieo ngay).

3.4.2. Két qud xdc dinh dnh hwéng ciia phwong phdp bdo qudn hat
gidng (tw nhién va nhén tao) dén ty 1é moc mam, ty 1¢ hinh thanh
cdy con va ty 1¢ xudt vweon cdy giéng sdém Ngoc Linh

Bang 3.18. Ty 1é moc mam, ty 1¢ hinh thanh cdy con va ty 1& xut

vuon ddi v6i cac phuong phap bao hat gidng khac nhau

Cong Thoigian | Thoi | Thei | Tylé | Tyle | Ty lé

thic thu,quz‘i gian gian moc | hinh | cly
giong bao mec mam | thanh | xuat
(ngay/thang) | quan mam (%) cdy | vuon

(ngay) | (ngay) con | (%)

(%)

CT1(B/C) 5/9/2018 0 180 57,45 | 46,63 | 40,34
CT2 5/9/2018 120 180 76,53 | 71,22 | 68,56
CT3 5/9/2018 120 190 64,23 | 41,57 | 37,73
CT4 5/9/2018 120 195 71,34 | 67,23 | 63,67

Ghi chu: CTI: da tach vo thit duoc u trong dat rieng tw nhién
(P/C); CT2: da tich vé thit) dwge i trong cdt sudi (A6 am 75 - 80%);
CT3: di tach vé thit duwoc ii trong gid thé 50% dat rimg: 50% cdt (do
am 75 - 80%); CT4: da tach vé thit) dwoc i trong cat (A6 am 75 - 80%),
ddt trong diéu kién nhan tao 10°C trong 120 ngay
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Két qua nghién ciu bao quan hat tai bang 3.18 cho thiy: 2
cong thirc (CT1 va CT2) hat giong sau 60 ngay ngi nghi ngoai moi
truong dat da nay mam. O cac cong CT2, CT4 déu cho ty 1é¢ moc
mam va hinh thanh cdy con cao, dic biét & CT2 u trong cat sudi, ty &
moc mam dat 76,53% va cé ty 1€ hinh thanh cdy con dat dugc
71,22%. Ty 18 cay xuit vuon & cong thic nay duy tri & mic 68,56%,
cao nhat trong cic phuong phap bao quan. Nhu vay, viéc bao quan
hat trong cat am 1a mot phuong phap c¢6 hiéu qua rd rét trong viéc
san xuét cay giéng sam Ngoc Linh.

3.4.3. Két qud nghién ciru dnh hwéng ciia gid thé gieo hat dén khd
ndng moc mam, sinh trwéng Ciia cdy giong sém Ngoc Linh
Béang 3.19. Kha niang moc mam va ty 1¢ hinh thanh cdy con gidng

sam Ngoc Linh trén céc loai gia thé khac nhau

. . Ty 18 moc Ty 1& hinh thanh
Cong thic mam (%) cay con (%)

CT1 (d/c) 63,33 55,56°
CT2 67,78 58,89%
CT3 80,00% 67,78°
CT4 85,56¢ 78,89°
CT5 72,22 62,22%
LSDO0,05 8,72 9,76

CV (%) 6,3 8,0

Ghi chii: CT1: gieo hat trong ddt rimg tw nhién; CT2: gieo hat
trong gid thé mim (100% mim mii); CT3: gieo hat trong gid thé phdn
hitu co it hoai muc (100% phdn hitu co); CT4: gieo hat trong gid thé
50% maim niii + 50% ddt rimg; CT5: gieo hat trong gid thé 50% min
nui + 50% phan hitu co hoai muc; cac ky tw khdac nhau a,b,cd, trén
ciing mgt ¢t biéu thi s khdc biét ¢6 y nghia & mite a= 0,05 theo phép
ther LSD Multiple Range Test
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Két qua nghién ciru gia thé gieo hat (hat nit nanh) tai bang
3.19 cho thdy: Ty I¢ moc mam ciing nhu hinh thanh ciy con & cac
cong CT3, CT4 déu cho ty 1é moc mam va hinh thanh cdy con cao
nhat, dac biét & CT4, ty 16 moc mam dat 85,56% va c6 su khac biét v
nghia & muac 0.05 dbi véi CT1(D/C), CT2 va CT5 va c6 ty 1¢ hinh
thanh cdy con dat dugc 78,89% va khac biét c6 ¥ nghia théng ké &
mtc 0.05 d6i Véi cac cong thirc con lai.

Két luan: Dé tai da hoan thién cac bién phap k¥ thuat trong
san xuat cay giéng sam Ngoc Linh tir hat cu thé: Budc 1: Qua dai vo:
dung tay cha xat cho vo qua bong ra, 1iy hat trai déu trén nong nia,
dit trong diéu kién phong rim mat 5 - 7 ngay, phoi am can dén khi
v6 qua nhin nheo hodc se vo hat (46 4m 20%); Budc 2: Hat dwoc xir
1y ngdm trong dung dich GA; 100 ppm trong vong 45 phut; Budc 3:
Hat da dugc xir Iy GA; ¢6 thé dem gieo ngay trén vudn uwom voi gia
thé 50% mun nai + 50% dt ring ty nhién. Hoic hat duoc u trong cat
sach, d6 4m (75-80%) véi diéu kién lanh 10°C trong 120 ngay (bao
quan diéu kién nhan tao) dé hat nirt nanh s& gieo trén luéng khay
nhua kich thude (20 cm x 30 cm x 40cm).

3.5. Két qua nghién ciru mdt s6 bién phap chinh trong dudi gian mai che
3.5.1. Két qud dnh hwong ciia kKhodng cdch trong dén chiéu cao,
duong kinh thin va dwong kinh tin

Két qua nghién ciru tai bang 3.21 cho thay, chiéu cao ciy nim
thir 3, duong kinh than nim tht 3 sau trdng khong co su khac biét.
Puodng kinh tan nam thir 3, CT3 ¢6 dudng kinh tan 16n nhat (dat 31,76
cm), sai khac c6 ¥ nghia thong ké & mic 0.05 déi voi CT1 va CT2.
Khoang cach thua (25 x 30 cm) ciy c6 diéu kién phat trién dudng
kinh tan manh. Déi chimg (CT1), khoang cach hep (20 x 20 cm) cay

canh tranh vé dinh dudng va 4nh sang 1én dudng kinh tan thip nhét.
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Bang 3.21. Anh hudng ctia khoang cach trong dén chiéu cao, dudng

kinh va duong kinh tdn sdm Ngoc Linh ndm thir 3

CT (H) (cm) D than (mm) | D tan (cm)
CT1(d/c) 27,13 2,56° 24,02°
CT2 28,15 2,65° 27,71°
CT3 30,45 2,74 31,76°
CT4 28,59° 2,54° 28,02
L.SDy0s 1,01 0,22 2,83
CV (%) 34 43 5,1

Ghi chu: CT1: 20 x 20 cm (P/C); CT2: 20 x 30 cm; CT3: 25 x 30
cm; CT4: 30 x 30 cm ; CT - Cong thirc, H - Chiéu cao cay, D than -
DPuong kinh than chinh, D tan- Puong kinh tan;, N- nam thir; cdc ky tw
khac nhau a,b,c, trén ciing mét ot biéu thi su khdc biét c6 ¥ nghia ¢ muc
o= 0,05 theo phép thir LSD Multiple Range Test
3.5.2. Két qud dnh hwong ciia khodng cdch trong dén chiéu dai cu,
dwong kinh cii va néing sudt cd thé sim Ngoc Linh

Tai bang 3.22 cho thay: chidu dai ci sim Ngoc Linh nim thtr 3,
CT4 c6 chiéu dai ca dat cao nhit 1a 3,89 cm, sai khac co y nghia ¢ muc
0.05 dbi véi cac cong thirc con lai. Puong kinh cit nam thir 3, CT3 ¢6
duong kinh ¢t 16n nhét dat 2,60 cm, sai khac c6 y nghia thong ké & muc
0.05 dbi véi CT1 (B/C). Nam thtr 3 ning sut ca thé dat cao nhit 1a CT3
(dat 22,74 g/cay), sai khac co ¥ nghia thong ké & mirc 0.05 so véi cong
thirc d6i chimg (CT1) va CT2. Do vay, mat d9 trong cé anh huong 16n
dén sinh trudng va ning suét cua ci sim Ngoc Linh, trong do, trong
thua v6i khoang cach 25 x 30 cm hodc 30 x 30 cm cho két qua tot
nht phu hop véi két qua nghién ctru cia mot s tac gia trong nudc.
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Bang 3.22. Anh huéng cta khoang cach trdng dén chiéu dai ci,

dudng kinh ci va ning suat ca thé nam thir 3

cT CDC (cm) Do (mm) | angsuitcd the
(g/ciy)
CT1 d/c) 3,47° 2,11° 14,10°
CT2 3,66" 2,46 20,82°
CT3 3,70 2,60° 22,74°
CT4 3,89° 2,51° 21,09™
LSDg o5 0,22 0,15 1,80
CV (%) 3,2 3,1 4,6

Ghi chu: CT1: 20 x 20 cm (B/C); CT2: 20 x 30 cm; CT3: 25
x 30 cm; CT4: 30 x 30 cm:; CDC - Chiéu dai cii; D cii - Duong kinh
cu; N- nam thir; cdc ky tu khac nhau a,b,c, trén cung mét cot biéu
thi su khdc biét cé y nghia ¢ miec a= 0,05 theo phép thir LSD
Multiple Range Test
3.5.3. Két qud dnh hwong cia liéu lwong phén bén hitu co vi sinh
dén dit trong sam thi nghigm

Két qua tai bang 3.23 cho thay: gia tri pHkcl trudc va sau thi
nghiém cua cac cong thirc phan bon co bién dong 4,12-4,21 nho &
muc chua; ham lugng mun sau thi nghiém ctia cac cong thic it thay
dbi voi ham luong mun rat giau (> 19%), cao gap 2,4 1an so véi yéu
cau dit mun trdng sim M¥; ham luong N tong s cta cac cong thirc
phan bén sau thi nghiém it thay ddi voi ham lugng N tong s rat giau
(>1,08%). Ham lugng P,Os tong sb trong dét sau thi nghiém bién
dong rat nho giita cac cong thirc va déu & mirc rat giau; ham lugng
P,Os d& tiéu giita cac cong thic phan bon ¢ murc rat nghéo. Hau hét
cac cong thie phan bon sau thi nghiém ham luong K,0 tong sb &

murc tir nghéo dén trung binh; ham lwong K,0 d& tiéu rat giau (trung
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binh > 36 mg/100 g). Canxi trao dbi cao (> 6 1d1/100 g). Mg** trao

d6i ciing rat cao (>1,6 1d1/100 g).

Bang 3.23. Mot s6 chi tiéu dinh dudng da lugng trong dat thi nghiém

nam tha 3

Cong Tong sb (%) D& tiéu (mg/100g) Trao dol

thiic PHici (1dV100g)
HC | N |POs| KO | Ndt | P,Os| KO | Ca® | Mg*

Trudc

N 412 |17,25|1,12| 0,33 | 0,05 | 21,51 | 2,25 | 36,21 | 7,15 | 1,68

CTl | 418 | 1658|1,16| 0,28 | 0,04 | 21,56 | 2,27 | 37,56 | 6,99 | 1,61

CT2 | 411 |17,33|1,15| 0,35 | 0,04 | 21,08 | 2,31 | 36,33 | 6,98 | 1,62

CT3 | 413 |1827|1,08| 0,31 | 0,05 | 21,04 | 2,28 | 36,88 | 7,00 | 1,65

CT4 | 416 |1791|1,11| 041|005 | 21,11 | 2,35 | 3701 | 6,89 | 1,63

CT5 | 421 | 1825|114 | 0,39 | 0,06 | 21,14 | 2,34 | 36,78 | 7,21 | 1,62

Nguon: Két qua phan tich cia WASI nam 2020
3.5.4. Két qud dnh hwéng cia liéu lwong phin bon hivu co vi sinh

dén chiéu cao, dwong kinh thén va dwong kinh tdn sam Ngoc Linh

Bang 3.24. Anh huong cta lidu luong phan bon hitu co vi sinh dén

chiéu cao, duong kinh than va dudng kinh tan nam thir 3

CT H (cm) D thian (mm) D tan (cm)
CT1 31,17° 3,01° 30,15®
CT2 32,02° 2,96° 29,33°
CT3 29,78 3,02° 29,95%
CT4 38,69" 2,92° 32,21°
CT5 36,78° 2,71 31,22
LSDos 1,38 0,21 1,60
CV(%) 2,2 3,8 2,8
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Ghi chii: CT - Céng thire, CTI: 80 tan mim nii (nén) + 5.000 kg
Phdn hitu co vi sinh it hoai + 20 Niha; CT2: 80 tan mun nii (nén) +
7.500 kg Phan hitu co vi sinh v hoai + 20 P,Os + 20 K,O/ha; CT3: 80 tan
muin miii (nén) + 10.000 kg Phdn hitu co' vi sinh 1 hoai+ 20 P,0s + 40
K,O/ha; CT4: 80 tin mim niii (nén) + 12.500 kg Phdn hitu co vi sinh i
hoai + 20 P,Os + 60 K,O/ha; CT5: 80 tin mim nii (nén) + 15.000 kg
Phén hitu co vi sinh 1 hoai+ 20 P,0s + 80 K,O/ha; H - Chiéu cao cay;, D
than - Puong kinh thdn chinh, D tan - Puong kinh tan: N- nam thu; cdc
ky tir khdc nhau a,b,c.d, trén cimg mét cét biéu thi su khdc biét cé ¥ nghia
¢ muc a= 0,05 theo phép thir LSD Multiple Range Test

Qua bang 3.24 cho thiy: chiéu cao ciy nim tht 3, CT4 cho két
qua chiéu cao tot nhat 13 38,69 cm sai khac c6 ¥ nghia thng ké & murc
0.05 so voi cac cong thirc con lai. Puong kinh than nam thir 3,CT3 cho
két qua cao nhét 14 3,02 mm va sai khac co y nghia thong ké & mirc 0.05
ddi voi CT5 (2,71mm). Puong kinh tan nam thir 3, Cong thirc cho két
qua cao nhét 1a CT4 (32,21cm), sai khac c6 ¥ nghia & mirc 0.05 ddi véi
CT1 (30,15 cm), CT2 (29,33 cm) va CT3 (29,95 cm).
3.5.5. Két qud dnh huwéng cua liéu lwong phén bon hivu co vi sinh
dén chiéu dai cii, dwong kinh cii va néing sudt cd thé sam Ngoc Linh

Tai bang 3.25 nhan thay: Chiéu dai c nam thir 3, CT5 cho két qua
cao nhit dat 4,48 cm va sai khéc c6 ¥ nghia & mirc 0.05 d6i véi CT1, CT2
va CT3. Puodng kinh ct ndm thir 3, CT4 cho két qua dudng kinh ci cao
nhat 13 2,85 mm va co su sai khac c6 y nghia théng ké & mirc 0.05 dbi voi
CT1, CT2 va CT3. Ning suét ca thé nam thir 3, CT5 dat 32,05 g/cay va
sai khac co ¥ nghia thong ké & mirc 0.05 dbi véi CT1 (26,43 g/cay) va
CT3( 26,62 g/cay) la do cdy giéng saim Ngoc Linh dugc bd sung thém
phan hiru co vi sinh u hoai tur 14, canh cay rung va tham thyc vat tai
chd rat giau dinh dudng (ham luong hitu co >21%; Nts >0,4%; dam
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dé tiéu dang NH,: >400 mg/100g, dam dé tiéu dang NOs: >33,89
mg/100g) Véi lugng bén 15 tan/ha trong nam thir nhat 1a tién dé dé
nam tht 2 va thtr 3 bo sung thém lugng phan khoang véi luong 80 kg
K;O/ha da tao 1ap nang suét ca thé cao.

Bang 3.25. Anh huong cta lidu luong phan bon hitu co vi sinh dén

chi€u dai cu, duong kinh ct va nang suat ca thé nam thir 3

cT CDC Dcu Ning suét c4 thé
(cm) (mm) (g/cay)
CT1 3,36™ 2,20° 26,43
CT2 3,62° 2,48° 30,86"
CT3 3,13 2,62 26,62°
CT4 4,19° 2,85° 31,18
CT5 4,48° 2,77% 32,05
L.SD0,05 0,42 0,22 2,01
CV(%) 6,0 45 3,6

Ghi chii: CT - Cong thire, CTI: 80 tan mim nii (nén) + 5.000 kg
Phdn hitu co vi sinh 1 hoai + 20 Nlha; CT2: 80 tan mun mii (nén) + 7.500
kg Phan hitu co vi sinh u hoai + 20 P,Os + 20 K,O/ha; CT3: 80 tan mim
niii (nén) + 10.000 kg Phdn hitu co vi sinh u hoai+ 20 P,0s + 40 K,O/ha;
CT4: 80 tan mim nii (nén) + 12.500 kg Phdn hitu co vi sinh 11 hoai + 20
P,Os + 60 K,Olha; CT5: 80 tin muin niii (nén) + 15.000 kg Phdn hitu co vi
sinh 1 hoai+ 20 P,0s + 80 K;O/ha ; CDC-Chiéu dai cii; D cii - Puong
kinh than cu, D2 N - nam thir; cdc ky tw khdc nhau a,b,c, trén cung mot cot
biéu th; su khdc biét cé ¥ nghia ¢ Mike a= 0,05 theo phép thir LSD Multiple
Range Test
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KET LUAN VA PE NGHI

4.1. Két luan

1. Dién tich trong sam 1a 1.425 ha (chiém 3% dién tich quy
hoach); san xuat > 5 triéu cdy giéng trong thoi gian qua va co 5 yéu tb
han ché trong viéc phat trién va san xuat cdy gidng sam Ngoc Linh

2. Chi thi phan tir M31 1a chi thi phan t& dac hiéu c6 kha nang
phan biét, xac dinh dung gidng sam Ngoc Linh.

3. moi trudng ti wu tao phdi 1a MS + 1,0mg/l 2,4-D + 1mg/I
NAA + 0,5mg/L TDZ + 30g/I sucrose va 7g/l agar; nhan phoi va cay
con la MS + 1,0 mg/L BA + 0,5 mg/L NAA+ 30g/l va 7g/l agar; tao 1é va
hoan thién cay con la SH + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L
than hoat tinh; ra vuon wom: méi trudng t6i wu 1a SH1/2 + 30g/I
sucrose + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L than hoat tinh;
gi4 thé tdi wu: dat mun nui, khoang vermiculite va dé perlite theo ti 1&
2 :3 :1; do tudi cdy thich hop: cdy con > 1,5 tudi cho ty & cay giéng
sam Ngoc Linh in vitro song dat trén 86%.

4. Hat dugc xir Iy ngdm trong dung dich GA; 100 ppm trong
vong 45 phut c6 kha nang pha ng nghi va ting ty 1&é nay mam cua hat.

5. Mat d6, khoang cach trong 25 x 30 cm (Ung voi mat do

130.000 cay/ha); lidu lwong phan hiru co vi bon 80 tin min nui (nén)
+15.000 kg Phéan hitu co vi sinh 0 hoai+ 20 P,Os + 80 K,O/ha 1a thich hop
d6i voi cay gidng sim Ngoc Linh
4.2. Bé nghi

Tiép tuc trong thir nghiém, t&i wu hoa ché do dinh dudng ciy
nudi ciy mé trong diéu kién san xut.

Can tiép tuc theo ddi cac cong thirc phan bon hiru co vi sinh di

dé xuat cho cay saim Ngoc Linh tir nim thir 4 dén nim tha 7.
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