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LOI CAM DOAN

T6i xin cam doan ddy la céng trinh nghién citu Cia riéng téi. Cdc s6 lidu
néu trong ludn dn la trung thuc va chua tirng dwoc sir dung dé bao vé bat cir
mét lugn an nao khac,cac thong tin trich dan trong lugn an nay déu da duwoc

chi 6 nguon gac.

Pak Lak, ngay ... thang ... nam 2023

Tac gia luan an

Pinh Van Phé



LOI CAM ON

Dé hoan thanh ludn dn nay, tredc hét t6i xin bay té biét on sdu sdc trieéc
S quan tam, diu ddt va tin tinh hwéng dan PGS.TS. Lé Himg Linh va
PGS.TS. Nguyén Van Nam.

T6i xin trdan thanh cam on cdc Thay, C6 gido thuéc khoa hoc Néng lam
nghiép, phong Dao tao Sau dai hoc, Truong Dai hoc Tdy Nguyén da quan
tam va tao diéu Kién gitip dé t6i trong qud trinh thuc hién dé tai.

T6i xin trdn trong cam on ldnh dao Vién Di truyén Nong nghiép, B mén
Sinh hoc phan tr da tao diéu kién giup do toi vé Moi mdt dé téi thuc hién dé
tai trong suét thoi gian qua.

Téi xin trdn trong cam on PGS.TS. Lé Hung Linh- chi nhiém dé tai
“Nghién ctru xay dung bo chi thi phan t& phuc vu giam dinh, khai thac va
phat trién sim Ngoc Linh (Panax vietnamensis) ” da tao diéu kién gitip do t6i
trong qud trinh thuc hién dé tai.

T6i ciing xin bay té long biét on téi Ban lanh dao va can bé Hop tdc xd
Durgc liéu Ngoc Ldy, huyén Tu Mo Réng, tinh Kon Tum dé tao diéu Kién givip
16i trong qud trinh thyc hién dé tai.

Xin chén thanh cdm on nhitng nguwoi than va tat ca ban bé luén déng

vién, tao diéu Kién givip dé t6i trong qud trinh thuc hién ludn dn.

Pak Lak, ngay ... thang ... nam 2023

Tac gia luan an

Pinh Van Phé



THONG TIN VE NHUNG KET LUAN MOI CUA LUAN AN TIEN Si
Tén luan an: “Hoan thién bién phap k¥ thuat san xuat cay giéng sam Ngoc
Linh (Panax viethamensis Ha et Grushv.)”

Chuyén nganh: Khoa hoc Cay trong; Mi s6: 9 62 01 10

1. Tém tit ndi dung Luén 4n

Pé tai duoc thuc hién tai Phong Sinh hoc Phén tir thudc Vién Di truyén
Nong nghiép, Hop tac xa Duogc liéu hitu co Tu Mo Roéng, huyén Tu Mo
Rong, tinh Kon Tum tir nim 2017-2021 véi muc tiéu quan trong cua dé tai:
(1) xay dung quy trinh x4c dinh dung sim Ngoc Linh bang ma vach DNA
phuc vu xay dung duoc nhitng vuon giéng sam dat chuin; (2) hoan thién k¥
thuat san xuat cay gidéng sam Ngoc Linh bang phuong phip nhan giéng
invitro va hiru tinh tir hat. San xuat cdy gidng sim dung phuong phap, ap
dung cong nghé hién dai trong sinh hoc phan tu dé xac dinh chinh xac dang
cdy gidng sam Ngoc Linh s& dap (mg yéu cau phat trién, cung cap nguyén liéu
duoc lidu chat lugng cao mot cach bén vimg, phuc vu cho nhu cau trong nudc
va xuét khau.

Pé tai duoc thuc hién véi cac ndi dung nghién ctru co ban nhu sau:

- Hién trang phat trién va san xuét cay giéng sim Ngoc gdm: (1) danh gia
thuc trang trong, quy hoach bao ton va phat trién cay sam Ngoc Linh trong
nhitng nam qua; (2) danh gia hién trang san xuat cay giéng trong thoi gian
qua; (3) danh gia mot s6 yéu té han ché trong phat trién va san Xuat cay gidng
sam Ngoc Linh.

- Xay dung bo chi thi danh gia ding cay gidng sam Ngoc Linh gom: (1)
thiét ké chi thi phan tr DNA sam Ngoc Linh: (2) xéac dinh chi thi phan ttr dic
hiéu kiém dinh sim Ngoc Linh.

- Hoan thién cac bién phap k¥ thuat san xuat cay giéng saim Ngoc Linh

bang phuong phap nhan giéng in vitro gom: (1) méi trudng toi wu tao phdi vo



tinh; (2) nhan phoi va cay con; (3) tao ré va hoan thién ciy con; (4) ra vuon
uwom: tao moi trudong tdi wu cho sy sinh trrdNg Cua cay sam in vitro.

- Hoan thién bién phap k¥ thuat san xuat cay gidng sim Ngoc Linh bang
phuong phap nhan gidng hitu tinh tir hat gom: (1) xt Iy qua/hat gidng sam
Ngoc Linh; (2) phuong phép bao quan hat giéng (tu nhién va nhan tao); (3)
gia thé gieo hat gidng.

- Hoan thién mét s hién phap k¥ thuat chinh tréng sam Ngoc Linh dudi
gian mai che gdm: (1) nghién ctru mat do trong cay sam Ngoc Linh thich hop;
(2) nghién ctu liéu luong phan hitu co vi sinh thich hop ddi véi cdy sam
Ngoc Linh nam thu 3.

2. Nhitng két qua méi ciia luin an

- Pé tai da danh gia duogc dién tich thuc tréng sam Ngoc Linh tai Kon
Tum va Quang Nam hién nay 1a 1.425 ha/47.309 ha (chiém 3% dién tich quy
hoach); san xuat > 5 triéu cdy giéng trong thoi gian qua va xac dinh ¢ 5 yéu to
han ché trong viéc phat trién va san xuét cdy gidng sim Ngoc Linh tai ving
nghién ctru.

- P xac dinh duoc chi thi phan tir M31 1a chi thi phan tir dic hiéu c6 thé
sir dung x4c dinh dung giéng sam Ngoc Linh. Pay 1a phuong phap hién dai,
chinh x4c, hiéu qua gitp xdy dung duogc vudn sdm giéng thuan chang, minh
bach thuong mai va bao ton ngudn gen.

- Hoan thién céc bién phap k¥ thuat trong qua trinh san xuat cong nghiép
cay gidng sam Ngoc Linh bang cong nghé nudi cdy mo té bao cho ty 1& cay
gidng sam Ngoc Linh in vitro song cao.

- Hoan thién bién phap k¥ thuat san xuat cdy giong sim Ngoc Linh tir
hat. Hat dugc xtr Iy ngdm trong dung dich GA; 100 ppm trong vong 45 phut

c6 kha niang pha ngti nghi va ting ty 16 ndy mam cta hat.



INFORMATION ON NEW CONCLUSIONS OF THE DOCTORAL THESIS
Thesis title: “Improving technical measures to produce Ngoc Linh ginseng

(Panax vietnamensis Ha et Grushv.)” seedlings.
Specialized: Crop Science; Code: 962 01 10
1. Summary of thesis content

The project is done at Department of Molecular Biology at the Institute
of Agricultural Genetics, Tu Mo Rong Organic Pharmaceutical Cooperative,
Tu Mo Rong district, Kon Tum province from 2017-2021 with the important
objectives of the project: (1) building a process to properly identify Ngoc
Linh ginseng by DNA barcodes to serve the construction of standard ginseng
seed gardens; (2) perfecting the production technique of Ngoc Linh ginseng
seedling by in vitro and sexual propagation from seeds. Producing ginseng
seedlings according to the correct method, applying modern technology in
molecular biology to accurately identify Ngoc Linh ginseng seedlings will
meet development requirements and provide high-quality medicinal materials
in a timely manner. sustainable, serving domestic and export needs.

The study was conducted with the following basic research contents:

- Current status of development and production of Ngoc ginseng seedlings
include: (1) evaluates current situation of planting, planning to preserve and
develop Ngoc Linh ginseng in recent years; (2) assesses the current state of
seedling production in the past time; (3) evaluate alimiting factors in the
development and production of Ngoc Linh ginseng seedlings.

- Developing a set of indicators to properly evaluate Ngoc Linh ginseng
seedlings, including: (1) designing molecular markers of Ngoc Linh ginseng
DNA: (2) identifying specific molecular markers for testing Ngoc Linh

ginseng.
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- Completing technical measures to produce Ngoc Linh ginseng
seedlings by in vitro propagation, including: (1) optimal environment for
clonal embryogenesis; (2) multiplication of embryos and seedlings; (3)
rooting and finishing of seedlings; (4) to the nursery: creating an optimal
environment for the growth of ginseng plants in vitro.

- Completing technical measures to produce Ngoc Linh ginseng
seedlings by means of sexual propagation from seeds, including: (1) treatment
of Ngoc Linh ginseng seeds/fruits; (2) seed preservation methods (natural and
artificial); (3) seeding medium.

- Completing a number of key technical measures to grow Ngoc Linh
ginseng under a canopy, including: (1) studying the appropriate density of
Ngoc Linh ginseng; (2) study the appropriate dose of microorganic fertilizer
for Ngoc Linh ginseng in the 3rd year.

2. New results of the thesis

- The project has evaluated the actual planting area of Ngoc Linh ginseng
in Kon Tum and Quang Nam at present is 1,425 ha/47,309 ha (accounting for
3% of the planned area); produced > 5 million seedlings in the past time and
identified 5 limiting factors in the development and production of Ngoc Linh
ginseng seedlings in the study area.

- Molecular indicator M31 has been identified as a specific molecular
indicator that can be used to properly identify Ngoc Linh ginseng variety.
This is a modern, accurate and effective method to help build a purebred
ginseng garden, trade transparency and preserve genetic resources.

- Completing technical measures in the process of industrial production of
Ngoc Linh ginseng seedlings by tissue culture technology for a high survival rate

of Ngoc Linh ginseng seedlings in vitro.
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- Perfecting technical measures to produce Ngoc Linh ginseng seedlings
from seeds. Treated seeds soaked in 100 ppm GA; solution for 45 minutes has

the ability to break dormancy and increase seed germination rate.
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MO PAU

1. Tinh cap thiét caa aé tai

Sam Ngoc Linh la loai cay ddc hiru cua Viét Nam va duoc dinh danh
cong bd qudc té 1a mot loai sdm méi véi tén khoa hoc 1a Panax vietnamensis
Ha et Grushv béi tién sy Ha Thi Dung va gido su I. V. Grushvitsky. Sim Viét
Nam (P.vietnamensis) dugc phat hién tir naim 1973 (Nguyén Thuong Dong va
cs., 2007) [3].Thanh phéan hoa sinh va gia tri duoc liéu cua sim Ngoc Linh
dugc tién hanh phan tich boi nhiéu nhom tic gia (Nguyén Thi Tam va
cs.,2018) [31]; Duc, N. M. et al., 1999 [63]; Yamasaki, K, 2000 [140]; Trinh
Thi Huong vd cs., 2016 [16]). Két qua tir cac nha khoa hoc chi ra ring trong
ci sam Ngoc Linh c6 chira 52 hoat chat saponin, cao gap doi so véi thanh
phan saponin trong nhan sim Han Qudc (Nguyén Thi Tam va cs., 2018) [31].
Tai hoi nghi qudc té vé sam, loai sim ndy dugc xép vao nhom cac loai sim
quy trén thé gidi cung voi sim Triéu Tién (Panax ginseng C.A.Mey), sim My
(Panaxquinquefolium L.) va Tam that (Panax notoginseng Chen.) (Bing Ngoc
Phai va cs., 2002) [27].

Sam Ngoc Linh duoc xac dinh 13 cdy thude quy co gia tri st dung véi rat
nhiéu cong dung tot cho sitc khoe con ngudi va gia tri kinh té cao nén di bi
mua ban, khai thac can kiét, gan nhu khong con trong ty nhién. Trudc tinh
hinh d6, Chinh pht di quyét dinh thanh 1ap ving cam rung qubc gia & khu
vuc c6 sam tap trung tai 2 tinh Kon Tum va Quang Nam, déng thoi xép sam
Ngoc Linh vao danh myc nhiing cay thudc quy, hiém can duoc uvu tién bao vé
theo Nghj dinh s6 160/2013/ND-CP cua Thu tuéng Chinh phu vé tiéu chi xac
dinh loai nguy céap, quy, hiém dugc wu tién bao vé. Pinh hudng phat trién sim
Viét Nam tro thanh san pham mang thuong hiéu qudc gia, ngay 01/01/2021,
Thu tuéng Chinh pha di ky quyét dinh sé 157/QD-TTg vé viéc ban hanh



Chuong trinh phat trién san phim Quéc gia “Sam Viét Nam” dén nam 2030.
Muc tiéu phét trién cdy sdm Ngoc Linh trd thanh cdy kinh té manh xtng tim
1a san pham Quéc gia.

Hién nay, gia tri thuong mai sim Ngoc Linh rit cao tir 150-200 triéu
déng/kg, nén sdm Ngoc Linh dang bi gia mao, tra trdn voi cac loai saim khac
khéng c6 gia tri. Dién tich trdng va phat trién sim Ngoc Linh v6i quy mé nho
1¢, manh mun; hat giéng troi ndi khéng c¢6 sy quan 1y din dén 14n tap va thoai
hoa gidng, viéc san xuét cay gidng, trong phat trién tao ving nguyén liéu sim
Ngoc Linh vin con gip rat nhiéu kho khin. Chua c6 qua nhiéu dé tai/dy an
cho nghién ctru san xuét va phat trién ciy giéng sim. Viéc nhan gidng va
trong sam hién nay van chil yéu dua theo kinh nghiém truyén théng vai hé sd
nhan giéng thap, chua c6 quy trinh san xuat, nhan giong va k¥ thuat canh tac
chuan cho cay sdm Ngoc Linh (Két qud khdo sdt nam 2018). Dé phat trién
nhanh dugc cdy sam theo hudng cong nghiép, can nhanh chéng nghién ctru
xdy dung quy trinh nhan giéng, quy trinh canh tac dé dp Gmg nhu cau phat
trién sim Ngoc Linh tao ra san pham hang hoa va xdy dung thuong hiéu cho
sam Ngoc Linh.

Mot trong nhitng muc tiéu quan trong cua dé tai 1a: (1) xay dung quy
trinh xac dinh dung sdm Ngoc Linh béng ma vach DNA phuc vu xay dung
dugc nhitng vuon gidng sam dat chuan. (2) hoan thién k¥ thuat san xuat cay
gidng sam Ngoc Linh bang phuong phap nhan invitro va hitu tinh tir hat. San
xuat cy giong sam dung phuong phép, 4p dung cong nghé hién dai trong sinh
hoc phan tir dé xac dinh chinh x4c dung cdy giéng sim Ngoc Linh s& déap ting
yéu cau phét trién bén vimg, cung cap nguyén liéu dugc lidu chat luong cao
mét cach bén virng, phuc vu nhu ciu trong nudc va xuét khau; dem lai cong
an viéc lam, nang cao thu nhap va 6n dinh doi sdng xa hoi cho dong bao dan

toc & vung kho khan la mot viéc lam rat c6 y nghia. Vi vdy, dé tai “Hoan thién



bién phap k¥ thuat san xuét cay giéng sim Ngoc Linh (Panax vietnamensis
Ha et Grushv.)” s& c6 y nghia khoa hoc va thuc tién, tinh tng dung cao, hiru
ich v&i ngudi dan va cac nha san xudt sam.

2. Muc dich va yéu cau

2.1. Muc dich

- Xay dung quy trinh x4c dinh dung giéng saim Ngoc Linh bang phuong
phap chi thi phan ttr, nham phuc vu phat trién cac vuon gidng sam gdc chuan
dam bao chat luong gidng.

- Hoan thién bién phap k¥ thuat san xuat cay giéng sam Ngoc Linh
(Panax vietnamensis Ha et Grushv.) bang phuong phap nudi cdy mé té bao
dap (mg nhu cau vé cy gidng sam Ngoc Linh hién nay.

- Hoan thién bién phap k¥ thuat san xuat cdy giéng sam Ngoc Linh bang
hat dat ty 1é nay mam cao, chat luong cdy con tot.

2.2. Yéu cau

- Thiét ké chi thi phan tir va x4c dinh céc chi thi ddc hiéu dé kiém dinh xac
dinh dang cay giéng sam Ngoc Linh.

- Xac dinh duoc thoi gian xtr Iy mau ciy thich hop dé giam ty 18 nhiém
vi khuan/nam; méi truong nudi cdy thich hop cho su hinh thanh va phat trién
phéi vo tinh, ty 1& song sot va dic diém sinh trudng cua ciy con invitro sim
Ngoc Linh.

- Hoan thién bién phéap k¥ thuat nhan gidng hitu tinh trong diéu kién hat
sam Ngoc Linh dugc xu 1y, phuong phap bao quan; nghién ctu cac thanh
phan gia thé khac nhau dé dam bao tiéu chuan cdy con xuit vuon cao va xac
dinh dugc mot s6 bién phap ki thuat chinh (mat do, liéu luong phan bon) dé

trong va phat trién cay sam.



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

Str dung chi thi phan tir dé dénh gia dung ngudn cay giéng sim Ngoc Linh
1a phuong phap méi, da duge ap dung trén nhiu dbi tugng cay trong, nhd do rat
ngin duoc thoi gian; c6 d6 chinh xac va hiéu qua cao trong chon loc.

Dé tai nghién ctru dd gop thém co so Iy luan cho viéc san xuat cay giéng
sam Ngoc Linh bang phuong phép nuéi cdy mé thong qua con dudng phat sinh
phéi vo tinh ¢o wu diém vuot troi 1a hé sé nhan gidng cao, tao ra phdi hoan
chinh (ré, than 14, ct) va it chiu bién di trong qua trinh nudi cay; phuong phép
nhan giéng hitu tinh tir hat 1a xir Iy kha ning ngu nghi cua hat dé nang cao hiéu
qua San Xuat cay giong.

Hoan thién bién phap k¥ thuat san xuat cay giéng sam Ngoc Linh (nhan
gidng invitro va nhan giéng hiru tinh tir hat) va cac dit liéu khoa hoc thu dugc
c6 thé 1am tai liéu tham khao c6 gia tri cho giang day va nghién ctru khoa hoc
trén ddi tuong cay duoc liéu nay.

3.2. Y nghia thuc tién

- Phuong phap xac dinh ding giong sam Ngoc Linh bang cac chi thi
phan tir dac hiéu giup xay dung duoc vuon sdm dung giéng, minh bach
thuong mai va bao ton nguén gen.

- Nghién ctu hoan thién bién phap ki thuat nhan giéng nudi cay mo la
tién d& cho mot budce phat trién trong viéc san xuat sd lugng lén ciy con
gidng sam Ngoc Linh chat lugng cao & quy mé hang hoa.

- Thanh cong trong viéc nhan gidng hitu tinh bang viéc xu 1y ngu nghi
hat (boc vo, phoi am can va xtr Iy GAs), phuong phap bao quan; gieo hat da
nat nanh trén thanh phan gia thé khac nhau dé dam bao cay giong dong déu

c6 ty 18 xuat vudn cao 1a mot dinh hudng an toan cho viéc san xuét cay giéng



& quy mo hang hoa, gop phan ting cudng mé rong dién tich trong cdy sam
Ngoc Linh dai tra.
4. P6i twong va pham vi nghién ciru cia dé tai

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

- Pham vi nghién ctru: Nghién ctu hoan thién bién phap k¥ thuat san
Xuat cdy giéng (nhan giéng invitro, nhan giéng hitu tinh tir hat) sam Ngoc
Linh (P.vietnamensis).

5. Pia diém va thoi gian nghién ciru

- Pia diém nghién cru: B4 mon Sinh hoc phan tir thuoc Vién Di truyén
Nong nghiép (Tur Liém, Ha Noi); ving trong sim Ngoc Linh tai nti Ngoc
Linh tinh Kon Tum.

- Thoi gian nghién ctru: Nam 2017 - 2021.

6. Nhirng dong gop méi cia luan an

- Pé tai luan 4n da danh gia, xac dinh dugc hién trang phat trién va san xuat
cay gidng sim Ngoc Linh; diéu kién thoi tiét tai ving trong sim qua mot sé nim
va mot sO yéu t6 han ché trong phat trién va san xuét cdy giéng sam Ngoc Linh.

- Xay dung dugc phuong phép xac dinh dung giéng sim Ngoc Linh bang
chi thi phan trt DNA ma vach. Pay la phuong phap hién dai, chinh xéc, hi¢u qua
gitip xay dung duoc vuon sam giong thuan chung, minh bach thuong mai va
bao ton ngudn gen.

- Hoan thién cac bién phéap k¥ thuét trong qua trinh san xuat cong nghiép
cay gidng sam Ngoc Linh bang cong nghé nudi cdy mo té bao cho ty 1& cay
gidng sam Ngoc Linh in vitro song cao.

- Hoan thién dugc cac bién phap k¥ thuat san xuét ciy giéng sam Ngoc
Linh tir hat. Xac dinh hat sam Ngoc Linh phoi am can, xtr Iy ngam trong dung
dich GA; 100 ppm trong vong 45 phut c6 kha ndng pha ngu nghi cua hat



CHUONG I
TONG QUAN TAI LIEU

1.1. Nguén goc chi Panax

Nhan sam (Ginseng) thuoc ho Ngii gia bi (Araliacaea). Ho Ngii gia bi
bao gém khoang 700 loai thuc vat. Ca rot, can tdy va cu cai ciling thudc ho
nay. 700 loai nay duoc chia thanh 70 chi, mot trong sd d6 1a chi Panax. C6 5-
13 loai ctua chi Panax (Persons, W.S and Davis, J.M, 2007) [114]. Nhung
trong s& d6 chi c6 5 loai di duoc ding ky chinh thirc (Bang 1.1). Panax
japonicum dugc phat hién moc ty nhién tai mién ndi ctia Nhat Ban tir thoi ¢6
dai. Nguoi Nhat da trdng nhan sim Panax va xuét khau sang Trung Qubc va
Hong Kong (Persons, W.S, 1994) [115]. Panax notoginseng c6 pham chat
dugc 1y twong ty nhu nhimg nhan sdm cia 02 loai co gia tri nhat (P.
quinquefolium va P. ginseng) va no ngay cang trd nén phd bién nhu mét loai
dugc thao. Panax trifolium, con goi 1a sim lun hodc lac, duge tim thdy & My
(Persons, W.S and Davis, J.M, 2007) [114].

Bang 1.1. Nhirng loai sam dwogc xac dinh hién nay

STT Tén latin Tén thuong goi Nguén goc

1 | Panax ginseng Asian or Korean Siberia,Korea, China
ginseng

2 | Panax japonicum Japanese ginseng Japan

3 | Panax notoginseng China

4 | Panax trifolium Dwarf ginseng, ground | North America
nut

5 | Panax American ginseng North America,

quinquefolium Canada

Nguén: Persons and Davis, 2007 [114]




Theo cac tac gia (Lee, F.C, 1992 [89]; Li,T.S, 1995 [99]; Smallfield,
B.M,1997 [125]) chi Panax bao gom 11 loai va 1 thtr. Dya vao ngudn gdc dia
Iy hay trong thuong mai sim chia thanh hai thir chinh d6 1a sim Chau A
(Panax ginseng Asian) va sam My (Panax quinquefolium American). Trong
d6 phan 16n cac chi phan bo ¢ Chau A, tir Pong- Bic A dén can Himalaya va
chi ¢6 3 loai ¢ vung Bic My (Hinh 1.1). Dic biét tit ca nhitng loai thudc chi
Panax déu co6 gia tri lam thudc, mot sd loai cua chi nay hi¢n dang dugc tré)ng
v6i quy mo 16n ¢ nhiéu qudc gia va da tré thanh nhitng cay thudc noi tiéng,
khong chi trong pham vi ctia nén y hoc ¢o truyén Phuong Péng ma trén toan
thé gigi nhu Nhan sam (P.ginseng); Gia nhan sam (P. pseudoginseng); sim
My (P.quiquefolius) va Tam that (P. notoginseng) (Nguyén Tap, 2005) [34].
Hién nay da cap nhat 17 loai sam trén thé gidi (Bang 1.2).

Bang 1.2. Danh sach céc loai sim trén thé giéi

STT Tén loai Tén thuwdong goi Nguén trich din
_ Korean ginseng
1 | P.ginseng . [152]
(Sam Han Quoc)
. ) American ginseng
2 | P. quinquefolius [153]
(Sam My)
_ Chinese ginseng
3 | P. notoginseng . [154]
(Sam Trung Quoc)
_ _ Japanese ginseng
4 | P. japonicas [155]

(Sam Nhat Ban)

_ _ Vietnamese ginseng
5 | P.vietnamensis _ [156]; [157]; [158]
(Sam Ngoc Linh)

6 | P. bipinnatifidus | Feather-leaf bamboo ginseng [159]

7 | P. stipuleanatus Pingpien ginseng [160]; [161];




[162]
8 | P. omeiensis Omei ginseng [163]
9 | P. pseudoginseng Himalayan ginseng [164]
10 | P. assamicus N/A [165]
11 | P. shangianus N/A [166]
12 | P. sinensis N/A [167]
13 | P. trifolius Dwarf ginseng [168]
14 | P. variabilis N/A [169]; [170]
15 | P. wangianus Narrow-leaved pseudoginseng | [171]; [172]; [173]
16 | P. sokpayensis N/A [174]
17 | P. zingiberensis Ginger ginseng [175]; [176]

Chi Panax bao gom 16-18 loai (Sharma, S. K. and Pandit, M. K, 2009)
[121]. Trong s6 do, ba loai, P. ginseng, P. notoginseng va P. quinquefolius, duoc
trong rong rii dé san xuit thuong mai. Moi trudng séng clia cac loai Panax duoc
phan loai thanh ba khu vuc; Pong Bac A, Tay Trung Qudc, va Pong Bic My. P.
ginseng song & ban dao Triéu Tién va Pong Bac Trung Qudc. P. japonicus va
P. notoginseng duoc tim thiy & Nhat Ban va phuong Tay Trung Qudc, tuong
tmg. P. quinquefolius moc ty nhién ¢ mién déng Bac My.

Thanh phan loai cta chi nhan sim (Panax L.) c6 nhiéu thay d6i tuy thudc
cac nhom tac gia. Cho dén nay céc tac gia kha thong nhat chi Panax L., ho
Nhén sam Araliaceae trén thé gidi co 11 loai va 1 thir (variete) 1a: Nhan sam
(P. ginseng); Gia nhan sam (P. pseudoginseng); Tam that (P.notoginseng);
sam My (P.quinquefolius); Sam Nhat (P.japonicus); Sam 1a hep (P.
wangianus); Sam vi diép (P.bipinnatifidus); Sam va diép 14 hep (P.

bipinnatifolius var. angustifolius); Tam that hoang (P.stipuleanatus); Sam




gung (P. zingiberensis); Sam ba la (P.trifoliatus) va sam Ngoc Linh (P.
vietnamensis) (Nguyén Thuong Dong va cs, 2007) [3].

Northern Clade
B Panax ginseng (8)
@ P japonicus (Japan) (5)
P. quinquefolius (3) c
Southern Clade
A P notoginseng (8) /\P//
& P zingiberensis (7)
/A P vietnamensis (4) \
:k PVF* (8)
@ P japonicus (China) (3)
@ PJC* (Hubei, China) (3)
<> PJ var. major * (Yunnan) (6)
@ PJvar. angustifolius * (2)

<& PJ var. bipinnatifolius * (7)
@ PPH1* (India) (1)
= PPH2* (Chame, Nepal) (1

== PPH3* (Langtang, Nepal) (1)

== PPH4* (Gokyo, Nepal) (1)
Primitive Clade

mm P pseudoginseng (1) PJ-P
@ P stipuleanatus (5) PPH: P. pseudogi

Hinh 1.1. Sy phan b ciia cac loai Sam trén thé giéi

Nhén sam (P.ginseng) 12 mot vi thudc quy ma cac tac dung duoc 1y nhu:
tang lyc, tang tri nhd, bao vé co thé chéng stress, bao v€ va tac dong lén h¢
mién dich gitip chong viém, bao vé té bao chdéng ldo hoa, ting stc dé khang
cho co thé va diéu tri bénh tim mach.. di dugc nhiéu nha khoa hoc ngoai nudc
nghién cau chiang minh (Wang,H. et al., 2016 [135]; Mahady G.B. et al.,
2000 [102]; Choi, H.I. et al., 2011 [58]; Fernandez-Moriano.et al., 2017 [65];
Lee, Y.Y. et al., 2021 [98]). Nhan sam (P.ginseng) vén moc tu nhién, déng
thoi day ciing 1a loai c¢6 lich str trong trot téi vai trim nam. Loai sam trong
nhiéu sau Nhan sim 1a Tam that (P. notoginseng) va Gia nhan sam (P.
pseudoginseng). Tai Trung Quéc, Tam that dugc trong véi quy mé 1.000 ha &
Chau Van Son (tinh Van Nam) va mot s6 noi khac thudc tinh Quang Tay va
Quang Pong. Ngoai ra loai cy thude nay con duoc trong nhiéu & Nhat Ban,
Han Quodc va Triu Tién. Thi truong Nhan sam thé gisi tang truéng hang

nam, voi gia tri hang ti USD/ndm, mang lai ngudn kinh té dang ké cho cac
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Quéc gia trong sam. Khong nhiing thé, tai mot sé qubc gia sir dung Nhan sdm
1au doi nhu Han Quédc, Trung Qudc va Nhat Ban.
1.2. Cac loai nhan sam Viét Nam

Viét Nam, sam duogc trong tir 1au doi va dugc coi nhu than dugc bdi bd
sac khoé. Theo tac gia Pham Hoang Ho da xuat ban bo sach “Cay co Viét
Nam” da ghi nhan c6 3 loai Nhan sdm phan bd & Viét Nam, d6 1a P.
Bipinatifidus & Hoang Lién Son, P.pseudogingseng ¢ Sa Pa va loai P.
schingseng Nees var. japonicum. Nam 1970 bd sach “Cay c¢é Viét Nam” dugc
tai ban va da ghi nhan P. japonica voi phan bé 1a khu vuc nai Lang Bian va
Kon Tum (Pham Hoang Ho, 1970) [14]. Tuy nhién tic gia khong dé cap dén
P. vietnamensis, loai ma da dugc 2 tac gia Ha Thi Dung va Grushvitzky da
cong bd nam 1985 (H.T. Dung, I.V. Grushvitzky, 1985) [74]. Tuy nhién, dén
nam 2000, Pham Hoang Ho dd mé rong viéc ghi nhan vé chi Panax ¢ Viét
Nam, theo d6 P. vietnamensis phan bé ¢ Gia Lai va Kon Tum duoc bo sung
vao phién ban nay, nang s6 luong loai thudc chi Panax ghi nhan tai Viét Nam
1én 4 loai (Pham Hoang H9, 2000) [15]. Ngoai 4 loai Panax da dwoc ghi
nhan, theo két qua cong bd ciia Phan Ké Long va cs., 2014b) [22], loai sam
Viét co6 hai thir d6 1a sdm Ngoc Linh (P. vietnamensis Ha & Grushv. var.
vietnamensis) va sam Lai Chau (Panax vietnamensis var. fuscidiscus). Theo
diéu tra nghién ctu cta Vién Duoc lidu, Trung tAm Sam va duoc lidu thanh
phd HO Chi Minh, Vién Sinh thai tai nguyén thuc vat cho thay & Viét Nam co
phan bdé ty nhién cac loai P. bipinatifidus, P.Pseudogingseng va
P. viethamensis. Diéu nay duoc thé hién rd hon trong cong bd cua tic gia
(Nguyén Tap, 2005) [34] thi & Viét Nam c6 5 loai thuoc chi Panax, trong do
da khang dinh 3 loai moc ty nhién va dang 1a d6i twong bao ton, d6 1a Sam vii
diép (P.bipinatifidus),Tam that hoang (P. stipuleanatus) phan bd trén day

Hoang Lién Son (tinh Lao Cai) va dac biét la loai sam Ngoc Linh
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(P.vietnamensis ) la loai dac hitu cua vung nti Ngoc Linh (thudc hai tinh
Quang Nam va Kon Tum) va Sam Lai Chau (P.viethamensis var.
fuscidiscus). Nam 2011, Nguyén Thi Phuong Trang va dong tic gia da cong
bd phat hién vé mot loai sAm méi & Viét Nam dya trén phan tich céc sai khac
trong trinh ty ving ITS so véi cac loai khac thudc chi nhan sdm phan b &
Pong A (Nguyén Thi Phuong Trang va cs., 2011) [37]. Dén nay mot sé loai
sam Vi¢t Nam khac cling da dugc phat hién va nghién citu nhu sam Nghé An,
sam Lam Pong, sam Na Hang, Tuyén Quang. Loai Panax sp. (Pu Xai Lai
Leng, Nghé An) gan nhat véi loai tam that hoang (P. stipuleanatus) (ITS-
rDNA: bootstrap 98%, sai khac 2 nucleotide) (Phan Ke Long va cs., 2014a) [
21]. Loai P. vietnamensis var. Langbianensis (nii Lang Biang, Lam Pdng) 1a
thir méi cua loai sam Viét Nam (Van Duy, N, et al., 2016) [133]. Loai sam
Panax sp. (Na Hang, Tuyén Quang) di xac dinh 13 mot loai phu méi vi mot s6 su
khéc biét vé dic diém hinh thai cia nd so véi cac loai sam khac ¢ Viét Nam
(Bon, T. N.et al., 2019) [55].
1.3. Tinh hinh san xuat kinh doanh nhin sim trén thé gi6i

Sam la san pham hién dang dugc phan phdi ¢ 35 nude trén thé gidi Vo
muic d6 tiéu thu khac nhau ¢ timg nuéc. Mic du khong c6 théng ké chinh xéc
Vé Viéc san xuat va phan phdi nhan sdm nhung theo sd liéu ude tinh cia cac
Cong ty nghién ctu thi truong, 4 nuwdc san Xuat sam 16n nhat 13 Trung Québc
(44.749 tan), Han Qudc (27.480 tan ), Canada (6.486 tan) va My (1.054 tan),
chiém hon 99% san luong nhan sim toan thé gidi (wdc tinh 80.080 tan). Thi
truong sam co gia tri wdc khoang 2.085 tri¢u USD, trong d6 thi truong Han
Quéc vao khoang 1.140 triéu USD la thi truong phan phdi sam 16n nhat thé
gidi, tiép dén 1a Trung Qudc (619 tricu USD), con lai cac nudc khac (326
tri¢u USD) (Baeg IH and So SH., 2013) [50]. tai bang 1.3; hinh 1.2 va hinh 1.3.
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Bang 1.3. San lwong va doanh s thi trwong nhan sim

trén toan thé gioi

L. Cac
Quocgia| Han | Trung Hoa Toan
< i Canada . nwoc A
Chi tiéu Quoc | Quaoc Ky . b
khac
San lwong (tin) 27.480 | 44.749 | 6.486 | 1.054 | 311 | 80.080
Giatri (triéu USD) 1.140 619 269 44 13 2.085
44,749
45000 -
E 40000 -
S 35000 -
g 30000 4 27,480
£ 25000 -
S 20000 -
%‘f 15000
£ 10000 - 6,456
& s000 4 1,054 311
° Han Quéc ITrung Quécl Canada I Hoa Ky IC:&C nm’scl
khac
Qudcgia san xudt nhin sam

Hinh 1.2. Biéu d0 san lwong sam trén thé gioi

1140
£ 1200 -
@
_
= & 1000 -
'fg wn
S O 800 - 619
=
E & 600
r~<-c=s ':
s = 400 269
=8
g T
o 0 r —
~— : T T T T T
- Han Trung Canada Hoa Ky Céac
G Quobc Quéc nwoc
khac
Gia tri san pham sim cac quoc gia

Hinh 1.3. Biéu d6 gia tri san phim sam thé gigi
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Bang 1.4. Gia tri san xuat nong nghiép va xuit khau

Nhan sim Han Quéc

Chi tiéu San xuat nong nghiép Xuit khau
Nong nghi¢p Nhan sdm | Nong nghiép | Nhan sam
Nam (trieu USD) (triu USD) | (tricu USD) | (triéu USD)
2000 318.290 3.728 1.134 79
2005 350.889 5.803 1.899 82
2010 416.774 9.385 3.722 124
2013 446.088 8.771 4.741 175
2014 449.168 8.453 5.224 183

Nguon: Bé Nong nghiép, Thuc pham va Néng thén, Thong ké nhan sam 2015

13

Gia trj san xuat nong nghiép

446.088 449.168

450 416.774

= 400 7 350.889
¥ 350 1318.29
=
2. 300 1 R i s
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Y (triéu USD)
=g 200 1 m Nhan sam
< 150 1 (triéu USD)
F 100 o

50 - 28 03 85 71 53

0 \ \ ; \ ,
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Nam

Hinh 1.4. Biéu d6 gia tri san xuat nong nghiép Han Quaoc
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= 2 so00
s = >7
2 E 4000
<= E m Nong nghiép
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Hinh 1.5. Biéu d6 gia tri xuat khiu néng nghiép Han Quéc
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Tai bang 1.4, hinh 1.4 va 1.5 cho thdy: mic du nganh céng nghiép nhan
sam Han Qudc chiém trung binh 1,82 %/nim téng san lugng néng nghiép cua
Quéc Gia; xuat khau dat trung binh 4,2%/nam, nhung ty 1é san xuat nhan sam
d3 tang 4,7 1an so voi nam 2000. Do d6, mic du nganh cong nghiép nhan sam
Han Quéc khong chiém ty trong 16n trong nganh néng nghiép Han Qudc,
nhung 1a mot mit hang quan trong hd tro thu nhap cia nganh nong nghiép

Mic du c6 bién dong nho vé dién tich trong nhan sim ctia Han Quéc ké tir
nam 2010, nhung dién tich van dat trung binh trén 16.000 ha/nim. Luong san XUt
trung binh giam 21,9 %; xuat khau tang trung binh 79,71% so v&i nam 2010 tai
bang 1.5, hinh 1.6.

San luong sam Han Quéc hang nam udc dat 23.000 tan, dem lai doanh thu 2
ty USD. Tong dién tich canh tac 1a 15.000 ha, ning suat thu hoach 6 tan/ha.
Luong sim xuét khau nam 2017 13 6.415 tAn dat gia tri 160 triéu US) [177].

Bang 1.5. Tinh hinh san xuat nhan sim Han Quéc

Chi tiéu Dién tich San luwgng Xuat khau
Nim (ha) (tin) (tan)
2010 19.010 26.944 3.298
2011 17.601 26.737 3.712
2012 16.174 26.057 4.380
2013 15.824 21.968 5.118
2015 14.213 21.043 5.927

Nguon: Bé Nong nghiép, Thuc pham va Néng thén, Thong ké nhan sam 2015
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Hinh 1.6. Biéu d6 dién tich, nhan sAm Han Qudc
1.4. Ung dung chi thi phan tir trong viéc giam dinh loai nhan sim
1.4.1. Két qud #ng dung nghién citu ADN md vach trong kiém dinh nhén
sam trén thé gidi

Déi véi cay nhan sam, day 1a cdy da boi thé c6 bd genom 16n. Do vy
viéc ap dung k¥ thuat phan tir trong nghién ctru cling nhu chon giéng méi
ludn di sau cac cay trong khac. Mot s6 nude thanh céng trong viéc nghién ctru
mg dung k¥ thuat phan tr da bat diu nghién ctru cAy nhan sam.

Phan tich da hinh chiéu dai doan cit giéi han (Restriction fragment
length polymorphism - RFLP) 1a mot phuong phap nhan biét trinh ty DNA cu
thé dua trén sy khac nhau vé chiéu dai cua cac doan DNA duoc tao ra nho
enzyme cat gioi han. Pay 1a ky thuat kha don gian, khong tén nhiéu thoi gian
va yéu cau it DNA, duoc st dung kha phé bién dé nhan biét va phan loai cac
loai. Buoc phat trién 1an dau tién vao nam 1985, ky thuat RFLP da duogc tng
dung trén rat nhiéu doi tuong thuc vat. Nam 1997, RFLP lan dau tién duoc
ung dung dé so sanh cac doan trinh ty m3 hoa 18S rRNA, c6 kich thudc
khoang 500 bp cta gidng sam Han Quéc, 2 gidng P. japonicus, P. quinquefolius
va mot s6 mau san pham thuong mai bao ché tir sam (Fushimi,H et al., 1997)
[67]. Su sai khac ciia doan ma hoa 18S rRNA ciling dugc nghién ctru trén

P. ginseng trong tai Trung Qudc va Han Qudc (Um, J.Y et al., 2001) [131].
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T 14u, viée hoan doi cac giéng sam va mot s6 loai co hinh thai tuong tu, nhu
hoa phan (Mirabilis jalapa), thuong luc (Phytolacca acinosa), thuong luc My
(P. americana) va cat canh (Platycodon grandiflorus) da dién ra rat pho bién
trén thi truong (Diao Y. et al., 2009 [61], Ngan F. et al., 1999 [106]). Mot
trong nhitng nd luc da duge ghi nhan 1a tmg dung RFLP trong phan tich ving
ITS1-5, 8S-ITS2 tir ré kho ctia 6 miu sdm va so sanh véi M. jalapa va P,
Acinosa (Ngan F. et al., 1999) [106]. Poan trinh tu nay duoc dung kha phd
bién trong xac dinh cac gibng saim Han Qudc vai cac loai khac nhau thudc chi
Panax phuc vu cong tac lai tao (Kim,0.T.et al., 2007) [79]. B¢ phan biét P.
ginseng véi P. americana va P. grandiflorus, cic nha khoa hoc Trung Quéc
da khuéch dai gen muc tiéu bang k¥ thuat PCR-RFLP nham gitip xac dinh dot
bién diém va danh gia su sai khac ctuia doan trinh tu 5S rDNA (Diao, Y. et al.,
2009) [61]. Bén canh d6, mot sé gen luc lap khac, dién hinh nhu psbA va
rbcL, cling dugc st dung dé nhan biét cac giéng sam. Cac nghién ctru cho
thay, PCR-RFLP c6 thé nhan dang gitta cac loai Panax hodc voi mot sb loai
tuong tu sam, tuy nhién kha ning phan biét giita cac gidng cung loai lai chua
hiéu qua (Jo, I.H et al., 2017 [76]; Kim J.et al., 2007 [81]).

Ky thuat phan tich DNA da hinh nhan bin ngiu nhién (Random
amplification of polymorphic DNA -RAPD) duoc phat trién dua trén nguyén
ly st dung moi don chta 9-12 nucleotide ngdu nhién (t6i thiéu 1a 4
nucleotide) dé nhan ban cac doan DNA bo sung bat ky trong genome. Trong
giai doan truéc, RAPD d3 trd thanh mot cong cu phd bién dé phan tich da
dang di truyén trong quan thé cay trong hodc giira cac gidng voi wu diém vé
thoi gian, chi phi va chi doi hoi mot lvong mau nhé. Tir nim 1997, RAPD d3
bat dau duoc sir dung dé nghién ctru trén chi Panax nham phan biét ré P.
ginseng kho thu thap tir 4 ving sinh thai khac nhau tai Trung Qudc va Han
Quéc (Um JY. et al., 2001) [131]. Véi muc tiéu phén tich da dang di truyén



17

hd trg cong tac chon tao giéng, mot sb luong 16mn chi thi RAPD da dugc st
dung dé danh gia cac quan thé sam P. quinquefolius tai Canada va Trung
Quéc (Bai D. et al., 1997 [51]); Shao A.J. et al., 2004 [122]). Rat nhiéu quan
thé P. ginseng tir nhiéu khu vic khac nhau cho dén nay da dugc thu thap dé
danh gia da dang di truyén va su khéac biét giira cc giéng bang chi thi RAPD
(Bang, K.H et al., 2013) [52]. Cho dén nay, chi thi RAPD dugc st dung rat
phd bién trong phan tich da dang di truyén giita Panax spp. do uu diém vé gia
thanh, khong doi hoi trinh tu genome ctia ddi trong va c6 thé phan tich trén
s6 lwong mau 16n. Tuy nhién, gan nhu tat ca cac chi thi RAPD déu 1a chi thi
di truyén troi, rat kho dé xac dinh doan DNA duogc nhan 1a di hop (1 ban
copy) hay dong hop (2 ban copy), nghia 14 khong c6 kha ning phan biét duoc
ca thé déng va di hop tr. Vi vay, viéc phan biét gilra cac giéng thudc cung
mot loai Panax bang chi thi RAPD vén gip rat nhiéu han ché (Jo I.H. et al.,
2017) [76].

K¥ thuat xac dinh vi tri dan nhan trinh tu (Sequence tagged site -STS)
duoc thuc hién dua trén viéc nhan ban cac doan DNA ngén (200 - 500 bp) cua
cac vi tri dd xéac dinh trén genome bang PCR. Chi thi dong troi STS cho phép
nhan ban ca locus bé‘mg cach sir dung cap mdi PCR ¢6 trinh tu dic trung cho
locus d6. Chinh vi thé, dé phan tich genome giira cac Panax spp., thu vién
DNA can phai duoc thiét 1ap dé xac dinh va thiét ké cac cip moi STS dic
hiéu (Bang, K.H. et al., 2013) [52]. Cu thé, mau 14 tir 6 gidng P. ginseng (Han
Quédc), va 2 loai P. quinquefolius (Hoa Ky) va P. notoginseng (Trung Qudc)
dugc st dung dé tach chiét va xay dung thu vién. Trén téng s6 214 cap moi
STS thiét ké theo Primer 3, 4 cip chi thi, bao gdm UFGp163, MFGp108,
MFGp81A va UFGpl156A da duoc xac dinh co thé phan bié¢t dugc mot cach

chinh xac ki€u gen cua cac mau tai 4 vi tri locus. K€t qua ctia nghién ctru nay
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da dat ra nén mong co ban trong viéc tdi wu hoa bd chi thi nay thanh kit PCR
da moi (multiplex PCR) nham phén biét cac miu Panax.

Trong thyc vat, hién tuong 13p lai mot trat tu nucleotide (1-10 bp) don
gian dién ra rat pho bién. Dya trén cac trinh tu ndy, k¥ thuat phan tich trinh ty
1ap don (Simple sequence repeats - SSR) cho phép phéat hi¢én dugc su da hinh
vé kich thudc giita cac trinh tu lip don gian, tir 46 xay dung ban do lién két
tinh trang mong mudn (Jo I.H. et al, 2017 ) [76]. Nam 2004, nhom nghién ctru
Han Quéc di xay dyng thanh cong thu vién nhiém sic thé nhan tao vi khuan
cho sam Han Quéc dé thiét ké cac chi thi SSR dic hiéu trong phan biét cac
gidng saim Han Quéc (Hong C. P. et al., 2004 [72]; Ma, K.H. et al, 2007
[103]). Tiép tuc sang loc trén thu vién genome, rat nhiéu chi thi SSR da duoc
xéac dinh, trong d6 bao gdm cac chi thi SSR cho két qua da hinh gitta cac
giéng sam Han Quéc va mot s chi thi SSR dic hiéu cho phép phan biét cac
gidng sam Han Qudc véi P. quinquefolius da duoc dé xuat (Kim J. et al.,2007
[81]; Van Dan, N. et al., 2010 [134]). O giai doan tiép theo, cong cu SSR to ra
rat hiéu qua trong nhimg van dé lién quan dén bao hd san pham sdm Han
Quéc (Jo, I.H. et al., 2017) [76]. Kim va cong su (2012) di xay dung bo 19
chi thi SSR dé danh gia 9 giéng sim di dang ky tai Han Qubc (Kim N. H. et
al, 2012b) [82]. Két qua cuia nghién ciru nay con cho phép xac dinh dugc con
lai F1 gifta 2 giéng, tao tién dé quan trong cho cong tac lai tao giéng sim Han
Quéc chit lwong cao (Kim N. H. et al, 2014) [83]. Tai Trung Qudc, nhu cau
kiém dinh cac gidng sdm ciing gap mot sd kho khian. Mot s6 nghién ctru budc
dau da xay dung duoc hé thdng chi thi SSR dé phan loai cac gidng P. ginseng
hodc phan biét gitra P. notoginseng, P. stipuleanatus, P. bipinnatifidus véi
mot sd lodi ¢6 quan hé gan véi chi Panax (Yang Cheng, Jun. et al., 2008

[143]). Tuy nhién, nhuge diém co ban cta phan tich SSR 1a thoi gian va doi
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hoi k¥ ning kiém tra san pham dién di trén polyacrylamide (Jo l.H.et al.,
2017) [76].

Chi thi da hinh cac nucleotide don (Single nucleotide polymorphism -
SNP) 1a nhiing diém sai khac khi phén tich chi tiét cac trinh ty DNA nghién
ctru. Nhitng thay doi nay c6 thé do hién tuong dot bién diém lam thém, bt
hoac thay thé cac nucleotide, tao ra su sai khac rit nho gifta cac ca thé trong
quﬁn thé. Vi vay, SNP duoc st dung rat nhiéu trong nghién ctru sy khac biét
giita cac loai trong chi Panax, hodc giita nhitng giéng saim Han Qudc. Trong
d6, Chunpoong 1a mét trong nhiing gidng sim noi tiéng ciia Han Qudc, 1a
ngudn nguyén liéu tot dé tao ra hong saim Han Qudc. Pé phan biét
Chunpoong véi mdt sé giong khac nhu Yunpoong, Gopoong, Sunpoong,
Sunwon, Sunweon, Sunhyang (phat trién tir dong Jakyung), Chungsun (thudc
dong Chungkyung) va Gumpoong (chon tir dong Hwangsook), cac nha khoa
hoc Han Qudc di xac dinh cac SNP tir ving intron 4 ctia gen nad7 trén ty thé
mi hoa cho tiéu phan cta phic hop NADH dehydrogenase (Wang,H et
al.,2010) [136]. Tuong tw, nham phan biét Yunpoong véi cac gidng sam Han
Quéc va P. quinquefolius, cac SNP tir ving exon clia gen ma hoa enzyme
glyceraldehyde 3-phosphate dehydrogenase da dugc xac dinh (Sun, H. et al,
2011) [126]. Két hop v&i phuong phéap tach nhanh sir dung NaOH-Tris va k¥
thuat Realtime-PCR véi cip moi yunF/yunR2 da duoc ching minh cé thé
sang loc ra Yunpoong tir mot lugng 16n mau sam kiém dinh v&i d6 chinh xac
cao. K¥ thuat Realtime-PCR di duoc phét trién voi doan do huynh quang
(TagMan-MGB probe) va nhitng cip moi dic hiéu da duoc sir dung rat phd
bién trong kiém dinh cac giong sam Han Qudc phat trién tir dong Jakyung (Jo
I.H. et al, 2017) [76]. Gan day, rat nhiéu cac SNP di duoc tim thay trén doan

intron cua nhin xac dinh trinh ty biéu hién (EST, Expressed sequence tag)
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dwa trén genome tham chiéu cta gidng Chunpoong (Wang, H et al., 2010)
[136].

Nhom nghién ctru My va Trung Quédc dd nghién ctru mi vach trong kiém
dinh 95 miu gidng nham sdm v4i 11 DNA barcoding loci. Nhém tac gia da
tim thay sy khac biét ddng ké trong cac ving ma vach tiém ning. St dung
DNA barcoding loci nhu: matK, psbK-I, psbM-trnD, rps16 va nadl, c6 thé
xac dinh khac nhau dang ké trong cac loai Nhan sam. Dic biét cac tac gia da
ching minh rang sy két hop cia psbA-trmH va ITS 1a du dé xac dinh tat ca
cac loai va cac nhom trong chi (Zuo Y. et al., 2011) [150].

Tai Han Quéc, viéc sit dung céac chi thi phan to trong phan loai chi
Panax da dugc trién khai nhiéu va dat dugc nhiéu két qua mang tinh ung
dung cao. Truong Pai hoc tong hop Chungnam Han Qudc di nghién ctru xay
dung thu vién BAC-end cho cdy sam Han Quéc. Thu vién BAC (bacterial
artificial chromosome) gom 106,368 clone véi chiéu dai trung binh khoang
98.61 kb (Hong C. P. et al., 2004) [72]. T thu vién BAC cac nha khoa hoc da
thiét ké cac chi thi phan tir SSR va thanh cong trong viéc xac dinh chi thi
phan tir dic hiéu trong phan biét cac gidng sam cua Han Qudc va trén thé
gidi. Truong Pai hoc Chung Ang Han Qudc da nghién ctru sy khac nhau giita
cac loai nhan sam bang chi thi phan tir RAPD. Két qua moi OP-5A cho don
bang ADN véi cac mau nhan sadm. Moi chi thi RAPD 13B chi su khac nhau
gitra cac loai sam (Shim Y.H. et al., 2003) [123]. Truong Pai hoc William &
Mary cia My da nghién ctru da dang di truyén sim My va nghién ctru chon
gidng sim bang chi thi phan tr (Grubbs, H.J. and Case, M.A, 2004) [69]. An
Do da nghién ciu di truyén tinh trang hinh thai va s dung chi thi RAPD
nghién ctru ba loai sam (Mathur A. et al., 2003) [104].

Nam 2007, Kim va cong su da phat trién cac chi thi Microsatellite m&i

dé nhan dang P. ginseng (Kim J.et al., 2007) [81]. Nhom nghién ctru da xay
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dung mot thu vién dugce lam giau microsatellite cia P. ginseng va 251 trinh tu
moéi duogc xac dinh. Thong qua viéc xac dinh kiéu gen ciia 91 microsatellite
bﬁng cach su dung tap hop cac mdi dic hiéu cho chi thi, nhom tac gia da xac
dinh 11 chi thi da hinh trong loai cling nhu 14 chi thi da hinh phan biét
P. ginseng va P.quinquefolius. Nghién ctru nay dd cho thdy cac chi thi
microsatellite c6 thé hiru dung cho phan tich lién két, chon gidng di truyén va
viéc xac dinh cac loai thudc chi Panax.

Nguyen Van Dan va cdng sy (2010) dua vao 2492 trinh ty BAC
(bacterial artificial chromosome) dai dién cho DNA bd gen cua P. ginseng dé
chon loc 35 microsatellite c6 kiéu don vi lap tr 11 dén 30 nucleotide (Van
Dan, N., et al., 2010) [134]. Thir nghiém 35 cap mdi duoc thiét ké cho thay 12
trong s6 chung 1a da hinh, 19 1a don hinh va 3 khong c6 san pham khuéch dai.
Thir nghiém thém cac chung P. quinquefolius cho thay cdc mdi c¢6 kha ning
khuéch dai. Tir d6, nhém tac gia dé xuat co thé sir dung céac chi thi ISSR c¢6
dugc trong viéc phan biét cac chung P. ginseng va P. quinquefolius, cling nhu
viéc 1ap ban d6 gen va danh gia mtrc d6 bao ton.

Nam 2011, Lee va cong su da phat trién mot chi thi SCAR din xuat tir
ISSR dé nhan dang cac ching sam P. ginseng c6 dac tinh tdt phuc vu cho
chon gidng (Lee J.W.et al., 2011) [96]. 34 trong s6 85 mdi ISR hinh thanh
locus da hinh. Cac mo6i UBC-821, UBC-868 va UBC-878 lam nay sinh cac
band da hinh giira cac chung P. ginseng va cho phép phan biét chung véi cac
mau P. quinquefolius va P. notoginseng. Hé chi thi SCAR duoc dua vao dé
lam tang kha ndng tai 1dp cua da hinh. Thém vao do, da hinh dac hi€u cho
chung sim Sunwon dugc hinh thanh bang cach xur Iy san pham PCR bang
moi PgI821C650 véi enzyme gidi han Taql. Két qua nay 1a cong cu chi thi
DNA hitu ich dé xac dinh nhan sim Han Quéc, dac biét 1a ching Sunwon,

quan 1y hat giéng va cac chuwong trinh chon gidng hd trg bang chi thi phan tir.
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Tac gia Hongtao Wang Trung tim nghién cru va san xut sim cta Han
Qudc di nghién ciru xac dinh chi thi phan tir dic hiéu phan biét gidng sam
Chunpoong véi cac gibng saim khac (Wang, H et al., 2010) [136]. Gidng nhan
saim Chunpoong 1a mot giéng nhap ndi chat lwong cao va niang suét cao trong
s6 9 giong nhan sim Han Qudc. Trung tdm di nghién ciru quy trinh kiém dinh
gidng Chunpoong bang chi thi phan tir str dung cac trinh tw ADN cia ty lap
thé (COX2) trén vi tri intron I va intron II. Chi thi phan t&r SNP dic hiéu da
dugc nghién ctru dung phan biét gibng nhan sim Chunpoong véi cac gidng
nhan sam khac mot cach don gidn va chinh xac. Hua Sun va ctv (2011) da
thiét ké chi thi phan tor SNP duya trén su phan tich chi thi phan tir EST
(expressed sequence tags) trén vung exon cua gene glyceraldehyde 3-
phosphate dehydrogenase (GAPDH) (Sun, H. et al., 2011) [126]. Chi thi phan
tir SNP nay dic hiéu phan biét giita gibng nhan sim Yunpoong ctia Han Quéc
v6i 12 gibng nhan sim khac. Str dung phuong phép kiém dinh phén tir nay rat
don gian dugc dua trén phuong phap NaOH - Tris va thuc hi¢n phan ung
bang real-time polymerase chain reaction (PCR). Véi phuong phap nay chi
mat mot phat dé tach chiét duoc ADN va c6 thé sir dung truc tiép chay phan
ung real-time PCR.

1.4.2. Két qua nghién ciru ikng dung chi thi phan ti trong nghién cieu sim
o Viét Nam

Mic du ciling d3 c6 mot sd cong trinh nghién ciru vé thanh phan héa hoc,
trong, nhan gidong va ché bién di duoc thuc hién, tuy nhién cho dén nay
nhitng cong bd khoa hoc vé sim Viét Nam, dic biét viéc nghién ctru vé hé
gen, danh gia da dang di truyén & muc d6 phan tir con rat nhiéu han ché. Nam
2003, tac gia Zhu va cong su di tién hanh nghién ctru da dang di truyén cac

mau sam Viét Nam dua trén trinh tu trnK va 18S rRNA (Zhu,S. et al., 2003)
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[148]. Két qua ghi nhan mAu sam Ngoc Linh va sim Lai Chau c6 quan hé gan
giii voi bootstrap 74%. Nam 2007, Nguyén Tap va cs di sir dung ky thuat
RAPD dé xay dung co so dir lisu DNA cua mot sé cay thude quan trong d6
c¢6 sam Ngoc Linh (Nguyén Tap va cs., 2007) [35]. D c6 mot sd tac gia trong
nuéc st dung chi thi phan tir trong nghién ctru da dang di truyén cac loai sim
Viét Nam. Cu thé, Nguyén Thi Phuong Trang va cong su (2011) da tién hanh
phan tich mdi quan hé di truyén cua sam Ngoc Linh (P.vietnamensis) véi cac
loai trong chi Panax trén co sd trinh tu nucleotide ving ITS-rADN. Két qua
nay chi ra rang, cdc mau sim Vii Diép thudc 1 nhanh riéng biét so véi sam
Ngoc Linh (Nguyén Thi Phuong Trang va cs., 2011) [38].

Viéc sir dung cac ma vach phan tir da duoc ap dung nhung chua phong
pht va toan dién. Cac ving gen ma vach dugc sir dung chi yéu 1a viing matK
va ITS (Nguyén Vin Dat., 2013) [7]. Vii Huyén Trang va cs (2013) d& nghién
ctru xay dung ma vach DNA cho sam Ngoc Linh trén co s& 5 chi thi DNA ma
vach psbA-trnH, matK, trnL, rbcL va ITS. Nhéom tac gia da chiing minh trong
5 chi thi m3 vach nghién ctu; psbA-trnH 1a chi thi c6 tiém ning nhat, cho
phép phan biét sim Ngoc Linh véi cac loai sim khac trén thé gisi véi do
chinh xac cao (Vii Huyén Trang va cs., 2013) [39].Viéc xac dinh dugc céc chi
thi phan tir cho phép xac dinh chinh xac dugc loai sim nay dong vai tro quan
trong trong viéc bao ton, san xuat va dam bao chat luong san pham cho
thuong hiéu sam Ngoc Linh.

Tac gia Phan K& Long va cong sy (2014) khi phan tich mdi quan hé ho
hang cdc mau sam thuoc chi Panax trén co s& trinh ty nucleotide ving matkK
va ITS-rTADN ciing chi ra rang, cAc mau tam that hoang hay con goi la tam
that trang thudc 1 nhanh riéng biét so v&i sam Ngoc Linh va sam Lai Chau
(Phan Ké Long va cs, 2014b) [22]. Két qua nghién ctru ghi nhén, hai thi sdm

Lai Chau (P. vietnamensis var. fuscidiscus) va sam Ngoc Linh (P.
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vietnamensis var. vietnamensis) cua loai sam Viét (P. viethamensis Ha &
Grushv.) c6 quan h¢ chi em v6i bootstrap 88% va 81%. Nam 2015, tac gia
Nguyen Van Binh da nghién ctru gidi trinh ty hoan thién genome luc lap trén
sam Ngoc Linh (P. vietnamensis). Két qua nay dong vai trd rit quan trong
trong viéc nghién ctru mdi quan hé di truyén cta sim Ngoc Linh voi cac loai
khac trong ho Araliaceae va 1a co sé dit liéu cho viéc thiét ké cac chi thi phan
tor dac trung cho loai (Nguyen, B. et al., 2015) [107]. Nam 2016, tac gia Le
Ngoc Trieu va cong sy da tién hanh danh gia da dang di truyén quan thé tam
that hoang (P.stipuleanatus) thu thap ¢ mién Bac Viét Nam boi chudi lap don
gian giira (ISSR), két qua thu duoc cac mau tam that hoang c6 do da dang cao
(Trieu, L. N, et al., 2016) [130].Gan day, Nguyen Thi Phuong Trang va cs
(2017) ciing tng dung ADN Barcoding dé xac thyc mot sé loai trong chi
Panax, trong d6 c¢6 sam Ngoc Linh va sam Lai Chau (Trang,N.T.,et al., 2017)
[129]. Nam 2018, tac gia Pham Quang Tuyén va cong su di danh gia da dang
di truyén ctua 24 mau sam Lai Chau thu thap tai Mudng T¢, Lai Chau. Két qua
phan tich vé quan hé phat sinh giita 24 mau sam Lai Chau nghién ciru va
taxon cung chi v&i ddi tuong nghién ctru ¢6 quan hé voi P.vietnamensis var.
fuscidiscus, trén ving bao ton 1TS1-5,8S rDNA-ITS2 hay viung gen ITS-
rADN. Muc tuong dong di truyén cia 24 mau nay dao dong trong khoang
96,27 dén 100%. (Pham Quang Tuyén va cs., 2018) [44]. Nam 2020, tac gia
Vii Binh Duy va cong su da sir dung ma vach DNA vung gen nhan (ITS-rDNA)
va ving gen luc lap (matK) ctia 32 mau sam ty nhién tai ntii Phu Xai Lai Leng,
huyén Ky Son, tinh Nghé An dé xac dinh loai sdm thudc chi Panax. Két qua
43/616 vi tri nucleotide co gia tri mang thong tin dugc xac dinh ¢ vung gen
ITS-rDNA va 66/1433 vi tri nucleotide bién doi, 29/1433 vi tri nucleotide ¢6
gia tri mang thong tin (matK) (Vi Binh Duy va cs., 2020) [6].
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Viéc ung dung xay dung bo ma vach phan tir xac dinh cac loai, phuc vu
bao tén quy gen va giam sat thuong mai c6 y nghi khoa hoc va cap bach hién
nay (Nguyén Quang Thach va Bui Chi Biru, 2021) [36].

1.5. Ung dung cong nghé té bao trong nhan nhanh giéng nhan sim trén
thé giéi va Viét Nam
1.5.1. Nghién ciru cong nghé té bao nhan giéng sam trén thé (igi

Trén thé gidi viéc nhan gidng cac loai sim bang sir dung cac ky thuat
ctia cong nghé té bao dugc str dung phd bién & cac nudc nhu Trung Qudc,
Han Qudc, Nhat Ban.... Phuong phap nhan gidng vé tinh dugc st dung bao
gdém nudi cay dinh sinh truong, Callus va nhiéu phuong phap khac. Pay 1a
phuong phap nhan gidng hiéu qua, gibng dong nhat dam bao duoc nhitng dic
tinh mong mudn cia cdy me va dap tmg dugc nhu cau gibng cay.

C6 rat nhiéu phuong phap nhan gidng v6 tinh ngoai ty nhién va trong in
vitro, mot sé6 phuong phap chinh da duoc ap dung véi cac loai sam trén thé
gi61 nhu sau:

Nudi cdy chéi dinh va chéi la

Nam 1997, cac nha khoa hoc Nhat Ban la Shoyama and S. Shiraishi;
(Shoyama, Y. et al., 1997) [124]. Faculty of Pharmaceutical Sciences Kyushu
University Japan da thuc hién nhan nhanh cay sam Tam that (P.notoginseng)
tir viéc nudi ciy cac choi hoa va cudng 1a trén moi truong MS + 1mg/L 2,4D.
Sau 18 tuan, phan chdi nay s& duoc chuyén sang méi truong sinh chdi chira
BA va GA nudi trong 6 tuan roi chuyén tiép sang méi truong ra ré c6 chira
NAA. Két qua s& thu dugc cay sam Tam that c6 ré hoan chinh sau 4 tuan.

Nuéi cay 16p té bao mong tir lat cat té bao

Claire Kevers and CS ¢ University of Liége, Beligium nim 2000 da
nghién ctu vé quy trinh nudi ciy té bao vo tinh cAdy Nhan sam (P. ginseng)

trong moi truong long. Hay mot nghién ctru khac cia Kee -Yoeup & CS;
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Chungbuk National University, Korea (2000) (Claire K.et al., 2000) [60] dua
ra quy trinh san xuat Nhan sim bang sir dung Biorectors. Callus duoc tao
thanh qua nudi cdy lat cit ré Nhan sim trén moi truong: MS + 2,4D + Kkinetin.
MBoi truong ra ré MS + IBA + kinetin.

Nudi cdy cdc dang mé sinh tqo callus

Céc nha khoa hoc di nhéan thiy rang callus c6 thé tiép tuc duoc duy tri
néu duoc nudi cdy trong moi trudng twong tu, hay phat trién tiép tuc thanh
mot trong cac dang: tao 1&, tao chdi, va thé chtra phoi.

Ngoai viéc nghién ctru cac phuong phap nudi cdy cac nha khoa hoc con
nghién ctru cac yéu td anh huong dén sinh trudng ciia cdy sim in vitro. Co rat
nhiéu nhan t6 anh hudng dén qua trinh nudi cay invitro nhu:

Anh huong cia dnh sding: Theo tac gia Yang, D. C and CS 1997;
Chungbuk National University, Korea (1997) (Yang, D. C.et al., 1997) [141]
da ching minh duoc ré ci cia nhan sim khi nudi cdy trén méi truong 1/2 MS
16ng, sy hinh thanh luc lap va sic lap ting dan khi ting cuong do chiéu sang
tir 1000 1én 3500 lux, giam khi ting 1én dén 7000 lux. Tong sb luc lap duoc
san sinh khi duoc chiéu sang dudi anh sang xanh cao hon cac loai 4nh sang
khac nhung chi bang 40% tong sb luc lap sinh ra khi dugc chiéu dudi anh
sang trang (cuong d6 3500 lux). Viéc san sinh luc lap s& c6 hiéu qua hon khi
qua trinh nuoi cdy dugc giit trong toi 1 tudn sau d6 s& chuyén ra chiéu sang
trong 4 tuan tiép theo.

Nhitng nim gan day, dén LED (di-6t phat quang) 1a chi dé nghién ctru
trong linh vyuc ting truong va phat trién thuc vat. Tuy nhién, c6 rat it nghién
vé viéc str dung dén LED nudi cdy in vitro P. vietnamensis, mot trong nhiing
lodi cay thudc quan trong thudc chi Panax. Nghién cu nay xem xét anh
huong cua cac loai den LED khéac nhau dén sy phat trién ctia mo seo va su

hinh thanh thyc vat ciia P. vietnamensis. Két qua cho thay su khac biét dang
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ké trong ting trudng va phat trién, nhu anh sang khac nhau diéu kién thich
hop cho céc giai doan khac nhau. Mo seo 70 mg khéi luong tuoi nudi cay
dudi dén LED vang sinh truong cua 1197 mg trong luong tuoi va 91,7 mg
trong lwong kho, trong khoang thoi gian ba thang. Su hinh thanh ciy trong
hiéu qua nhat thu duoc khi mo seo tao phdi dugc nudi cdy dudi su két hop
cua 60% den LED do va 40% den LED xanh lam véi trung binh 11,21 cay
con/mau; khéi luong tuoi va trong luong kho caa chdi lan luot 1a 1147 va 127
mg va chiéu cao cay trung binh 14 3,1 cm. (Nhut, D. T. et al., 2015) [108].

Anh hwong cia chat khodng va vitamin: Cac chat khoang dong vai tro rat
quan trong. Vi du: Mg 13 mot phan cua diép luc. Ca va Axit Boric 1a thanh
phan ciia mang té bao, N 1a thanh phan quan trong ctia amino axit, vitamin,
protein va cac axit nucleic. Tuwong tu Fe, Zn va Mo. Mg va nhiéu nguyén t6 vi
luong ciing 1a thanh phan quan trong cua cac ezyme. Cac ion ctia cac mudi
hoa tan dong vai trd quan trong 6n dinh p suat tham thau cia méi trudng va
té bao, duy tri thé dién hod cua thuc vat. Vi du: K va C rat quan trong trong
diéu hoa tinh thdm chon loc cua té bao, duy tri dién thé va tham gia hoat hoa
nhiéu enzyme. Trong méi trudng (MT) nudi cdy cac mudi khoang duge chia
thanh cac nguyén to da lwong va vi lugng. Pa luong gdbm 6 nguyén t6 Mg,
Ca, P, S, N va K. Cac nguyén t6 vi luong Fe, Mn, Zn, Cu, Mo, Co, B, I, Ni,
Cl, Al.. Cac MT khac nhau c6 thanh phan va ham luong chat khoang khéc
nhau. T4t ca cac té bao nudi cay déu c6 kha ning tong hop tat ca cac loai
vitamin nhung thudng véi s6 luong dudi micc yéu cau. Pé mo co stc sinh
truong tot phai bo sung vao MT mot hay nhiéu loai vitamin. Cac vitamin can
thiét cho cac phan tng sinh hoa. Cac vitamin sau day duoc st dung pho bién:
Inositol, Thiamine HCI (B1), Pyridoxine HCl (B6), Nicotinic Axit. Anh
huong cuia vitamin 1én sy phat trién cua té bao nudi ciy in vitro ¢ cac loai

khéac nhau 1a khac nhau hodc tham chi con gay hai cho thuc vat.
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Su hép thu cic nguyén t6 khoang tir moi truonng nudi cdy trong qua
trinh cam tmg va subt giai doan dau phat sinh phéi vo tinh di duoc ching
minh (Dussert,S. et al.,1995 [62]; Fisichella, M. et al., 2000[66]).

Anh hwong cia chat diéu hod sinh trudng: Bén canh cac chit dinh
dudng cung cap cho mo nudi cdy, viéc bd sung cac chat diéu hoa sinh trudong
nhu Auxin, Cytokine... 13 rat can thiét dé kich thich sy sinh trudng, phat trién
va su phan hoa co quan, cung cap sitc séng cho mé va céc t6 chirc. Tuy vay,
yéu cau ddi voi chat nay thay ddi tuy theo loai thuc vat, loai mo, ham lugng
chat diéu hoa sinh trudng ndi sinh cta ching. Véi cac loai sam nudi cay in
Vitro ngudi ta st dung mot hay nhiéu loai chat diéu hoa sinh truéng phu hop,
vi du 2,4D, NAA, BAP, Kinetin,... Trong dé 2,4D, IAA thuoc nhém Auxin
kich thich phan chia té bao, tao va nhan md seco, kich thich tao chdi bén, kich
thich su ra ré va phat sinh chdi phu trong nudi cdy mo. BAP, Kinetin trong
MT nudi cdy md can cho su phan chia té bao va phan hod choi tir md seo hoic
tir cac co quan, kich thich phat sinh chdi nach va kim hdm anh huong vu thé
cta choi dinh, tang di¢n tich phién 14 do kich thich sy 16n 1én cua té bao, co
thé tang sy mé khi khong ctia mot s6 loai, (rc ché su hinh thanh ré, tc ché qua
trinh hoa gia & 1a, kich thich tao di€p luc (Langhansova, L, 2012) [88]) lai
nghién ciru vé tic dong cua cac chat diéu tiét sinh trudong dén qua trinh tao ré
bat dinh trong cong nghé nudi cay Nhan sdm trong mdi trudong long. Két qua
cho thay, su két hop gitra kinetin, NAA hay IBA déu cho kha ning tao callus
va 1& bat dinh cao

- Cdc yéu to anh hwong khdc

Agar: Nudi céy tinh nén str dung Agar 1a mot loai tinh bot dugc ché tur
rong bién va mo duoc cy trén bé mat cia MT dé tranh tinh trang mo co thé
bi chim va chét vi thiéu Oxi. Chi nén dung Agar v6i néng d6 0,6-0,8% dé

nudi cay cac loai sam.
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Ngudn Céac-bon: Puong sucrose 1a ngudn carbon chii yéu va duge st
dung trong MT, ké ca khi mau nudi cdy la cac chdi xanh c6 kha ning quang
hop. Khi dudng Sucroze bi phan huy mot phan tao diéu kién t6t cho cdy hap
thu. Mot sb duong khac nhu Maltose, Glucose... cling co thé duoc st dung
trong nudi cay té bao thuc vat. Nam 2000, theo tac gia Yu, K. W. and Paek,
K. Y; Chungbuk National University, Korea (Yu, K.W.and Paek, K.Y, 2000)
[145] nghién ctru va thay rang khi ham luong dudng ting s& 1am ting khoi
luong kho cua ci nhan sam khi thu hoach, khoi luong kho cua cu sam tang
dén ham luong duong trong moi truong 1a 50g/l nhung giam khi ting t6i
70g/1. Noi chung, san xuit nhan sam cho ning suat cao nhat khi ham lugng
duong trong moi truong khoang tir 20- 30g/1.

pH: MT chuan d6 pH tir 4,5-5,8, khong chuan pH thap hon 4 va cao hon
7. (Pierik, R.L.M, 1987 [116]; Vacin, E.F. and Went,F.W,1949 [132]).

Pbi véi ky thuat nhan gidng in vitro thong thuong c6 nhicu wu diém
nhung d3 c6 nhitng han ché khi ing dung & mtc 46 cong nghiép, do6 1a gia
thanh cao ¢ cdy thanh pham. Dé cai thién diéu nay phai thay d6i phuong thirc
nhan giéng.

Gioi thiéu cong nghé: Cong nghé nudi cay té bao 16p mong, phdi vo tinh,
bioreactor va cong nghé¢ vuon wom 1a 4 loai cong nghé cé lién quan chat ché
va dang dugc sir dung rong rii trong nhan giong cong nghiép ¢ nhiéu loai cay
trong. D1 voi mot sb loai cdy trdng qua trinh nhan giéng bao gdm ca 4 khau:
Nudi cay té bao 16p mong - Mo seo phdi hoa - Nhan nhanh mo seo phdi hoa
trong bioreactor - Phat sinh phdi vo tinh, chdi, cdy trong bioreactor hodc binh
nudi cdy truyén thong - Cay hoan chinh hodc phdi chin - Vuon wom - San
xuat dai tra. D6i voi mot s6 cay khac viéc tmg dung ca 4 loai cong nghé 1a
khong can thiét. Viéc lya chon cong nghé phu thudc trudce hét vao kiéu gen

cua cdy, mo nuoi cay, diéu kién thyc té va muc ti€u nhan giong.
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Nghién ctru san xuit gibng nhin sdm trong nudi trong nhan tao s& giup
rat ngan duoc thoi gian va kha nang nhan gap bdi s& dap ung duoc yéu cau
dua nhan sam thanh san pham thwong mai c6 nang sudt cao. O nghién ctru
nay binh bioreactor tir 5 dén 20L s& dugc st dung dé nudi cdy nhan sdm
Panax ginseng. Callus duoc tao thanh qua nudi cdy ré Nhan sdm trén moi
truong: MS + sucrose + 2,4D + 0 kinetin. Sau d6 calluss s& duoc chuyén sang
moi trudng ra ré MS + IBA + kinetin. Mbi trudng nudi 1éng 1/2MS + NAA
cho két qua ré ting truong 16n hon méi truong 1/2MS + IBA. Hay mot nghién
citu khac cua Lee va cs; Bioherb Research Institute, Kangwon National
University, Republic of Korea (2009). Than ré cit khuc dai tir 0,5-2cm nudi
trong may Bioreactor tir 2L, 7L va 15L (Lee, J.G.et al., 2009) [95].

Trén thé gidi, hau hét cac nghién ctiru duoc tién hanh trén cac ddi tuong
thudc chi Panax chu yéu tip trung vao cay Nhan sam (P. ginseng). Phoi vo
tinh Nhan sam da dugc cam ung thanh cong trén mdi truong truc tiép tir ré
(AsakaY .et al.,1993 [49]; Chang W.C. and Hsing Y.I, 1980 [57]), 14 (Tirajoh
A., Kyung T.S. and Punja Z.K, 1998) [128], 14 mam (Choi Y.E. and Soh
W.Y., 1994) [59], hoidc gian tiép qua trung gian md seo dugc cam tng tir nudi
cdy chdi hoa (Shoyama Y. et al.,1997) [124]). Nghién ctru phét sinh phoi vo
tinh Nhan sam trong moi truong long ciling dugcc thyc hién béi Claire va cs
(Claire K. et al., 2000) [60]) Gorpenchenko va cs. da nghién ctru chuyén gen
rolC nho vi khuan Agrobacterium rhizogenes dé thu nhan nhitng dong mé seo
c6 kha nang phat sinh phoi vo tinh (Gorpenchenko T.Y. et al., 2006) [68].
You, nim 2012 phéat trién phuong phap nhan gibng quy mo 16n P.
notoginseng bang cach str dung long lic (100 vong/phut) va bioreactor, tai
sinh thanh cong cdy con trong diéu Kién ex-vitro. Phdi c6 nguén géc tir callus
cua ré trén moi MS c6 chira 1,0 mg/l 2,4-D sau 5 tuan nudi cay. Tan sé cao

nhat (100%) cua phoi v6 tinh, voi trung binh 32,7 phoi v tinh trén mdi mo
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s¢o, thu dugc trén callus phoi dugc U trén moi truong co6 chira 0,5 mg/L 2,4-
D. Pé tang ty 1¢ hinh thanh phoi vo tinh, 10g phdi vo tinh giai doan hinh cau
dugc chuyén vao bioreacter chira 1,51 méi truong 1/2MS khong bd sung chat
diéu hoa sinh tudng trong thoi gian 4 tuan; nhitng phoi vo tinh giai doan hinh
cau nay sau do6 phat trién thanh phéi mam. Tuy nhién trén méi trudng khong
c6 chit diéu hoa sinh truéng phoéi mam chi phat trién r& nhung khong phat
trién chdi. Phoi can chuyén sang moi truong 1/2 MS véi 2.0 mg/l GAztrong 2
tuan dé kich nay mam thanh cay (You,X.L. et al., 2012) [144].
1.5.2. Nghién citu cong nghé té bao nhén giong sam & Vigt Nam

Mot s Trung tam, Vién nghién ciru Sam va doanh nghiép dang tién
hanh nghién ctu tao gidng sdm Ngoc Linh bing phuong phap nudi cdy mod
nhu: Trung tdm Uom tao va hd trg doanh nghiép Khoa hoc va Cong nghé truc
thudoc Bo Khoa hoc va Cong nghé tai huyén Dak To, tinh Kon Tum; Cong ty
Sam Sam...tinh Quang Nam. Pdi voi tinh Gia Lai, hién tai, c6 doanh nghiép
dang trinh cac cip c6 thAm quyén cho chi truong dau tu va gidy chimg nhan
dau tu cho 01 du an dau tu Trung tim giéng cay duoc liéu cong nghé cao,
trong d6 san xuat cdy giong saim Ngoc Linh véi quy mé san xuat cdy giéng &
mtc 1,5 triéu cay/nam. Quy trinh san xuét ciy giéng sam bang phuong phap
v6 tinh chil yéu nhu sau: Phoi dugc 1ay tir cic bo phan cua cdy khoang 9
thang sau do6 cay rut binh dua ra ngoai vuon vom khoang 6-8 thang, khi cay
cd ¢t voi dau mam, duong kinh cu 16n hon 0,7cm, cu hinh con quay, mau
xanh, khong dinh phdi, c6 t6i thiéu 2-3 ré dua ra huan luyén khi c6 mot 14
that, chiéu cao >5cm. Thoi gian huin luyén quen v6i moi truong trén nai 5-7
ngay sau d6 méi rat binh. Thoi gian wom 3-5 thang duéi tan ring. Ti 1é séng
dat trén 80%.

Nguyén Ngoc Dung 12 mét trong nhiing tac gia du tién nghién ctru nhan

gidng vo tinh sam Ngoc Linh bang con duong sinh hoc thong qua tai sinh tir
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mod seo (Nguyén Ngoc Dung, 1995 [4]; Duong Tan Nhuyt va cs, 2010 [25])
cling da tién hanh nhan giéng vo tinh cdy sdm Ngoc Linh thong qua con
dudng phat sinh co quan. Trong nghién ctru nay quy trinh nhan gidng in vitro
va tréng thir nghiém ¢ giai doan vuon wom da dugc trinh bay. Mo seo duoc
cam (mg & cac mau cti siam Ngoc Linh cat mong trén mdi trudng MS bd sung
1,0 mg/l 2,4-D va 0,2 mg/l TDZ trong diéu kién chiéu sang 16 gio/ngay. Mbi
truong tot nhat cho ty 1€ ting sinh khéi mo seo 13 méi truong MS bo sung 1,0
mg/l 2,4-D két hop 0,2 mg/l TDZ. S6 chdi tai sinh tir mo seo dat cao nhét trén
moi truong SH bo sung 1,0 mg/l BA, 1,0 mg/l NAA va 2 g/l than hoat tinh.
Trong giai doan tang truong chdi, mdi truong 1/2 MS duge bd sung 1,0 mg/l
BA va 0,5 mg/l NAA, 50 g/l sucrose, 2,0 g/l than hoat tinh, trong diéu kién
anh sang dén LED 70% do va 30% xanh 1a tot nhat. 1000 cay sam in vitro sau
6 thang trong ngoai khu vuc vuon wom cho thay toc do sinh trudng 1a nhanh
hon so v&i cdy saim Ngoc Linh gieo bang hat véi ty 1¢ song sot 1 87%.
(Nguyén Béo Triéu va cs., 2013) [40] ciing d3 tién hanh nghién ctru nuodi
cdy in vitro saim Ngoc Linh trén méi trudng MS bé sung 1,0 mg/l 2,4-D, 0,2
mg/l TDZ va trén moi trudng SH bo sung 1,0 mg/l BA, 0,5 mg/l NAA. (Mai
Truong va cs., 2014) [42] di tién hanh nghién ctru vé tao va nhan phéi vo tinh
sam Ngoc Linh trong moéi truong 16ng. La cay in vivo (sau khir trung) duoc
nudi ciy trén mdi trudng MS bo sung 1,0 mg/l 2,4-D, 0,2 mg/l kinetin dé tao
mod seo. Sau d6, mo seo duoc cdy chuyén sang moi truong MS 1ong (lic) bd
sung 1,0 mg/l 2,4-D, 0,2 mg/l kinetin, 500 mg/l casein hydrolysate dé tao
huyén phu té bao. Sau 2 thang, huyén phu té bao duoc chuyén sang nudi ciy
trong moi trudng B5 1ong (lic) ¢6 3,0 mg/l IBA. Méanh 14 mam (ctia cAy mam
tir phoi) va phoi vé tinh non dugc nudi cay trén moi truong MS c6 10% nude
dira, c6 hodc khong c6 0,2 mg/l IBA dé tao md seo sinh phdi va phoi thtr cip.

Mo seo sinh phdi va phoi thir cap nay ciing da dugce dung dé nhan nudi trong
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moi trudng 16ng 6 va khong cé chit diéu tiét sinh trudng & quy mo binh tam
giac va bioreactor. Nhimg két qua di tao co s¢ dé nhan giéng quy mé 16n va
thu hop chat thu cap.

Hoang Xuan Chién va cs. (2011) da tha nghiém kha ning tao cu in vitro
va xac dinh ham lugng saponin ¢ cac cdy trong thir nghiém 17 thang tudi. Cac
hé phac hop cia GA/ABA va auxin/cytokinin trong qua trinh hinh thanh cu
cling dugc cac tac gia khao sat. Nong do ABA thich hop nhat cho qué trinh
tao cu 1a 3,0 mg/l. GA; tc ché kha ning tao cu in vitro cdy sam Ngoc Linh.
Cac choi cay sam Ngoc Linh in vitro duoc cam tmg dé tao cu thanh cong trén
moi trudng SH o bd sung 1,0 mg/l NAA va 2,0 mg/l BA trong diéu kién
chiéu sang 16 gio/ngay. Nong do duong sucrose tét nhat cho qua trinh tao cu
sam 1a 50 g/I. Ham lugng saponin trong ci cia nhing cay 17 thang tudi nudi
trong ngoai tu nhién ciing di dwoc xac dinh 1a G-Rbl (0,21%), G-Rg,
(0,17%), MR, (0,77%) (Hoang Xuan Chién va cs., 2011[1]; Duong Tan Nhut
va ¢s., 2012 [26]) d3 cong bd cac dang phat sinh hinh thai khac nhau (phdi vo
tinh, md seo, chdi va ré) co thé dugc cam ung tir cic mau cdy ré chinh cua
sam Ngoc Linh thong qua phuong phap nudi cdy 16p mong té bao. Moi
truong thich hop nhat dé cam ung su hinh thanh phéi v6 tinh 13 méi trudng
MS b6 sung 0,05 mg/l TDZ. Méi trudng MS bo sungl,0 mg/l BA va 0,1 mg/l
2,4-D cam ung Sy tai sinh chdi dudi diéu kién chiéu sang 16 gid/ngay trong
khi méi trudng MS bd sung 2,0 mg/l NAA cam ung tao ré tot nhét trong diéu
kién t6i hoan toan. Trong nhitng nim gan ddy viéc tng dung thanh cong
phuong phap nudi cay invitro, trong d6 nudi cdy phéi vo tinh thong qua giai
doan mé seo dé nhan nhanh sim Ngoc Linh, sdm Lai Chau va sam Vi Diép
dé phuc vu bao tdn va phat trién dugc lidu quy nay (Pinh Xuan Tu va cs.,
2016 [45]; Lé Hung Linh va Binh Xuan T, 2017a [19]; Lé Hung Linh va
binh Xuan Tu, 2017b [20]).
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1.6. Nghién ctu bién phap k¥ thuit nhin giéng tir hat trén thé giéi va
Viét Nam

1.6.1. Két qud nghién ciru bién phdp kj thudt nhdn giong tir hat trén thé
gioi

Theo DS Tat Loi (1999), nhan sam duoc trong tir cdy gieo wom tir hat,
chon nhimg cdy sam khoe tudi 4 va tudi 5 (ving Pong Bic -Trung Qudc chon
nhimg ciy da duoc 5-6 tudi) vi cay 3 nam tudi chua di khoe, con cay sau nim
tudi hat lai qua cimg kho nay mam, vao cudi thang 7 (B Tat Loi, 1999) [23].
Hat sam Triéu Tién chin néu dé rung xudng mot cach tu nhién thi cudi thang
5 nam sau (khoang 270-300 ngay) hat méi bat ddu moc mam dat 47 % (Jun
Yeon Won. et al, 1988) [78].

Cay nhan sam duoc nhan giéng hitu tinh tir hat phan tang, thudng duoc
trong vao mua thu (thang 9 dén thang 10) dé tao ciy con mot nim vao mua
xuan niam sau (thang 4 dén thang 5). Hat nhan sim c6 phoi kém phat trién tai
thoi diém phat tan, dugc phan biét bang 16p vo hat rat day va cing, can c6
diéu kién nhiét do lanh cu thé dé phat trién phoi va su xuét hién cua cac 14
mam va 14 mam c6 kha ning nga sinh 1y hinh thai (Baskin and Carol, 2004
[53]; John, TA. and Dean, Louttit, 1995 [77]; Lee, J. S.et al., 2008 [94]).

Theo két qua nghién ctu ciia Baranov (1966) cho thay: hat sim Chau
A va sam Bac My vira méi thu hoach phoi van chua phat trién hoan
(Baranov, 1966) [54]. Két qua nay ciing duoc ghi nhan trong bao cdo cua
cua tac gia (Hovius, 1997) [70]. Kich thudc phoi cua hat mai thu hoach co
chiéu dai trung binh chi dat 0,5mm, dé hat sim nay mam sau khi chin hat
can phai trai qua qua trinh phan tang nham hoan thién vé cau tric va sinh
1y ctia phoi (Xiao,P. et al., 1987) [139]. Két qua phan tang hat nhan sam &
nhiét d6 15-20°C phoiphat trién 14 mam, tru dudi 14 mam, try trén 14 mam,
ré mam va dat chiéu dai khoang 3,0- 4,0mm (Yu, H. et al., 2019) [146].
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Nhiéu nghién ctru da duoc thuc hi¢n dé cai thién kha nang nay mam cla
hat va trang thai ngt ctia hat nhan sam béng cach st dung cac hormone thuc
vat ngoai sinh (Kim, Y.H. et al., 2014 [84]; Lee, J. S. et al., 2008 [94]), diéu
kién lam lanh t6i wu (Kwon, W. S. et al., 1998) [84], xur Iy hoa chét (Yang, D.
et al., 1982 ) [142]; su phat trién cua phdi va nhiét ¢ (John, TA and Dean,
Louttit, 1995 [77]; Proctor, JTA. and Bailey, WG, 1987 [119]).Tuy nhién, cac
nghién ctru han ché trén da dugc thuc hién dé phat trién cac phuong phap lam
nhanh nay mam (rat ngan thoi gian) va cai thién kha ning ngt nghi va kich
thich sy ndy mam cua hat, nhu mot giai phap thay thé cho cac phuwong phap
gieo hat truyén thong khac.

Pé ning cao ty 1¢ ndy mam cua hat nhan sim, nguoi ta di sir dung
phuong phéap bao quan hat trong cat am dé phoi phat trién va tach 16p vo hat
trong diéu kién nhiét 46 thap va d6 am cao (pha ngt nghi cta hat) (Li, T. S.et
al., 2000 [100]; Won, J. Y. et al,1988 [138]). Su rung 16p vo hat va ty 1¢ song
sot ctia cdy nhan sim khong bi anh hudéng boi kich thudc hat gidng (dai x
rong x day) (Lee, J. S.et al., 2008) [94]). Hat nhan sam da (pha tinh trang ngu
ctia hat) véi cac phoi du kich thuéc khong nay mam & nhiét do trong phong
(15-20°C) (Kwon,W.S.et al.,1998) [85]). Mit khac, nhiéu nghién ctu cai
thién sy nay mam va tinh trang ngu cua hat nhan sam bang gibberellic acid
(GA:), Kinetin, hodc benzyladenine (BA) di duoc tién hanh (Kim,Y.H.et al.,
2014) [84]. Nghién cuu cua tac gia Xiao (1987) trén dbi twong nhan sam
(P.gineng) cho thay, ty Ié nay mam doi véi hat dugc xi Iy bang GA; cao gap
2-3 1an so vai hat khong xur Iy (Xiao, P.et al., 1987) [139]).

1.6.2. Két qua nghién ciru bién phdp ky thudt nhén giong tir hat sém Ngoc
Linh ¢ Viét Nam
Phuong phap nhan giéng hiru tinh tir hat 14 mot phuong phap c6 loi, vi

c6 hé s6 nhan giong cao, dé bao quan va van chuyén. Tuy nhién, mdt s hat
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giéng noi chung va ciy thubec noi riéng co thdi gian bao quan ngin, ty 16
moc mam cua hat néu bao quan thoi gian qua dai s& giam stic nay mam;
thong thuong chi sir dung loai hat cua vu trude do dé gieo tré)ng. Néu dé hat
cach nhiéu nim, ty 18 moc s& thdp hoic khong moc (Hoang Minh Tan,
Nguyén Quang Thach,1996) [33].

K¥ thuat nhan giéng hiru tinh tir hat: Hat tuoi sau khi loai hat 1¢ép, rira voi
nuéc duoc dem gieo trong theo cac cach khac nhau dé tim ra diéu kién t6i uu
cho sy gieo trong. Cac yéu td dugc khao sat 1a cach xtr Iy hat (boc vo hodc xtr
Iy hoa chat); Két qua cac thir nghiém cho thay, hat mdi thu, boc vo va gieo
ngay ¢ do sau 2 cm cho két qua nay mam cao voi ty 1& séng sot 1a 81,33%.
Ngoai ra, khi xir 1y hat bang Acid nicotinic cho két qua ndy mam cao nhat
(85,33%) (Nguyén Thugng Dong va cs., 20007) [3].

Khi nghién ctru anh hudéng cua phuong phap thu hoach va xur 1y hat
gidng cho thay: khi thu hédi c6 chon loc, ddi vo c6 cac chi tiéu vé thoi gian
moc mam, ty 1€ moc mam, ty 1¢ hinh thanh cay con cao hon thu hai dai tra,
khong dai vo (170 ngay sau gieo; ty 16 moc mam 83,37% va cho ty 1& hinh
thanh ciy con (82,09%) so v6i 180 ngay, ty 16 moc mam 50,68%; ty 1& hinh
thanh cay con 1a 38,80%. Déi véi phuong phap bao quan hat gibng: khi thu
hat giéng tir nhig qua co6 tir 2-3 cham den ¢ dinh, dai vé va dua vao bao
quan dudi 10p cat sach, d6 am (75-80%), sdu 5 cm cho ty 1& ndy mam cao hon
so vO1 u hat truc tiép trén vuon giéng (80,51 % so v&i 65,50%); hat bao quan
4 thang van c6 chat lugng tot; hat gieo trén khay nhua voi gia thé 1a 50% dat
rimg + 50% mun nai cho thoi gian moc mam ngan, ty 16 moc mam cao hon so
v6i gieo hat trén dat rimg (165 ngay, ty 11¢ nay mam 85,52% so vai 190 ngay,
ty 16 moc mam 63,54%) (Tran Thi Lién, 2011) [18].

Trong nghién ctru gia thé va phuong thirc gico hat nhim dé rat ngin

thoi gian moc mam dong thoi nang cao ty 16 moc mam cua hat sim cho thay:
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khi gieo hat trén gia thé mun nuai (100% mun ndi) véi phuong thirc sip xép
theo thtr ty hat cach hat 1-3 cm cho thoi gian moc mam ngan va ty 1é nay
mam cao hon so gieo trén gia thé dat rimg (100% dat ring), sap xép hat 1-3
cm (165-195 ngay, ty 1é nay mam 51,64% so v6i 180-210 ngay, ty 1& moc
mam 38,2% (Nguyén Ba Hoat, 2004) [11]. Khi nghién ctru anh hudng cua ty
1¢ gia thé dén ty 16 moc mam cua sim Lai Chau tac gia (Pham Quang Tuyén
va cs., 2016a) [43] da cho thy gia thé gieo hat sam Lai Chau tbt nhat trén
mun (100% mun) dat ty 16 moc mam 71,33%.

Trong nghién ctru t6i vu hda mot s6 dicu kién nham lam ting kha ning
moc mam cua hat gidng cling nhu sinh trudng cta cay sim Ngoc Linh ¢ trong
giai doan vudn wom da chi ra rang; hat gidng c6 kha ning moc mam tbt (sau 8
thang gieo hat) khi thu hai tir cdy me c¢6 do tudi trén 6 nam; ty 16 moc mam
cta hat gidng ting 1én dang ké khi hat dugc ngdm o & diéu kién 45°C trong
vong 8 gio trude khi duge gieo trong cat sudi am (Truong Thi Hong Hai va
cs., 2019) [10].

Mbt nhuge diém cta hat sim 1a rat kho nay mam va ty 1€ nay mam
thap. Thoi gian hat nam trong dét (tir gieo dén hat ndy mam) it nhat ciing 1a
150 ngay, dai nhat 200 ngay, ty 1& nay mam c6 khi chi dat dudi 10%; trung
binh ciing chi dat 50-60%. O nti Ngoc Linh di tién hanh mét thuc nghiém
xtr 1y hat (qua) trudc khi gieo. Két qua phuong phap xur 1y tot nhat 1a @ qua
trong 5 ngay, sau d6 dai sach vo roi dem gieo; thdi gian ndy mam 178 ngay
va ty 1& moc mam dat 83,9% vdi diéu kién qua khi thu hoach phai c6 mau
chin d6 tuoi (Nguyén B4 Hoat va cs., 2005) [12].

1.7. Két qua nghién ctru ky thuat trong va chiim séc nhan sim
1.7.1. Két qud nghién ciru Ky thugt trong va chém séc nhéin sam trén thé gidi

a) K¥ thuit trong sim duéi tan ring
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Nhan sdm Triéu Tién 13 loai sdim dic hiru cta Triéu Tién duoc tré)ng o
Chau A, & mién Bic - Trung Qudc, Han Quédc va phia Pong Siberia, ving
Vién Pong cua Lién X6 cil ngoai ra dugc trong & Nhat Ban, My nhung nodi
tiéng 1a sdm Triéu Tién va Trung Qubc (P& Tt L¢i,1999) [23], cay sinh
trudng & vi tuyén 39-48°, bién do nhiét ti cao 1a 28,7 °C, t6i thap 1a -40 °C va
nhiét do trung binh 1a 10,7 oC. Luong mua trung binh 1a 1.000 mm/nam, thoi
gian c6 tuyét trong nam tir 160 -170 ngay (Lee J.C.et al., 1983) [92].

* Ky thuat trong nhan sim dudi tan ring tai TriéuTién (Fabio.S, 2000
[64]; Bb Tat Loi,1999 [23]) ¢6 phu luc dinh kém (phu luc 1)

* Ky thuét trong sim M§ dudi tan ring tai Ohio (Carroll and Apsley,
2003) [56] co phu luc dinh kem (phu luc 2)

b) K¥ thuit trong nhan sim dwéi gian mai che

Nhan sdm trong ¢ Khai Thanh - Triéu Tién ciling dugc trong nhiéu trong
gian mai che. Gian mai che dé trong nhan sam 14 loai gian mai che dbc theo
timg ludng, vi nhan sim duoc trong trén nhiing canh dong bang phang nén
phai lam gian c6 mai dbc trén ting ludng dé dam bao thoat nudc cho ciy. Do
cao cla gian che phu thudc vao tudi ciia cdy sam, dbi véi cay sim trong nim
dau tién, gian che phia truéc cao 0,81 m, phia sau cao 0,54 m, nam tha 5
(nhan sam dat 6 nam tudi), gian mai che ¢ cot trudc cao 1,12 m va cot sau
cao 0,87 m. Trong mdt nam, cac thang khac nhau, tudi cdy khac nhau thi vat
liéu che trén gian cling khac nhau nhim dam bao anh sang cho cdy sinh
truong va phat trien (Suh S.O.et al., 2002 [127]; Parmenter, G and
Littlejohn,R 2000 [113]). Nhan sam (P.ginseng) duogc trong & Han Quéc cd
ba loai gian mai che chinh 13 1am tdm nhuya x6p bo dé, tim gd thong va tim
che nilon den (Lee J.C. et al., 1980) [90]. Cay quang hop tot & nhiét d 20 °C

va cudng d6 anh sang & muc 3.500 lux. B ré cdy sdm phat trién tot nhat khi
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cdy duogc trong trong gian mai che lop bang nilon den (Parmenter,G and
Littlejohn,R, 2000 [113]; Lee I.C.et al., 1980 [90]; Oh S.H, 2004 [110]).
1.7.2. Két qud nghién ciru Ky thudt trong va chdam séc sém Ngoc Linh ¢ Vigt
Nam

a) Nghién ctru vé thoi vu trong

Hién nay trong san xuat c6 2 thoi vu trong sam Ngoc Linh:

Thoi vu 1: trong tir thang 9 dén thang 11 khi ciy chuan bi ngu dong, day
1a thoi vy chinh.

Thoi vu 2: trong tir thang 4 dén thang 5 khi ciy da moc c¢6 1a on dinh
hoan toan. Pay 1a thoi vu chu yéu danh cho viéc trong ciy giéng co 2 nim
tuo6i (18 thang dén 24 thang) va dung cho viéc trong dam.

Vién duoc liéu da tién hanh nghién ciru vé thoi vu trong trong 3 nim
(2001-2003) tai Ngoc Linh - Kon Tum vé 2 thoi vu trong thang 4 va thang 10;
cdy dem trong 18 thang tudi (cdy 2 niam). Két qua thoi vu trong thich hop
(cho cay gidng 18 thang tudi) 1a vao thang 10 (Nguyén B4 Hoat, 2010) [13].

Trong saim Ngoc Linh & nhiéu thoi vu (thang 4, thang 5; thang 8, thang 9
va thang 10 trong niam), trong d6 thoi vu 15/8 (chinh vu), cdy co ty 1& sdng cao
(dat 68%), chi sb dién tich 14 (0,9933 m’la/m’dat), ning suét Iy thuyét (54,61
ta/ha) cao hon han cic thdi vu trong sém hay trong mudn. Piéu kién khong
trong duoc vao thoi vu chinh (15/8) thi trong thdi vu som (15/4;15/5) thuan loi
hon vu muén (15/9,15/10) (Tran Thi Lién, 2011) [18]

b) Nghién ctru vé mat do, khoang cach trong

Cay sam dugc trong trén hd véi khoang cach hé tir 20 - 35 cm. Vién
Duogc lidu d4 tién hanh nghién ctru mat do, khoang cach trong véi thi nghiém
trong cay giong 18 va 24 thang tudi; thoi vu trong vao thang 4 va thang 10 tai
Ngoc Linh, Kon Tum. Két qua ca 2 thdi vu trong (thang 4 va thang 10) mat
d6 trong di véi sim Ngoc Linh thich hop nhét 14 16 cAdy/m?® v6i khoang cach
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cay 20 x 30 cm. Nhu vay, két qua trén ddi véi sim Ngoc Linh cta Vién Dugc
lidu ciing phu hop v&i két luan ciia nhan sam Triéu Tién (Nguyén B4 Hoat,
2005) [12].

¢) Nghién ctru vé phén bon:

- Luong phan bon cho 1 ha: Mun nai 80 -100 tan; Phan vi sinh: 1500
kg; Ure: 100 kg; Supe lan: 200 kg; Kali clorua: 100 kg (Nguyén B4 Hoat,
2010) [13].

- B6n phan cho sam Ngoc Linh véi 3 mirc: 80 tin mun ndi + 40 kg P,0s
+ 60 kg K,O/ha (muc 1); 80 tin mun nui + 30 kg P,0s + 60 kg K,O/ha (mirc
2): 80 tAn mun ndi + 20 kg P,0s + 80 kg K,0 /ha (muc 3) déu sinh trudng, tao
lap ning suat va chat luong cao trong diéu kién mai che cho ning suét lan
luot 82,83; 82,17 va 81,51 ta/ha (Tran Thi Lién,2011) [18].

d) Mot s6 quy trinh k¥ thuat trong sim Ngoc Linh

Niam 2006, Vién Duoc liéu ban hanh “ Quy trinh tréng sdm Ngoc Linh
dudi tan rimg” (Nguyén B4 Hoat va cs., 2006) c6 phu luc dinh kém (phu luc 3)

Nam 2010, Vién Duogc li¢u ban hanh ““ Quy trinh trc“mg sam Ngoc Linh dudi
gian mai che” (Nguyén Ba Hoat va cs., 2010) c¢6 phu luc dinh kém (phu luc 4)

Nim 2016, S& Nong nghiép va Phat trién nong thoén tinh Quang Nam ban
hanh Quy trinh huéng dan tam thoi “Ky thudt trong va Chim séc cdy sém Ngoc
Linh dwdi tan rimg trén dia ban tinh Qudng Nam” (Quyét dinh sb 333/Qb-
SNN&PTNT ngay 29 thang 6 nam 2016 c¢6 phu luc dinh kém (phu luc 5)

Niam 2017, Uy ban Nhan dan tinh KonTum ban hanh Quy trinh tam thoi
“Kj thudt trong va Cham séc cdy sam Ngoc Linh trén dia ban tinh Kon Tum”
(Quyét dinh sb: 649/QD-UBND, ngay 10 thang 7 nim 2017) c¢6 phu luc dinh
kém (phu luc 6)

Nam 2019, Vién Cong ngh¢ sinh hoc, Pai hoc Hué xay dung ban “Hudng
dan nhan giéng sam Ngoc Linh bang hat” thuc dé tai cap tinh “Nghién ciru iing
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dung tién bg khoa hoc va cong nghé vé nhin giong hiru tinh nham ndng cao ty 16
va chat heong cdy giong sam Ngoc Linh tai huyén Nam Tra My, tinh Qudng
Nam” (Truong Thi Hong Hai va cs., 2019) ¢ phu lyc dinh kém (phy luc 7)

Tém lai, Qua cac tai liéu tham khao cho thay: Hién nay, sam tam that va
cac loai sam khac dang duoc dem vao trong tai ving sim Ngoc Linh gay 1an
tap va thoai hoa giéng. Vung quy hoach trong sam tai Kon Tum va Quang
Nam véi dién tich rat Ion (>32.000 ha) voi mat do trong trung binh 1a 25.000
cdy/ha. Do vay, lugng cay gidng can san xuit dé phuc vu trong va phat trién
ctia ving 1a rat Ion (>800 triéu cdy gidng). Bén canh d6 viéc nhan giong tir
nudi cdy mo hién dang trong giai doan trong thir nghiém dé danh gia kha ning
sinh trudng phat trién sau d6 méi co ké hoach nhan rong trong thoi gian tai.
Nhan gidng tir hat sam Ngoc Linh gap nhiéu khé khan nhu hat moc mam
cham, moc mam phu thudc vao thoi tiét, do do6 ty 1é nay mam thap va khong
o6n dinh anh hudng dén chat luong cay giéng xuat vuon. Cay saim Ngoc Linh
1a cy c6 cung ho, cing chi v&i nhan sam Triéu Tién. Trén co s¢ do, dua vao
cac két qua nghién ctru cua thé gidi vé cac bién phap ki thuat nhan giéng tir
hat, két hop véi cac két qua nghién ctru vé mot s6 bién phap k¥ thuat canh tac
(mat do, phan bon) ctia cac tac gia trong nudc Vé trong va phat trién cay gidng
sam Ngoc Linh duéi tan ring tu nhién va dudi gian mai che dé hoan thién ky

thuat trong va cham soc tai viing nghién cuu.
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CHUONG II
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciu
2.1.1. Vat ligu

- Cac mau 14, cu, hat gibng sim Ngoc Linh (P. viethnamensis) duoc thu
thap tai Kon Tum, phuc vu cong tac nhan giéng in vitro va tach chiét ADN.
Cac mau la va ca sim Vi Diép (P. bipinatifidus), tam that hoang (P.
stipuleanatus) duoc thu thap tai Sa Pa, tinh Lao Cai. Cac mau sam Lai Chau
(P. vietnamensis var. fuscidiscus) duoc thu thap tai tinh Lai Chau. Cac mau
sam Han Quéc dugc thu thap thong qua Chuong trinh hop tac véi Han Quéc
phuc vu cho viéc tach chiét ADN chay kiém dinh.

- Céc chi thi phan tr thiét ké dua trén genome cta luc lap va gen nhan

- Cay gidng sam Ngoc Linh, dugc st dung trong cac thi nghiém dudi
gian mai che 1a cay giéng c6 mot nam tudi di tiéu chuan xuat vuon theo tiéu
chuan cua Coéng ty TNHH MTV Lam nghiép Pak Té va Cong ty C6 phan
sam Ngoc Linh Kon Tum cu thé nhu sau:

+ Tuodi cay: dat 12 thang tudi;

+ Hinh thai cay: c¢6 01 1a kép, 14 c6 mau xanh dén xanh dam;

+ Chiéu cao than khi sinh trung binh: Tir 10 cm trd 1én;

+ Puong kinh ct tir 5 mm trd 18n; ¢6 tir 2- 3 ré chinh trd 1én.

- Hat gidng sam st dung trong céc thi nghiém nhan giéng déu thu hai
trén cdy da c6 5 nam tudi tai Hop tac xa Duoc liéu hitu co Tu Mo Rong, xa
Ngoc Lay, huyén Tu Mo Rong, tinh Kon Tum.

- Thanh phan dinh dudng phéan hitu co vi sinh 0 hoai tir 14, canh cdy ring:
PHio (5,34); OM (21,06%); dam tong sé6 N (0,42%), 1an tong sd P,Os
(0,14% ), kali tong sb (0,04%); dam d& tiéu dang NH, (440,59 mg/100g), dam
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dé tiéu dang NO; (33,89 mg/100g), P,Os dé tiéu (3,65mg/100g), K,O dé tiéu
(6,33mg/100g). Sinh hoc: vi sinh vat phan giai lan v6 co kho tan (9,0 X
10°CFU/g); vi sinh vét phén giai cellulose (5,3 x 10° CFU/g) va vi sinh vt ¢
dinh dam (6,3 x 10°CFU/qg).

- Thanh phan dinh dudng mun nuai: Dinh dudng: pHuo (3,80); OM
(34,40%); dam tong s6 N (1,12 %), 1an tong s6 P,0s (0,49%), K,O tong sb
(0,05%); dam dé tiéu dang NH, (100,8 ppm), P,Os dé tiéu (1,61mg/100g),
K,0 dé tiéu (24,80 mg/100g).

- Thanh phan dinh dudng dat rimg ty nhién: pHypo (3,87); OM (9,01%);
dam tong s N (0,42 %), P,Os tong s (0,33%), KO tong sd (0,05%); dam dé
tieu dang NH, (28ppm), dam dé tiéu dang NO; (8ppm), P,Os dé tiéu (0,49
mg/100g), K,O d& tiéu (12,44 mg/100g); Ca*" trao d6i (1,041d1/100g); Mg?* trao
d6i (0,03 1d1/100g). Thanh phan co gidi sét (50,72%); thit (41,62%); cat (7,67%).

- Cét sudi: cat dugc léy tir sudi, rira sach, phoi kho.

- Phan bon cac loai: Ure: 46% N; Super lan P,0s5: 17%; Kali clorua:
57% K,0.

- P4 tran chau: Khoang chat cha yéu 1a SiO2 (70%) va cac khoang chat
khac c6 @6 pH: 7,0

- Phan hitu co khoang vermiculite: Vermiculite 1a mot nhom khoang chat
(sat-magié-nhom).

- Réu than bun Peatman: Thanh phan 50% than bun khdi 5-10 mm; 50%
than bun trang 0-20 mm; o pH: 5,5 - 6,5

- Phan hitu co (phan vermi): gdm Hiru co: 60% + Axit humic: 9% + Axit

fulvic: 3% + Axit amin va cac da trung vi lugng + Trichoderma, bacillus...
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2.1.2. Thiét bi, dung cu, méi truwong, héa chit, diéu Kién nuéi ciy mé va
thiét ké chi thi phén tir
2.1.2.1. Thiét b - dung cu - héa chat

Thiét bi va dung cu trong nudi cdy in vitro gdm cé: can dién tir, bép dién,
may, cat nudce, may do pH, ndi hap vo tring, dao cay, dia cy, panh ciy, kéo,
binh nudi cayl100 ml va 250 ml, ddy thun, nilon, ging tay, khau trang; dung
dich con, thiophanate methyl 0,7%; Streptomycin, sodium hypochlorite va
ethyl alcohol 70%.
2.1.2.2. Méi trwong nudi cay

Moéi truong dinh dudng co ban MS dugc s dung (Murashige and
Skoog,1962) va SH (Schenk and Hildebrandt,1972) c¢6 bo sung thém 7g/L
agar, 30g/L sucrose va cac chat diéu hoa sinh truéng khac nhau. Méi truong
nudi cay duoc hap khu trung 20 phat ¢ 121°C, 1 atm. Nhiét d6 phong nudi
cdy 21-23° C. Thoi gian chiéu sang 12 - 14 gid/ngdy, cudng do chiéu sang
1800 - 2000 lux.
2.1.2.3. Héa chat va thiét bi, dung cu thiét ké chi thi phdn tir

- Cac chi thi SSR

- Cac thiét bi may moc st dung: Thiét bi duoc st dung thuoc Phong Sinh
hoc Phan tir Vién Di truyén Nong nghiép bao gom :

+ May do pH

+ May li tam (Beckman)

+ May PCR System 9700 (Pharmacia)

+ May dién di (Bio-Rad)

+ May do quang phd, may soi UV, 10 vi song...

- Cac hoa chat st dung: chiét ADN, PCR cua hiang chuyén dung thuodc
quan Iy cia Phong Sinh hoc Phéan Tt - Vién Di truyén Nong nghiép.
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2.2. Thoi gian va dia diém nghién ciru

- Thoi gian thuc hién: Nam 2017 - 2021

- Pia diém nghién ctu:

+ Hop tac xa Duoc liéu hitu co Tu Mo Rong, huyén Tu Mo Rong, tinh
Kon Tum. P cao >1.200 m so véi muc nudc bién.

+ Phong thi nghiém thuéc B mén Sinh hoc Phan tir -Vién Di truyén;
phong phan tich Trung tdm - Vién Khoa hoc KV thuat Nong 1am nghiép
Tay Nguyén (WASI).

2.3. N§i dung nghién ciru

Noi dung 1: Panh gia, xac dinh hién trang phat trién va san xuit ciy
giéng sam Ngoc Linh

Noi dung 2: Nghién ctru xay dung bd chi thi phan tir danh gia dang cay
giong sam Ngoc Linh

Noi dung 3: Nghién ctru hoan thién bién phap k¥ thuat san xuat cay
gidng sam Ngoc Linh bang phwong phap invitro

Noi dung 4: Nghién ctru hoan thién bién phap k¥ thuat san xuat ciy
giong sam Ngoc Linh hitu tinh tir hat

Noi dung 5: Nghién ctu mot sd bién phap ky thuat chinh trong sim
Ngoc Linh dudi gian mai che
2.4. Phuwong phap nghién ciru
2.4.1. Ngi dung 1: Ddnh gid, xdc dinh hién trang phat trién va san xudt cdy
gidng sam Ngoc Linh

- N6i dung thu thap:

+ Thu thap dit liéu vé diéu kién khi hau tai huyén Tu Mo Réng (phu
luc 8)

+ Thu thap s6 liéu vé thyuc trang trong; quy hoach bao ton va phat trién

va san xuat cay giéng sam Ngoc Linh
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+ Thu thap cac yéu td han ché trong phat trién va san xudt cay gidng sim
Ngoc Linh

- Phuong phéap thu thap: Thu thap sé liéu thi cap tai dia ban, phong van
ngudi dan, cac ho, doanh nghiép trong va san xuit cay gidng sam Ngoc Linh
2.4.2. Ngi dung 2: Nghién ciru xdy dung bé chi thi phdn tir danh gia diung
cdy giong sam Ngoc Linh.

* Phuong phap thiét ké chi thi phan tir va xac dinh chi thi phan tir dic
hiéu phuc vu kiém dinh cay giéng sam Ngoc Linh

Bude 1: Thong tin vé hé gen nhan cua P. ginseng (Jayakody,M.et al.,
2018) [75] duogc khai thac trén cac co s& dit li€u chira trinh tu 1ap don gian
(microsatellite), trinh tr Genome survey sequence (GSS), Expressed sequence
tag (EST) va trinh tu luc lap trén ngan hang gen NCBI (Wheeler,D.L.et al.,
2008) [137] duoc st dung 1am hé tham chiéu cho saim Ngoc Linh. St dung
chuong trinh chuyén dung (Gramene SSRtool) [151] dé tim ra cac doan
SSR.

Budc 2: Bang két qua thu duoc sé théng ké sb luong doan SSR, sb luong
ting loai nucleotide, don vi lap va vi tri cua doan lap trén trinh tu, tir @6 sang
loc cac SSR ¢ don vi l3p cao. Cu thé, cac don vi l3p cao véi cac thong sb 1a
>10 don vi lap cho doan lap chira don nucleotide, >5 don vi lap cho doan lap
chira 2 nucleotide, >4 don vi lap cho doan lap chtra 3 nucleotide, >3 don vi
lip cho doan lap chira 4 - 6 nucleotide va >2 don vi ldp cho doan lip lién ké
nhiéu hon 7 nucleotide.

Bugc 3: Thiét ké doan mdi cho phan tng PCR bang chuong trinh
Primer3 véi cac thong sé mic dinh (Rozen,S and Skaletsky,H, 2000) [120].
Trinh ty moéi xudi va méi nguge duoc gui sang cong ty IDT (Intergrated DNA
Technologies, Hoa Ky) tong hop.

* Céc k¥ thuat sinh hoc phan tir bao gom:
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a) Tach chiét ADN

Tach chiét ADN tong sé dugc thuc hién theo phuong phap CTAB mé ta
trong nghién ctu gan day (Li, J. et al., 2013) [101]. Nong d6 va d tinh sach cia
mau ADN duoc kiém tra bang may NanoDrop2000 (ThermoFisher, Hoa Ky).

b) Po nong d6 va do tinh sach ADN bang may Nanodrop2000
(ThermoFisher, Hoa K¥). Pha lodng thanh néng d6 30ng/ul dé cho chay phan
ung PCR.

c) Phan ung PCR: Phan tmg PCR duoc tién hanh trén may chu ky nhiét
Mastercycler Pro (Eppendorf, Ptic). Tong dung dich phan tmg 1a 25 ul, bao
gém H20 (17 pl), Buffer (10X) va MgCI2 (25mM) (2,5 pl), dNTPs (2,5mM)
(2,0 ul), Taq (500U) (0,5 ul), Primer F+R (20 pmol) (2 ul), ADN (20 ng) (1,0
ul). Piéu kién phan tmg PCR duoc minh hoa tai bang 2.1.

Bang 2.1. Piéu kién phan #ng PCR

STT Giai doan phan tng Pi¢u kién phan tng
1 Khoi dau 94°C - 5 phut
2 Bién tinh 94°C - 30 gidy
3 | Génmbi (52 + 60°C) - 45 gidy g‘
4 | Kéo dai 72°C - 2 phut ;;mf’)
5 Két thuc kéo dai 72°C - 7 phuat
6 B4ao quan 4°C - 0

d) San pham PCR duoc tién hanh chay dién di trén gel agarose 2,5% co
bo sung EtBr (¢ hiéu dién thé 150V thoi gian 70 phut) va gel polyacrylamide
6,0% (& hiéu dién thé 100V thoi gian 90 phat) véi thang ADN chuan 1 kb
Plus (Thermo Scientific, Anh) trong dung dich dém Tris-boric acid-EDTA
0,5X (Morgante, M. et al., 1998) [105]. Gel polyacrylamide 6,0% sau khi




48

dién di duoc nhuém bang EtBr trong 15 phut sau d6 dit gel vao may soi UV
va chup anh.

2.4.3. Néi dung 3: Nghién ciru hoan thi¢n bign phdp kj thudt san xudt cdy
gidng sam Ngoc Linh bang phwong phdp nhdn giéng invitro

Thi nghiém 1: Anh hieong cia phirong phdp vio mau tir mé cii sam Ngoc

Linh dén ty 1¢ nhiém khuan

Muc dich: xac dinh phuong phap vo tring t6i uvu ddi dé giam ty 16 nhidm
khuan v&i mau 1a mé cu sam Ngoc Linh

Cdch tién hanh: loai bo phan ré va dat xung quanh, ding ban chai rira
sach so bo dudi voi nude chay. Dung bong con 70% lau vé sinh bé mit ci,
sau d6 cit cu ra thanh timg khdi vudéng phu hop ngam trong dung dich chua
0,7% thiophanate methyl trong 30 phut. Tiép theo cac khdi vudng duoc rira
sach bang nudc cit vo trung, ngam tiép trong dung dich khang sinh 500mg/L
Streptomycin.

Thi nghiém dugc bd tri theo kiéu hoan toan ngau nhién (CRD), mdt yéu t6
(thoi gian xir Iy mau khac nhau) cho chat khir trung 1a dung dich 500mg/L
Streptomycin, gdm 5 céng thirc, ldp lai 5 1an, mdi 1an twong tmg véi 1 binh, mdi
binh 8 miéng mau. Tong s6 miéng mau: 5 CT X 8 mau/CT x 5 1an 1ap = 200 mau
theo thoi gian cac cong thirc khac nhau: CT1: 0 phat (B/C); CT2: 5 phut; CT3:
10 phut; CT4:15 phat; CT5: 20 phat ria lai bang nudc cat vo trang, rdi xir 1y
bang dung dich sodium hypochlorite 1,5% trong 15 phut. Cubi cting rira lai 3 1an
bang nude cat vo trung va dé cho rao nude. Dung dao loai bé hét phan bé mat
xung quanh tiép xtc véi hoa chat khi vo tring, roi cat mau thanh timg lat mong
c6 kich thude 1x5x5mm va dua vao mdi truong nudi cay sau 4 tuan.

Chi tiéu theo ddi: Quan sat khéng nhiém nim, nhiém khuan sau 4 tuan
nudi cay. Ty 1& mau sach bénh (%) = tong s6 mau sach bénh/tong s6 mau nudi

cay x 100



49

Thi nghiém 2: Anh huéng cua phwong phdp vio mdu tir mé choi mam

sam Ngoc Linh dén ty 1é nhiém nam, nhiém khudn

Muc dich: xac dinh phuong phép vo tring toi wu dé giam ty 18 nhiém
nam d6i voi mau 1a mé chdi mam.

Cdch tién hanh: lya chon cac chéi mau lam vat liéu khong bi sau bénh,
rua sach so bd dudi voi nudc chay tranh lam ton thuong bé mat mau; cit nho
kich thuéc cac md chdi mam cho phu hop va ngam trong dung dich ethyl
alcohol 70% theo thoi gian khac nhau.

Thi nghiém duogc bd tri theo kiéu hoan toan ngau nhién (CRD) mét yéu
t6 (thoi gian xir Iy mau khac nhau) cho chat khir tring 14 ethanol gom 5 cong
thire, 13p lai 5 1an, mdi 1an twong tmg véi 1 binh, méi binh 4 miéng mau .
Tong s6 miéng mau: 5 CT x 4 mauw/CT x 5 lan lap = 100 mau theo thoi gian
cac cong thuc khac nhau: CT1: 0 phut (B/C); CT2: 1 phut; CT3: 3 phut; CT4:
5 phat; CT5: 10 phat. Sau d6 ria sach cac mAu bang nude cat vo trung, roi
xtr Iy bang 0,7% thiophanate methyl trong 30 phat va dung dich sodium
hypochlorite 1,5% trong 10 phut. Tiép theo rtra lai mau 3 1an bang nudc cit
v tring 10i dé rao nude. Cat mau thanh timg miéng co kich thude 1x5x5mm
va dua vao méi trudng nudi cdy.

Chi tiéu theo d&i: Quan sat, khong nhiém nam, nhiém khuan sau 4 tuan
nudi cy. Ty 1é miu sach bénh (%) = tong sé mau sach bénh/tong s6 miu nudi
cay x 100

Thi nghiém 3: Anh huong cia phwong phdp vio mau tir mé than sim

Ngoc Linh dén ty 1é nhiém ndm.

Muc dich: xac dinh phuong phap vo trung téi wu dé giam ty & nhiém
nam, nhiém khuan d6i véi mau mo than.

Cdch tién hanh: lya chon than cay khong bi sau bénh, rira sach so bd

dudi voi nude chay tranh lam ton thwong bé mat mau. Sau d6 dung bong con
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70% lau nhe nhang bé mat mau. Budc tiép theo xtr Iy mau bang dung dich
0,7% thiophanate methyl.

Thi nghiém duoc bé tri theo kiéu hoan toan ngiu nhién (CRD) mot yéu td
(thoi gian x&r Iy mau khac nhau) cho chat khor trung 1a dung dich 0,7%
thiophanate methyl, gom 5 cong thuc, lap lai 5 1an, mdi lan twong tng véi 1
binh, mdi binh 7 miéng mau. Téng sé6 miéng mau: 5 CT x 5 mau/CT x 5 lan lap
= 125 mau theo thoi gian cac cong thitc khac nhau: CT1: 0 phut (B/C); CT2:
10 phat; CT3: 20 phat; CT4: 30 phat; CT5: 40 phat). Tiép theo, rira lai mau 3
lan bang nuéc cat vo trung va ngdm mau 10 phit trong dung dich 1,5% sodium
hypochlorite. Cudi cing, rira lai mau 3 1an bang nudc cat vo tring roi dé rao
nude. Cat mau thanh timg miéng dai 0,8cm va dua vao moi trudng nudi cay.

Chi tiéu theo d&i: Quan sat, khong nhiém nam, nhiém khuan sau 4 tuan
nuoi céy. Ty 1€ mau sach bénh (%) = téng s6 mau sach bénh/téng s6 mau nudi
cay x 100

Thi nghiém 4: Anh hwong cua phwong phdp vao mau tir mé 14 sém Ngoc

Linh dén ty 1 nhiém ndm, nhiém khudn

Muc dich: xac dinh phuong phap vé trang doi véi mau 1a mé 14. Chuan
bi mau: lya chon 14 cay khong bi sau bénh, rira sach so b§ dudi voi nude chay
tranh lam ton thuong bé mit mau. Sau d6 dung béng con 70% lau nhe nhang
bé mat mau.

Cdch tién hanh: budc tiép theo xir 1y miu bang dung dich 0,7%
thiophanate methyl.

Thi nghiém duogc bd tri theo kiéu hoan toan ngau nhién (CRD) mét yéu
t6 (thoi gian xtr 1y khac nhau) cho chat khu trung 1a dung dich 0,7%
thiophanate methyl, gém 5 cong thirc, 1ap lai 5 1an, mdi lan twong mg véi 1
binh, mdi binh 7 miéng miu. Téng s miéng mau: 5 CT X7 mau/CT x 5 lan

lip = 175 mau theo theo thoi gian cdc cong thirc khac nhau: CT1: 0 phit
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(D/C); CT2: 10 phut; CT3: 20 phat; CT4: 30 phut; CT5: 40 phut. Tiép theo,
rira lai mau 3 lan bang nudc cat vo tring va ngdm mau 10 phut trong dung
dich 1,5% sodium hypochlorite. Cudi cung, rira lai mau 3 1an bang nudc cat
v tring roi dé rao nudc. Cit mau thanh timg miéng véi kich thude 5x5mm
va dua vao méi trudng nudi cdy.

Chi tiéu theo ddi: Quan sat, khong nhiém nam, nhiém khuin sau 4 tuan
nuoi céy. Ty 1& mau sach bénh (%) = téng s6 mau sach bénh/té)ng s6 mau nudi
cay x 100

Thi nghiém 5: Anh hudng ciia nong dé 2,4-D dén qud trinh cdm iing tao mé

seo o sam Ngoc Linh

Muc dich: xac dinh néng do 2,4 D thich hop cho qué trinh cam tng tao
md seo tir mo cu va chdi mam.

Cdch tién hanh: sau khi khir tring cat mong té bao tir mé ct, mo chdi mam,
dugc nudi ciy trén moi trudng nudi cdy MS co ban Véi dai ndng d6 2,4-D khac
nhau (0,3; 0,5; 1,0 mg/L). Banh gia kha nang cam urng tao mo se¢0

Thi nghiém duoc bd tri theo kiéu hoan toan ngiu nhién (CRD) mot yéu
t6 (nong d6 2,4 D), gdbm 4 MT (méi trudong) duoc thue hién véi 3 1an lap lai,
mdi lan twong Ung v&i 5 binh, mdi binh 5 miéng mau. Tong sé miéng mau: 4
MT X 5 mau/MT x 5 lan lap = 100 mau. MT1: Moéi truong MS khong c6 chat
diéu hoa sinh truong (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.

Chi tiéu theo ddi: ty 18 % hinh thanh mé seo = tong s6 md seo/tong sd
mau céy x 100; dic diém mau sic mo seo

Thi nghiém 6: Anh hwong cua nong do Auxin va Cytokinin dén ty 1é cam

ung tao va nhan phoi vo tinh
Phwong phap tao moé seo co kha nang sinh phoi

Muc dich: xac dinh nong d6 Auxin (2,4 D va NAA) két hop Cytokinin
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(TDZ) c6 kha nang cam g mo s¢o ¢6 kha nang sinh phoi.

Cdch tién hanh: M6 seo c6 kha niang phat sinh phoi duoc cay chuyén
sang moi treong MS ¢6 ham luong duong sucrose 30g/L. Banh gia kha nang
hinh thanh phéi v6 tinh sau 2-3 thang nudi cay khong chuyén.

Phuong phap b tri thi nghiém: Thi nghiém dugc bd tri theo kiéu hoan
toan ngau nhién (CRD) hai yéu t6, gdm 15 CT véi 3 1an nhéc lai, mdi lan
tuong tng v6i 5 binh, mdi binh 5 mau. Tong sé mau: 15 CT X 5 mau/CT x 5
lan lap = 375 miu

Yéu té 1 (Nong do Auxin): 2,4-D (0,5-1,0 mg/L); NAA (0,5-1,0mg/L);,
1,0 mg/L + 1,0mg/L TDZ

Yéu t6 2 (Nong Cytokinin): TDZ (0, 0,1; 0,3; 0,5; 1,0 mg/L)

Béng 2.2. Cong thirc thi nghiém anh hwéng ciia néng dd Auxin va

Cytokinin trong phong nudi ciy mé

Auxin | A1(05mg/L | A2(05mg/L | A3 (1,0 mg/L 2,4 D+
Cytokinin 2,4D) NAA) 1,0 mg/L NAA)
CO (Omg/L) AlCo (CT1) | A2Co(CT2) A3Co (CT3)
C1(01mg/L) | A1CI(CT4) | A2C1(CT5) A3C1(CT6)
C2(03mg/L) | A1C2(CT7) | A2C2(CT8) A3C2 (CT9)
C3(0,5mg/L) | A1C3(CT10) | A2C3(CT11) A3C3 (CT12)
C4 (1,0mg/L) | A1C4(CT13) | A2C4 (CT14) A3C4(CT5)

Ghi chii: A: cde mirc nong dé Auxin; C: cde mirc nong do Cytokinin

Cac chi tiéu theo doi:

- Ty & phoi v tinh duoc tao thanh (%)= s6 phdi vo tinh/tong s6 md seo x100

- Ty 18 s6 phoi vo tinh/mé seo (phdi)

Thi nghiém 7: Anh hwdng cia chat diéu tiét sinh truéng dén kha ning
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ndy mam phéi vé tinh va phat trién thanh cdy con in vitro véi cii micro sam
Ngoc Linh

Muc dich: xac dinh ndng do chat diéu tiét sinh truéng thich hop dén kha
ning nay mam phoi vo tinh va phat trién thanh cay con invitro (cé cii micro)

Cdch tién hanh: Phoi vo tinh dugc nudi cdy trén mdi trudng co ban MS
v6i ndéng do duong 30 g/l tdi uu theo ddi danh gia sau 6 tudn nudi cdy. Thi
nghiém duoc bd tri theo kiéu hoan toan ngiu nhién (CRD) mot yéu t5, gdm 8
moi trudng vai 3 1an nhic lai, mdi 1an twong tmg véi 5 binh, bao gdm cac moi
truong sau:

MT1- BC: MS ; MT2: MS + 0,5 mg/L GA3; MT3: MS + 1,0 mg/L GA;;
MT4: MS + 3,0 mg/L GA3; MT5: MS + 5,0 mg/L GA3;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.

Chi tiéu theo dbi: Ty 1é phdi ndy mam thanh cdy con in vitro sau 6 tuan
nudi cdy (%) = sd phoi hinh thanh cay con/tong sé phdi vo tinh x100. Dic
diém cua cay con in vitro

Thi nghiém 8: Anh hudéng ciia nong dg chat diéu tiét sinh truéng (BA va

NAA) trén méi truong dinh duong(MS va SH) dén qud trinh ting truéng cdy
con hoan chinh

Muc dich: xac dinh nong do NAA két hop voi BA thich hop trén nén
mdi truong dinh dudng co ban MS va SH dén kha ning ra ré ciia cay c6 ci
micro cdy sam Ngoc Linh.

Cdch tién hanh: ciy con thu dugc & cc thi nghiém trén s& duoc cdy vao
moi trudng MS va SH véi nong d6 1mg/l NAA va cac nong dd BA khac nhau
(0,2; 0,5mg/l), theo ddi danh gia sau 90 ngay nudi cay.

Thi nghiém duogc bd tri theo kiéu hoan toan ngiu nhién (CRD) hai yéu

t6, gdbm 6 Mai truong: MT1: MS + 1,0 mg/L NAA + 0,5 mg/L BA; MT2: MS
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+ 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 1an, mdi lan tuong ung véi 1 binh,
mdi binh 5 cdy. Tong s6 cdy: 6 MT x 5 cay/MT x 3 1an lap = 90 cay.

Chi tiéu theo ddi: s6 ré/cay con hoan chinh (r&): dém sd 1é& ciy con cia
90 cdy hoan chinh rdi tinh gia tri trung binh.

Thi nghiém 9: Anh huéng ciia nong do than hoat tinh dén sinh trudng va

kha ndng ra ré tao cdy con hodn chinh

Muc dich: Xac dinh néng d6 than hoat tinh thich hop dén kha ning ra ré
tao cay con hoan chinh .

Cdch tién hanh: Sau khi xac dinh duoc méi trudng toi wu cho su phat
trién cla ré, cay con voi chiéu cao déng déu 2,5 - 3 cm, duong kinh cu 0,3 -
0,4 cm, co 14 that duoc tién hanh nghién ctru anh hudng cua than hoat tinh véi
néng d6 (0,2; 0,5; 1 mg/l) téi su sinh trudng va ra ré cua cay con hoan chinh

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD) mot yéu
t6, gdm 4 cong thirc: CT1 (B/C): khong bd sung than hoat tinh; CT2: 0,2 g/L;
CT3: 0,5 g/L; CT4: 1g/L, lap lai 3 lan, mdi lan twong Gng véi 1 binh, mdi
binh 5 cdy. Tong s6 cdy: 4 CT x 5 cay/CT x 3 lan lap = 60 cay, theo ddi danh
gia sau 90 ngay nudi cay.

Chi tiéu theo ddi: s6 ré/cAy con hoan chinh (r&) = dém sb 1& cdy con cla
90 cay hoan chinh rdi tinh gia trj trung binh.

Thi nghiém 10: Anh huwong cua Nnoéng dé dinh dwdng co ban trong méi

trieong toi wu dén sinh trieong Cia cdy in vitro

Muc dich : Xac dinh nong d6 dinh dudng co ban trong méi truong toi wu
dén sinh truéng cta cay in vitro.

Cdch tién hanh: ciy con hoan chinh véi chiéu cao dong déu 2.5 - 3 cm,

duong kinh ci1 0,3 - 0,4 cm, c6 14 that duge nudi cdy trong moi truong dinh
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dudng téi wu v6i ham luwong dinh dudng co ban diy du SH (Schenk,
Hidebrandt, 1972), SH1/2 (Mbi truong SH c6 thanh phan da luong va vi
lwong giam mot ntra) va SH1/3 (M6i truong SH ¢6 thanh phan da luong va vi
lrong giam 1/3) tir 6 danh gia sinh trudong cia cay in vitro.

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD) mdt yéu
t6, gdbm 3 mdi trudng: MT1 (B/C): SH; MT2: SH1/2 ; MT3: SH1/3, lap lai 3
lan, mdi 1an twong tng voi 1 binh, mdi binh 5 ciy. Tong sb cay: 3 MT x 5
cay/MT x 3 1an lap = 45 cay, theo ddi danh gid sau 90 ngdy nudi cdy.

Chi tiéu theo ddi: sd ré/ciy (r&) = dém sb 1& cdy con cia 45 cdy hoan
chinh rdi tinh gia tri trung binh; chiéu cao ciy con hoan chinh (cm) = Do tir
dau than ré dén 14 dai nhat

Thi nghiém 11: Ddnh gid dnh huéng cia gid thé dén kha ndang thich mg

cia cdy giong in Vitro trong vueon wom.

Muc dich: xac dinh loai gia thé va kha ning thich ing ciy gidng sam
Ngoc Linh trong vuon vom.

Cdch tién hanh : Cay con khoe 2 nam tudi cé cu va ré to (1-2 cm), chiéu
cao ciy dong déu khoang 5 cm c6 ngudn goc tir phoi vo tinh, cdy duoc trong
trong bau chira gia thé dinh dudng khac nhau va dit trong trén ludng trong
vuon wom dudi gian mai che. Thi nghiém dugc bd tri theo kiéu hoan toan
ngau nhién (CRD) mét yéu td, gom 4 cong thuc, 13p lai 3 1an. Tong so cay thi
nghiém: 4 CT x 30 cay/CT x 3 1an lap = 360 cay.

CT1: Gia thé 12 100% dat mun nai (B/C)

CT2: Gié thé 1a hdn hop gdm dat mun nii va da perlite tron theo ty 1& 1:3

CT3: Gia thé 1a hdn hop gdm dat mun nui, khoang vermiculite va da
perlite tron theo ty 1¢ 2:3:1;

CT4: Gia thé 1a hdn hop gdm dat mun nui, phan hitu co, va bun réu (peat

mMosS) tron theo ty 1¢ 2:1:1.
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Diéu kién nha ludi vudn wom: Trong diéu kién nha luéi kién cb tai Hop
tac xa Dugc li¢u Tu Mo Rong, huyén Tu Mo Rong, tinh Kon Tum; nhiét do
trung binh ngay dém dao dong tir 13 - 20 °C; sé gid ning trung binh thang

trong ndm 193 gio va do che phu trén 85% (s dung ludi mau den).

SR |

Hinh 2.1. Cay giéng sim Ngoc Linh in vitro 2 niim tuoi

Céc chi tiéu theo ddi cay giéng in vitro trong vudn uwom:

Ti 1& cay sdng sot (%): tong s6 cay sdng so6t/tong so cdy trong x 100
Chiéu cao ciy (cm): Po tir dau than ré dén 14 dai nhat.

Tang trudng chiéu cao (cm): Chiéu cao sau - chiéu cao ban dau.

Dic diém sinh trudng: Quan sat, danh gia cac dic diém sinh trudng cua cy

Thi nghiém 12: Danh gid dnh hedng ciia tuéi cdy dén kha ndng thich iing

clia cdy giong in vitro trong vieon wom.

Muc dich: xac dinh dugc tudi cay giong in vitro thich hop khi dua ra
vuon uom dudi gian mai che.

Cdch tién hanh : Cay gidng nghién ctu trong thi nghiém duoc lay tir cac
nghién ctru trude d6 voi do tudi tir 1-2 nam tudi. Cay thi nghiém c6 stc séng tot,
chiéu cao cdy & cac do tudi dong déu dugc trong trong bau chira gid thé dinh
dudng tot nhat (Cong thire gia thé tot nhat ¢ thi nghiém 11) va dat trong trén ludng
trong vuon wom dudi gian mai che (46 che phu 85%). Thi nghiém duoc bd tri

theo kiéu hoan toan ngau nhién (CRD) mdt yéu t, gdbm 3 cong thirc, lip lai 3 1an.
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Tong s cdy thi nghiém: 3CT X 30 cay/CT x 3 lan lap = 270 cy. Thoi gian theo
ddi sau 60 ngay trong.

CT1: Cay gibng in vitro 1 nam tudi

CT2: Cay gidng in vitro 1,5 ndm tudi

CT3: Cay gibng in vitro 2 nam tudi

Hinh 2.2. Ciy giong in vitro sim Ngoc Linh

Ghi chu: a) Cay giéng in vitro 1 ndm tudi; b) Cy gidng in vitro 1,5 nim
tudi; Cay giéng in vitro 2 nam tudi

Céc chi tiéu theo ddi cay giéng in vitro trong vudn vom

Ti 1& cay song sot (%): tong s6 ciy sdng so6t/tong so cdy trong x 100

Chiéu cao cdy (cm): Po tir dau than ré dén 14 dai nhat.

Tang trudng chiéu cao (cm): Chiéu cao sau - chiéu cao ban dau.

Dic diém sinh trudng: Quan sat, danh gia cac dic diém sinh trudng cia cdy.
2.4.4. Ngi dung 4: Nghién civu hoan thién bién phdp kj thudt san xudt cdy
giéng hizu tinh tir hat

Thi nghiém 13: Nghién citu bién phdp xir Iy qudlhat giong sdm Ngoc

Linh truoc khi gieo
CT1: Qua chua bo vo thit gieo ngay
CT2: Qua di bo vo thit lay hat gieo ngay

CT3: Qua chua bo vo thit dugc phoi am can
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CT4: Qua da bo vé thit, hat dugc phoi am can

CT5: Hat phoi am can dugc ngam trong GA3z 70 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 GA3 150 ppm trong vong 45 phut

Phuong phéap phoi 4m can: Hat sam duogc trai déu trén nong nia, dat
trong diéu Kién phong rim mat 2 - 3 ngay dén khi se vo hat (do am 20%)
trudc khi b tri thi nghiém. Cac hat duoc gieo trén ludng, cing mot loai gia
thé (50% dat ring ty nhién + 50% mun nai), cung thoi vu va ché d6 cham soc
nhu nhau.

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD) mot yéu
t6 gdm 7 cong thie (CT), mdi cong thirc 30 hat, 1ap lai 3 1an. Tong s6 hat thi
nghiém: 7 CT x 30 hat/CT x 3 lan lap = 630 hat.

Thi nghiém 14: Anh huéng cia phwong phdp bdo qudn hat giong (tw

nhién va nhan tao) dén ty lé moc mam hat, ty 1é hinh thanh cdy con va ty lé
Xudt vieon cdy giong sam Ngoc Linh

Do hat giébng sam Ngoc Linh c6 thoi gian ngii nghi dai (tir 120-150
ngay). Vi vdy, sau khi thu qua giéng dem gieo ngay hodc dua vao bao quan
thi thoi gian 120 ngay sau khi thu hat giéng, hat van trong thoi gian ngii nghi
va chua nay mam. Qua sdm sau khi thu hoach (thu qua ngay 5/9/2018).

Thong tin vé phuong phap bao quan hat giéng tham khao theo kinh
nghiém cua nguoi dan ban dia (thu hoach qua sam vao thoi vu 30/8 khi qua
sam da o giai doan chin thanh thuc chat luong qua tét hon ca); tham khao
phuong phép bao quan hat caa Han Qudc va két hop véi khao sat thuc dia
nam 2018.

- Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién mot yéu tb
(CRD), gdm 4 cong thirc (CT), mdi cong thirc 30 hat va duoc lip lai 3 lan.
Téng s6 hat thi nghiém: 4 CT x 30 hat/CTx 3 lan 1ap = 360 hat.
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+ CT1: Hat gidng dem gieo sau khi thu hoach (d tach vo thit) duoc
trong mun nui (P/C).

Cu thé: Qua sau khi thu hoach duogc cha sat cho vo qua bong ra, dai, rira
sach vo qua sau d6 dé rdo nude G trong min nai.

+ CT2: Hat giéng sau khi thu hoach (da tach vd thit) dugc 1 trong cat
sudi (d6 am 75- 80%).

Cu thé: Qua sau khi thu hoach duoc cha sat cho vo qua bong ra, dai, rira
sach vo qua sau d6 dé rao nudc dem bao quan trong cat sudi sdu 50 cm trong
120 ngay, sau do dem gieo.

+ CT3: Hat giéng sau khi thu hoach (da tach v¢ thit) dugc u trong gia thé
50% mun nui + 50% cat (do am 75- 80%)

Cu thé: Qua sau khi thu hoach duoc cha sat cho vo qua bong ra, dai, rua
sach vo qua sau d6 dé rio nudc dem bao quan trong gia thé 50% mun nai +
50 cat sudi sau 50 cm trong 120 ngay, sau d6 dem gico

+ CT4: Hat giéng sau khi thu hoach (da tach v¢ thit) dugce u trong cat (do
am 75-80%), dat trong diéu kién nhan tao 10°C trong 120 ngay.

Cu thé: Qua sau khi thu hoach dugc cha sat cho vo qua bong ra, dai,
rira sach vo qua sau do dé rdo nudc dem u trong cat, dat trong diéu kién
nhan tao 10°C trong 120 ngay (Li,T.S.et al., 2000 [100]; Won JY. et al.,
1988 [138]).

Thi nghiém 15: Anh huéng ciia gid thé gieo hat dén ty 1é moc mam ciia

hat sdm Ngoc Linh

Thi nghiém dugc bd tri theo phuong phap ngiu nhién hoan toan
(CRD) mot yéu t6, gom 5 cong thuc (CT), mdi cong thire 30 hat (da nut
nanh) va duoc lap lai 3 lan. Téng sb hat thi nghiém: 5 CT x 30 hat/CT x 3
lan lap = 450 hat.
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Cu thé: si dung hat da nut nanh & cac nghién ctru trude do. Hat duoc gieo
vao cac Khay nhua kich thude (20 cm x 30 cm x 40 cm), day thung duc 16
(dudng kinh 16 1,5 cm) dé thoat nudc tt va duoc dat 1én gia bang thanh gb cach
mit dat 100 cm dé han ché ndm bénh, con trung dudi dat gay hai.

+ CT1: gieo hat trong dat rimg 100% dt rimg (B/C)

+ CT2: gieo hat trong gia thé mun (100% mun nai)

+ CT3: gieo hat trong gia thé phan hiru co 0 hoai muc (100% phan hitu co)

+ CT4: gieo hat trong gia thé 50% mun nai + 50% dét rimg

+ CTS5: gieo hat trong gia thé 50% mun nui + 50% phan hitu co hoai muc
2.4.5. Ngi dung 5: Nghién ciru mét sé bién phdp ky thudt chinh trong sam
Ngeoc Linh dwdéi gian mdi che

Thi nghiém 16: Anh huong cua khodng cdch trong dén sinh trudng, phdt

trién va ndng sudt cd thé cdy sam Ngoc Linh

- Thi nghiém duogc bd tri theo phuong phap khdi ngiu nhién day du
(RCBD) mét yéu td, gdbm 4 cong thirc (CT), 1ap lai 3 1an. Dién tich 6 co s¢ 10
m?/6. Tong dién tich thi nghiém =4 CT x 10 m?/CT x 3 lan lap = 150 m* (bao
gom ca dién tich bao vé).

CT1: 20 x 20 cm (25 cay/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?)

- So d6 thi nghiém
LN I CT1 CT3 CT4 CT?2
LN I CT3 CT 2 CT1 CT4

LN 1 CT4 CT1 CT3 CT?2
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- Piéu kién thi nghiém:

+ Mat d6 trong nay duogc tinh trén 1m? luéng ma khong ké ranh ludng

+ Phan bon nén véi lugng: 80 tan mun nui + 20 N+ 20 P,0s + 20 K,0/ha

+ Thoi vu trong: 15/8/2018

+ Sir dung cay gidng gieo tir hat ddm bao tiéu chuan xuat vuon (phu luc
6): Quy trinh tam thoi k¥ thuét trong va cham séc cdy sim Ngoc Linh (Panax
vietnamensis Ha et Grushv) trén dia ban tinh Kon Tum, nam 2017.

Thi nghiém 17: Anh hwong cua liéu heong phdn hitu co vi sinh dén sinh

trieong va néng sudt Ciia cdy sam Ngoc Linh

- Xay dung cong thirc, s6 1an bon phan boén dua trén két qua khao sat
nam 2018 va tham khdo tai liéu trong va ngoai nudc:

+ Luong phin bén cho 1 ha sdm Ngoc Linh: Mun nti 80-100 tan; Phan
vi sinh: 1.500kg; Uré: 100kg; Supe lan: 200kg; Kali clorua: 100kg. Quy ra
tuong duong véi luong bon 80-100 tin mun ndi + 1.500 kg Phan vi sinh + 46
N + 32 P,Os + 56 K,O/ha (Nguyén B4 Hoat, 2010) [13].

+ Luogng phan hoa hoc cho 1 ha sam My: 20 P,Os + 20 K,;O/ha (bon 16t)
trong nam dau va 20 N + 20 P,0Os + 20 K,O/ha boén thuc trong nam sau
(Carroll C and Apsley D, 2003) [56].

+ S6 lan bon phan hoa hoc NK 1a 4 1an: lan 1: 15/4; lan 2: 15/6; lan
3:15/8 va lan 4:15/10. Phan P,0s dugc bon 2 lan; 1an 1 (15/4); 1an 2 bén
(15/8) theo quy trinh bon phan NPK cho sdim Tam That 3 tudi (Xiao, P. et al.,
2016) [139].

- Thi nghiém dugc b tri theo phuong phap khéi ngiu nhién hoan toan
(RCBD) mot nhan td, gdm 5 cong thirc (CT), lap lai 3 1an. Dién tich 6 co sO
10 m?/6. Tong dién tich thi nghiém =5 CT x 10 m%CT x 3 lan lip = 200 m*
(bao gdbm ca dién tich bao vé).

Vi la thi nghiém budc dau nghién ctru vé liu lugng phan bon hitu co vi
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sinh cho saim Ngoc Linh trong dudi gian méi che. Do vy phén hitu co vi sinh
1 hoai muc va mun nai (nén) duoc ding dé bon 16t 100% trong nam tht nhét

CT1: 80 tAn mun ndi (nén) + 5.000 kg Phan hitu co vi sinh @ hoai+ 20
N/ha

CT2: 80 tan mun nai (nén) + 7.500 kg Phan hitu co vi sinh U hoai + 20
P,Os + 20 K,0O/ha

CT3: 80 tan mun ndi (nén) + 10.000 kg Phan hitu co vi sinh & hoai+ 20 P,0s
+40 K,O/ha

CT4: 80 tin mun nui (nén) + 12.500 kg Phan hitu co vi sinh 0 hoai + 20
P,Os + 60 K,O/ha

CT5: 80 tan mun ndi (nén) + 15.000 kg Phéan hitu co vi sinh 1 hoai+ 20
P,Os + 80 K,0O/ha

- So 6 thi nghiém

LN I CT1 CT3 CT 4 CT 2 CT5
LN 1l CT3 CT2 CT5 CT 4 CT1
LN 11 CT5 CT1 CT3 CT2 CT4

Luong phan khoang dugc chia lam 2 1an bén va dugc chia déu cho cac
nam th 2 va thu 3.

Phuong phap bon: Thuong bon thic vao nim tha 2 va tht 3. Khi cAy da bt
dau c6 14 vang; bon phan gitta cac hang cay (khong bon ca bon bén), bon cach ré
4-5 cm, d4o 16 nho sau 6-7 cm, cho phan xudng hd va sau do lap dat lai.

- biéu kién thi nghiém:

+ Thoi vu trong: 15/8/2018

+ Sir dung cdy gidng dam bao tiéu chuan xuat vuon (nhu thi nghiém 16)

+ Khoang cach trong 30 x 20 cm (160.000 cay/ha)
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* Phwong phap theo do6i cac chi tiéu:

- Chi tiéu theo di vé gieo hat wom hat giéng ctia saim Ngoc Linh

+ Thoi gian moc mam (ngdy): tinh tir khi gieo dén khi dat 10% s6 hat
moc mam.

+ Ty Ié hat moc mam (%): téng sé hat moc mam/téng sé hat gieo x 100

+ Ty Ié hinh thanh cay con (%): tong sb cay con/tdng sé hat gieo x 100

+ Ty 1& xudt vuon (%) = So cay dat tiéu chuan xudt vuon/tong sd cdy con
hinh thanh x 100

- Chi tiéu theo ddi vé sinh trudng cia cay sam Ngoc Linh

+ Chiéu cao cdy (cm): do tir mat dat dén dau mut cao nhat cia 1a.

+ Puong kinh than (mm): do bang thudc panme, cach gbc 3 cm.

+ Puong kinh tan (cm): do tai hai duong chéo goc trén tan cdy, tinh gia
tr1 trung binh

+ Chiéu dai cii (cm): dung thudc do chiéu dai cu

+ Chiéu dai 14 chét (cm): do tir gbc cudng 14 dén ngon 14 dai nhat

+ Chiéu rong 14 chét (cm): do vi tri rong nhat 2 mép 14

- Theo d&i chi tiéu vé ning suét ctia cdy sim Ngoc Linh

+ Puong kinh cu (cm): ldy ngiu nhién 30 cay, dung thudc kep dé do
duong kinh cu

+ Chiéu dai ct (cm): dung thude do chiéu dai ca

+ Ning sudt ca thé (g/ct): 1y ngdu nhién 30 cay, can khdi luong cu khi
thu hoach ctia mét cay trung binh.

- K§¥ thuat trong, cham séc va tiéu chudn hat gidng dua vao Quy trinh
tam thoi ky thuat trong va chim séc cdy sam Ngoc Linh (Panax
vietnamensis Ha et Grushv) trén dia ban Kon Tum nam 2017 va Quy trinh

trong saim Ngoc Linh dudi gian che mai (Nguyén B4 Hoat va cs.,2010).
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*Phwong phap 1Ay mau dit va vi sinh vt thi nghiém

Truéc khi trong cay sdm Ngoc Linh, mau dat tang mat (0 - 20 cm) duoc
ldy va tién hanh phén tich bang cac phuong phap thong dung hién nay tai
Phong thi nghiém Trung tam thudc Vién Khoa hoc Ky thuat Nong 1am nghiép
Tay Nguyén (WASI). Cac phuong phap xac dinh tinh chat dat bao gém:
PHkcr 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 d6i (theo TCVN 4405:1987), Mg** trao ddi (TCVN4405:1987).
Thanh phan co giéi dat (theo TCVN 8567: 2010).

Vi sinh vat ¢6 dinh dam (theo TCVN 6166:2002); vi sinh vat phan giai
lan (theoTCVN 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 sé liéu

Céc sd liéu thi nghiém duoc thu thap va xu 1y théng ké theo phuong
phap phén tich phuong sai ANOVA 1 va 2 nhan t6. Cac sb lidu % dugc
chuyén déi sang dang arcsinvx trugc khi xur 1y théng ké.

Céc két qua duoc st 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 sian xuat cay giong sim Ngoc Linh
3.1.1. Thuc trang tréng, quy hoach bdo tén va phdt trién cdy sém Ngoc
Linh trong nhitng nam qua

Hién nay, tinh Kon Tum d3 trong dugc khoang 500 ha sam Ngoc Linh.
Trong d6, Cong ty Co6 phan saim Ngoc Linh 1a 470 ha, Cong ty TNHH Mot
thanh vién Lam nghiép Pik T6 1a 15 ha, Trung tdm Uom tao va hd trg doanh
nghiép Khoa hoc Cong nghé 05 ha va mét s6 dién tich do ngudi dan trong.
D@)ng thot tinh kéu goi dau tu nhiéu dy an tréng sam Ngoc Linh nhu: Dy an
dau tu cua Bo khoa hoc va Cong nghé véi dién tich du kién 500 ha; Du an
dau tu cua Cong ty Co phan sam Ngoc Linh Kon Tum véi dién tich 5.036 ha;
Du an tréng sam cua Cong ty Lam nghiép Dak To6 dién tich 78,8 ha; Dy an
ciia Cong ty Co phan Dugc pham Viét Nam véi dién tich khoang 400 ha; Dy
an ciia Cong ty TNHH Thai Hoa véi dién tich xin thué 1a 263,5 ha; Dy an cta
Cong ty TNHH Trung Hoa véi dién tich khoang 410 ha (S& Nong nghiép va
Phét trién nong thon Kon Tum, 2017) [29].

Theo sd liéu diéu tra nam 2013, trén dia ban huyén Nam Tra My, tinh
Quang Nam tai bang 3.1, cac quan thé sim Ngoc Linh (khoang 653.500 cay)
phan bd tai mot s6 xa quanh dinh Ngoc Linh véi tong dién tich 65,35 ha, bao
gdém 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 (S Nong nghiép va Phat trién
néng thon Quang Nam, nim 2015) [30]. Bén nay dién tich thyc té trong dugc
1a trén 925 ha bao gém ctia Doanh nghiép va ho gia dinh. Ngoai ra tinh Quang
Nam da phé duyét cho thué méi truong rimg (MTR) dé trong sam Ngoc Linh
1a 1.428,96 ha, trong d6: HO gia dinh, c4 nhan: 428,96 ha; td chuc doanh
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nghiép: 1.000 ha. (D& an phat trién sim Ngoc Linh tinh Quang Nam giai doan
2022-2030) [8]. Gia tri kinh té: sau khi chiing nhan chi dan dia 1y dugc cong
nhan, gia tri cia sim Ngoc Linh ciing tang cao, gid cdy giéng 1 nim tudi tur
250 - 300.000 dong/cay; gia sam cac loai tir 75 - 100 triéu ddng/kg. Ca biét,
loai 1 cti 200 gram c6 gia tir 150 - 200 triéu dong/kg. Mdi ha sau 5 nam trong
sé& thu loi nhuan tir 30 - 50 ty dong (Ho, V. H.and Pham, Q. T, 2020) [73].

Bang 3.1. Dién tich sim Ngoc Linh dwoc trién khai tai

huyén Nam Tra My
TT xa S6 lwong cay Dién tich (ha) | S6 lwong diém
Tra Li 21
1 ra Linh 615.000 61,5
2 | TraNam 12.400 1,20 02
3 | TraCang 26.5000 2,65 04
Cong 653.500 65,35 27

Nguon: S¢ Nong nghiép va Phat trién néng thén Qudng Nam, ndam 2015 [30].

Hién nay, Kon Tum va Quang Nam d3 quy hoach khu vic bao ton, luu

giit va phat trién sam Ngoc Linh theo do cao vdi tong dién tich 1a: 47.309 ha
tai bang 3.2, cu thé nhu sau:

Kon Tum: Tong dién tich quy hoach 1 31.742 ha, giai doan 2012-2020,
tam nhin dén nim 2025, thudc dia ban 02 huyén Bak Glei va Tu Mo Rong da
dugc Uy ban nhan tinh Kon Tum phé duyét nim 2013 [28], trong dé khu vuc
c6 do cao tur 1.200 - 1.500 m 1a 14.754 ha (vung dém, hinh thanh dai bao vé
16i, bao vé moi trudng sinh thai) chiém 46,48%; d6 cao > 1.500 m 1a 16.988
ha (ving trong sam) chiém 53,52%. Giai doan 2010 -2016, Céng ty TNHH

Mot thanh vién Lam nghiép Pak T6 di bao ton va thyc hién thanh cong mot sd
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dé tai dy an cAp tinh va cip nha nudc, bao tdn va phat trién duoc 20 ha vuon
gidng gdc sim Ngoc Linh. Lo sdm khoang 10 tudi dugc tréng trén dién tich gan
2 ha, con lai chu yéu voi do tudi 3-5 tudi, toan bo dién tich thudc quan ly cua
doanh nghiép nay nam trén dia ban xd Ming Ri, huyén Tu Mo Rong (Uy ban
nhan dan huyén Tu Mo Rong, 2016) [47].

Quang Nam: Nam 2015, S¢ Nong nghiép va Phat trién nong thon tinh
Quang Nam di Quy hoach, bao ton va phat trién cay sim Ngoc Linh trén dia
ban huyén Nam Tra My giai doan 2014-2020 theo d6, tong dién tich dat quy
hoach bao ton, phat trién sim Ngoc Linh theo do cao 1a 15.567 ha, trong d6
khu vyce c6 d6 cao tir 1.200 - 1.500 m 14 13.329 ha (chiém 85,62%); >1.500 m
1a 2.238 ha (chiém 14,38%). Giai doan 2013 - 2018; 7 xi trong ving quy
hoach bao tdn sim d3 duoc tinh Quang Nam hd trg 11.500 cay sam Ngoc Linh
loai 01 ndm tudi; hd Tro trai gibng Tk Ngo: 1.300 cay loai 01 niam tudi; 3.934
cay loai 02 nam tudi; 500 cay loai 03 nim tudi; 1.439 cay loai 04 tudi va 1.192
cay loai 05 tudi dé phuc vu san xuat trong ving quy hoach (Uy ban nhan dan
huyén Nam Tra My, 2013) [48].

Tom lai; hién trang dat 1am nghiép co diéu kién thuan lgi dé phat trién
cdy sam Ngoc Linh cta ving 13 rat 16n 1a 47.309 ha. Tuy nhién, dién tich
phat trién cay sam chil yéu hién nay thudc s& hiru cua cac Doanh nghiép nha
nudc; Doanh nghi€p tu nhan va con lai dién tich trong nhan dan vé1 muyc dich
bao ton va phat trién voi dién tich 1a 1.425 ha chiém 3 % vé tong dién tich quy
hoach. Do vay, viéc nghién ctru, hoan thién bién phap k¥ thuét san xuit cay
gidng sam Ngoc Linh (nhan giéng in vitro va nhan giéng hitu tinh tir hat) 13
rat can thiét dé cung tmg cdy gidbng dam bao chét luong nham phuc vu mé

rong dién tich trong cdy sam theo quy hoach cua ting dia phuong.
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Bang 3.2: Dién tich dét quy hoach bao tdn, phat trién

sam Ngoc Linh theo d) cao

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

Nguoén: Quy hoach phat trién sém Ngoc Linh tinh Kon Tum[28]; Dé dan phat
trién sam Ngoc Linh tinh Quang Nam [8].
3.1.2. Hién trang san xudt cdy giéng trong théi gian qua

Bang 3.3. So hrong ciy giong sam Ngoc Linh san xuat trong thoi gian qua

Co'sé vaon | Dién tich S6 lwong cay giong
TT Tinh ,
wom giong (ha) (cay)
1 | Kon Tum 3 - 4.050.000
2 | Quang Nam 2 14,07 1.300.000
Tong so 5 14,07 5.350.000

Hién nay, trén dia ban tinh Kon Tum ngudn cung cdp ciy sdm Ngoc
Linh tir hat ¢6 3 co s¢ wom giéng dam bao chét luong c6 ngudn goc voi sb
luong san xuét cdy giong trong nhiing nim qua 13 4.050.000 cay tai bang 3.3.
Trong d6 Cong ty Co phan sam Ngoc Linh Kon Tum c¢6 vai tro rat 16n trong
viéc bao ton, luu gilt ngudn gene va tao vuon giong gbc, hang nim Cong ty
san xuat vai s6 lugng 1.000.000 cay gidng dam bao chat lugng va rd ngudn
gbc dé phuc vu viéc mé rong dién tich ving quy hoach trdng sam.

Quang Nam nguén ciy gidng sim Ngoc Linh tir hat duoc cung cap chu

yéu tir 02 don vi do Nha nuéc quan 1y 1a Trung tm Phat trién saim Ngoc Linh



69

va Duoc liéu Quang Nam véi dién tich tréng sam 1a 8,5 ha va Trung tdm K§
thuat nong nghiép huyén Nam Tra My (trudc ddy 1a Trung tAm Phat trién Sam
Ngoc Linh huyén Nam Tra My) véi dién tich 3,5 ha véi sé luong 1.300.000
cdy gidng. Ngoai ra, lugng ciy gidng trong nhan dén (tai cac diém trong sam)
va doanh nghiép san xuat tir 500.000 - 1.000.000 cay giéng/nam. Tuy s
lwgng cdy gidng cung tng trong nhitng nim gan day c6 ting dang ké, nhung
nhu cau mé rong va phat trién cdy sam Ngoc Linh trén dia ban tinh 1a rat 16n
(vung quy hoach phat trién 1én dén 15.567 ha).

Vé xac nhan nguon goc, xuat xti sam Ngoc Linh: Trong thoi gian qua,
trén dia ban tinh c¢6 03 ca nhan, t6 chirc va doanh nghiép trong sam Ngoc
Linh da dugc S Nong nghiép va Phat trién nong thon Quang Nam tién hanh
xac nhan nguon goc, Xuat Xt cy thé: nam 2019: tong s6 39.343 ciy. Trong do,
ho gia (12.621 cay) va Cong ty C6 phan thuong mai Duoc Sam Ngoc Linh
(26.722 cay); nam 2020: téng s6 213.418 cay (Cong ty TNHH Sam Sam:
4.052 cay va Trung tdm Phat trién sim Ngoc Linh va Duoc liéu Quang Nam:
209.366 cdy); nam 2021: tong s6 18.566 cdy. Nhu vay, dén thoi diém hién tai
¢ 271.327 cay sam Ngoc Linh duoc xac nhan nguon goc, Xuat xi 13 co so dé
san Xuat cdy giéng dat chat luong tét (Bé an phat trién sim Ngoc Linh tinh
Quang Nam giai doan 2022-2030) [8].

Vé phat trién giéng sim Ngoc Linh tinh Kon Tum va Quang Nam d3 tap
trung san xuit cdy giéng tir hat va nudi cdy mé cu thé:

(1) Nhéan giong bang hat dya trén phuwong phap k¥ thuét truyén thong:
Lua chon cdy me dé ldy hat: Cay sam ldy giéng phai dat dugc mot sb tiéu
chuan sau: (i) Cay c6 do tudi tir 5 nam tudi tro 18n; (ii) ciy khong bi sau bénh,
khong bi ton thuong co gidi hodc cac ton thuwong khac va (iii) cdy cé biéu
hién dic trung cua giébng sim Ngoc Linh gbc, khong bi lai tap. Cay sam lay

hat can c¢6 nhitng cham soéc dac bi¢t nhu: Ché do bon phan (mun), tudi nudce,
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ché d6 anh sang. Qud sam léy hat phai dat do chin nhét dinh: qua c6 mau do
twoi va xuit hién chdm den ¢ du; cum qua dat do chin tiéu chuan phai tir 6
dén 10 ngay; thuong tir 2 - 3 ngay thu hat mot 1an. Gieo hat gidng: Hat sim
gidng duoc gieo trong ranh sau khoang 5 - 10 cm véi mat do nhét dinh. Trudce
khi gieo, hat dugc dii vo can than va xir Iy ngdm trong nude téi voi ty 18 1
phan t6i 9 phan nudc dé phong ndm bénh. Hat duoc gieo vao mia mua (thang
8, 9). Sau khi gieo tién hanh rio ludi bao vé va phu cé tranh 1én mit ludng
trong sut mua mua, dén thang 1 nam sau. Lya chon ciy giéng: chon nhiing
cdy c6 ré cu hinh con quay, chon cdy giong 1 nim tudi trd 1én, c6 mot 1a kép
(d6i véi cay gibng dugc san xuat tir hat), chon cdy c6 chiéu cao than tir 13 -
15 cm (tinh tir ¢6 ré), chiéu dai ¢t tir 1 cm tro 1én, duong kinh cu tir 0,5 cm
trd 1én, 14 xanh hodc xanh dam, khong bi doém hay bi ia vang, khong co dau
hiéu sau bénh. Ngoai ra, cdy gidng thudng c6 mot hodc ba ré chinh hinh thanh
dang chan dé. Trong qua trinh van chuyén ciy giong dén dia diém trong
khong dé cay bi xdy sat, hodc bi dap giy, dong thoi dung cac vat lidu dé gitr
am cho cay gidng.

(2) Nhan cay giéng bang phuong phap nudi cay mé té bao:

Nhén cay gidng bang phuong phap nudi cdy mo té bao da duoc mot sd
Trung tdm, Vién nghién ctru sim va doanh nghiép dang tién hanh nghién ctru
tao gidbng sam Ngoc Linh bang phuong phap nudi cdy moé nhu: Trung tim
Uom tao va Ho trg doanh nghiép Khoa hoc va Cong nghé truc thudc Bo Khoa
hoc va Cong nghé tai huyén Pak T6, tinh Kon Tum; Cong ty Sdm Sam tinh
Quang Nam, dé tai nghién ctru “Nghién ctru nhan vo tinh va san xuét sinh
khéi 1& cay sam Ngoc Linh (Panax vietnamensis Ha et Grushv-Araliaceae)”
Nhiém vu cap dia phuong, dé tai “Ung dung hé thong chiéu sang don sic
(LED) trong nghién ctru nhan nhanh cay sdm Ngoc Linh (Panax vietnamensis

Ha et Grushv)” Dé tai cép Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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Tinh Gia Lai c6 doanh nghiép dang trinh cac cép c6 tham quyén cho chu
trrong dau tu va gidy chimg nhan dau tu cho 01 du 4n dau tu Trung tAm
gidng cdy dugc lidu cong nghé cao, trong d6 san xuit cdy gidng sam Ngoc
Linh voi quy mé san xuét cay giébng & muc 1,5 triéu cdy/nam. Quy trinh san
xuat cdy gidng sam bang phuong phép invitro cha yéu nhu sau: Phéi duoc lay
tur cac bo phan cua cay khoang 9 thang sau d6 cay rat binh dua ra ngoai vuon
wom khoang 6-8 thang, khi cay c6 ct v6i dau mam, dudng kinh ca (>0,7cm),
ct hinh con quay, mau xanh, khong dinh phdi, c¢6 ti thiéu 2-3 ré dua ra huin
luyén khi c6 mot 1a that, chiéu cao >5cm. Thoi gian huan luyén quen vé1 moi
truong trén nai 5-7 ngay sau d6 maéi rut binh. Thoi gian wom 3-5 thang duoi
tan ring. Ty 1¢ song dat trén 80%.
3.1.3. Mgt sé yéu té hgn ché trong phdt trién va san xudt cdy giong sim
Ngoc Linh

Tir trude téi nay nguoi dan cha yéu nhan gidng bang cach gieo hat sam
truc tiép vao dat. Cac phuong phap nhu nhan giéng bang dau mam cua than
ngam c6 gia thanh cay gidng cao, ngudi san xuat khéng chap nhan. Hién nay,
bién phap k¥ thuat trong sim dudi tan rimg tu nhién 1a phd bién, trén doi
tugng cdy sdm hau nhu chua trong cay dudi gian c6 mai che. Trong qua trinh
tim hiéu, thyc trang trong va san xuét cay giéng saim Ngoc Linh con boc 16 rat
nhiéu yéu t6 han ché. Qua khao sat cho thay cac yéu to han ché chi yéu la:

(1). Thiéu vbn va cay gidng 1a hai yéu t6 han ché 16n nhat cua cac nong
ho. Canh tac sam can ngudn von 16n dé dau tu vat tu (giong, vat tu khac) va chi
phi céng chim soc (>4,9 ty dong/ha cho tréng mdi). Ngudn gidng ciy dang
ngdy cang khan hiém trong ty nhién, trong khi d6 cac co s& san xuét giéng
duoc cap gidy chimg nhan dat chuén lai chua c6 du sb luong gidng dé cép ra
thi truong. Viéc nhan gidng theo phuwong thirc truyén théng mat nhiéu thoi
gian. Phai t6i ndm thir 4-5 méi c6 thé 1y hat lam giéng cung cap ra thi truong.

Chinh vi sy khan hiém trong nguon giong ma gia mua hat giéng tir 100-
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150.000 d/hat, cay gidng 200 -300.000 d/cay. Do ngudn von han ché, nhiéu ho
khong du kha nang mé rong quy mé trong, khong dam tiép can ngudn vén vay
tir cac ngan hang. Piéu d6 khién cho nhiéu ho, dic biét 1a ho ngheéo gip kho
khin trong viéc dau tu mo rong dién tich trong sam.

(2). Kha ning tiép can thong tin khoa hoc k¥ thuat (nhan dang dung, tiéu
chuan cay giong; k¥ thuat canh tac, ndng nghiép tng dung cong nghé cao...)
ctia ho trong sdm con han ché. Phuong thirc canh tac va kién thirc k§ thuat
cua nong ho chi la kién thuc ban dia dugc duc rat tir trai nghiém cua cong
dong trong qua trinh trong, chim soc sam va hoc hoi tir nhitg nguoi di trude.
Phéan 16n nong hd chua duoc tap huan k¥ thuat canh tdc sdim mot cach bai ban.
Trong qué trinh khao sat cho thay: hau hét cac ho khao sat khong trong theo
khoang cach va mat do khuyén cao, khong bon phan ciing nhu khong hiéu
biét vé& phan bon dé bon; chua cé kién thire trong phong trir sdu bénh hai cho
cay sam Ngoc Linh.

(3). Trinh d6 hoc van cta ndng ho - phan 16n 1a nguoi Xé Pang con thap
(da phan méi hoc hét cip 1), boi vay ho ciing khong c6 nhiéu kién thuc va
nang lyc dé ung dung khoa hoc k¥ thudt vao canh tac. Thém vao do giao
thong di lai kho khan do cac dién tich trdng sdm dugc tréng trén nui cao
(>1.500 m). Do vy, viéc van chuyén vét tu ndong nghiép dé phuc vu canh tac
sam 1a mot han ché dic biét 1a cac thang mua mua.

(4). Piéu kién sinh thai v6i dién tich dat canh tac con han ché khién viéc
canh tac sam chi dugc thuc hién & quy mo nhd, chua co ) luong thanh phém
da 16n dé ché bién, chua duoc chimg nhan thuong hiéu dbi v6i san pham sam
ct. Nong ho thuong ban ci tuoi truc tiép cho thuwong 14i hay ngudi thu mua
nho nén viéc danh gia chat lugng sam con mang tinh cha quan, theo kinh

nghiém.
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(5). Hién nay, vung trong sdm Ngoc Linh dang chiu tac dong cua hién
tugng bién d6i khi hau; thoi tiét dién bién cuc doan nhu luong mua it, am do
khong khi thap, nhiét do khong khi cao so véi quy luat binh thudng (c6 nhiing
ngay am do do dugc 40%, nhiét do 30 0C); ngudn nudc tai cac dong sudi can
kiét dan. Bén canh do, tinh hinh dich hai trén cdy sam con dién bién rat phuc
tap, 4p luc sau bénh hai rat [on; dic biét 1a bénh ddm vong, swong mai, 1& ¢d
ré, thdi ré,... lam chét hang loat cdy con.

3.2. Nghién ciru phwong phap xac dinh ding ciy giong sim Ngoc Linh
bang chi thi phan tir

Sam Ngoc Linh 1a cay duogc liéu c6 gia tri kinh té rat cao. Hién nay, co
rat nhiéu cac san pham dugc lam gia sim Ngoc Linh, diéu nay anh huong dén
gia tri thuong mai, uy tin, chét luong va niém tin ddi voi sdm Ngoc Linh. Hon
thé nhiéu céc loai sim, tam that c6 hinh thai twong ty sdm Ngoc Linh ciing
duoc dem vao nai Ngoc Linh dé trong. Trude ddy, viéc phan biét sim Ngoc
Linh véi cac loai sdm va tam that khac chi yéu dua vao cac dic diém hinh
thai nhu 14 va ci. Tuy nhién phuong phap nay rat kho phan biét vi hinh thai
cdy phu thudc rat nhiéu vao diéu kién moi truong séng. Mot sé phuong phap
phan tich ham luong duogc chat (saponin) ciing d3 dugc 4p dung dé phan biét
gifra cac loai sam. Tuy nhién phuong phap phan tich hoéa hoc thuong co gia
thanh cao, tdn nhiéu thoi gian, doi hoéi luong mau nhiéu va d6 chuin xéc
khéng cao, dic biét cac hop chat thi cap bi tac dong boi nhiéu yéu td nhu:
diéu kién va phuong phap nuéi trong, phuong phap thu hoach, bao quan va
ché bién. Hon nita, mot s6 loai sim twong ty sam Ngoc Linh cling chira ham
lugng dugc chét saponin MR2. Xuit phat tir cac han ché va nhu cau thyc tién,
viéc xay dung phuong phap xac dinh sam Ngoc Linh bang chi thi phan tu
DNA 14 rat cap thiét dé phat trién sam Ngoc Linh.
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3.2.1. Két qud thiét ké chi thi phén tie DNA sam Ngoc Linh

Pé thiét ké xay dung bo chi thi phan tir phuc vu dénh gia va nghién ctu
di truyén sim Ngoc Linh, dé tai da khai thac thong tin vé hé gen ctia nhan sam
trén cac co s& dir li€u trinh tu cadc doan 1ap don gidn (microsatellite), trinh tu
Genome survey sequence (GSS), Expressed sequence tag (EST) trén ngan
hang gen (NCBI) va trinh ty gen luc lap (Hinh 3.1).

PgH007H09d Panax ginseng BAC library (PgH BAC) Panax ginseng
genomic clone PgH007HO09, genomic survey sequence

GenBank: BZ957983.1
GenBank  Graphics

»BZ957983.1 PgHOB7HE9d Panax ginseng BAC library (PgH BAC) Panax ginseng genomic clone
PgH@B7HBY, genomic survey sequence
ATGAAAAATTATTTTGACTGATAATTTAATTATCTAAGATAATTGTTAAGTTTTCAGGCAGAGTTTAATT
GAATTTAAACTCGATATTTGTTAGATTAGACAATTGGGATGT TAGAATTGTACCGAACTCAACTCGAACT
GLAATAGTTTGACATGAGGCTAGGTGTTATGTGTTGTATAGATGGATAGGGTTATGTGTTATATATATAT
ATATATATATATATATATATATATATATATAATAGTATTATATTGTGATGATATTATTCTAATATTGGAG
ATCTATATTTCTAATATTAGGTCTTCGGATAAAGCTTATTARAATGTGTAACGATAATCAACGAAATAGG
CAAGTTTATCTTAACTCTACTTAGAGT TGTTTCATTCAGATATGCTTATAGTTAATCATTGCTGATTGTC

ATGT

Hinh 3.1. Trinh ty doan GSS mi s6 BZ957983.1 trén NCBI

Céc doan trinh ty nhan sim da xac dinh s& duoc xir Iy bang phan mém
chuyén dung Gramene SSRtool dé tim ra vi tri, thanh phéan cac doan SSR (lap
tir 2-6 nucleotide) va sd luong don vi lap. Phan mém Tandem repeat finder
dugc st dung dé tim ra cac doan 1ap lién ké co chiéu dai nhiéu hon 6
nucleotide. Tong hop két qua thu duoc s& théng ké sb lugng doan SSR, doan
1ap lién ké, sb luong timg loai nucleotide, don vi ldp va vi tri ctia doan lip trén
trinh ty, tir 6 sang loc cac SSR ¢6 don vi 1ap cao. Cac théng sé bao gdm: >10
don vi 1ap cho doan 1ap chira don nucleotide, >5 don vi 1ap cho doan lap chira
2 nucleotide, >4 don vi lap cho doan lap chira 3 nucleotide va >3 don vi lap
cho doan lap chira 4-6 nucleotide.

Két qua & hinh 3.2 cho thay, trinh tu ma s6 BZ957983.1 c6 chiéu dai 424
nucleotide, trong d6 c6 chtra SSR kiéu ldp TA voi 21 1an lap lai. Diém bat dau

cua doan 1dp tur nucleotide s6 200 va két thac & nucleotide sb 241. bay la



75

doan trinh tu c¢6 chira SSR v&i1 don vi 1dp cao, trinh tu nay dugc lua chon cho

thiét ké chi thi phan ti. Poan trinh tu lya chon nay duoc st dung qua chuong

trinh Primer3 dé thiét ké moi cho phan tng PCR nhén doan lap 1én.

€_

g

agagataggaatatgagatagcgggggggogogggoegetatacgegeteg

c -

gagagagatcictcicicictiatagagatcgatcgactagctagatata
agactcactcactcacitcactcactcagocgogat

Paste/Enter your sequence(s) here:
*BESST7983.1
ATEAAAAATTATTTTGACTGATAATTTAATTATC TAAGATAATTGTTAAGTTTTCAG
GCAGAGTTTAATT
CAAT T TAAACTCGATATTTGT TAGAT TAGACAATTGEGATGTTAGAATTGTACCGAL
CTCAACTCGAACT
GCAATAGT TTGACATGAGGCTAGETGTTATGTGTTGTATAGATGEATAGGGTTATGT
GTTATATATATAT
ATATATATATATATATATATATATATATATAATAGTATTATATTGTGATGATATTAT
TCTAATATTGGAG
ATCTATATTTCTAATATTAGETCTTCOGGATAAAGCTTATTAAAATGTOTAACGATAA

Bat lai

FIND SSRs

SSRs found in your seguence(s)
. No.of SSR|[SSR
Sequence ||[Motif Repeats||start || end SeqlLength
52957983 1k |21 200 (241 |la24

archive.gramene.org/db/markers/ssriool?motif_length=trimer&min_repeats=10

1

Hinh 3.2. Két qua tim kiém doan SSR trén trinh tw ma s6 BZ957983.1

Két qua thiét ké chi thi phan tir cho doan Idp trén trinh ty ma s

bang chwong trinh Gramene SSRtool

O>~

BZ957983.1 bang chuong trinh Primer3 dugc thé hién trén hinh 3.3.

Primer3 OQuiput

Mo mispriming library
Using l-based seguence

OLIGO

LEFT PRIMER

RIGHT

SEQUEMNCE SIZE:

PRODUCT =IZE:

specified
positions

start len m sc® any: =1
12= 2a &@ .98 55 .23 4. 2a 2.2
FPRIMER 352 23 52.88 34.78 S.ea 2.2
424
INCLUDED REGIOMN SIZE: 424
22@, PAIR ANY COMPL: &.9&, PAIR 3" COMPL:

se
CCEaACTCAACTCGAACTGC
TECCTATTTCGTTGATTATCGTT

2Z.23

1 ATGAAALATTATTTTGACTGATAAT T TAATTATCTAAGATAATTGTTAAGTTTTCAGGCA

&1

121

181

231

a21

AT T TAAT TGAAT TTAAACTCGATATTTGT TAGAT TAGACAATTGEEATGTTAGAATTG

TACCGAAC TCAACTCGAAC TGCAATAGT T TGACATGAGGC TAGGTGTTATGTGTTGTATA
FPrrEEEEIIIEEEFEEEEEE

GATOEATAGGG T TATGTGT TATATATATATATATATATATATATATATATATATATATAT

AT AGTAT TATAT TGTGATGATAT TAT TCTAATAT TGGAGATC TATAT T TCTAATATTAG

GTCTTCGEATAAAGCT TAT TAAAATGTGTAACGATAAT CAACGAAATAGCCAAGTTTATC
B A

TTAACTCTACT TAGAGT TG T T TCATTCAGATATGCTTATAGT TAATCATTGCTGATTGTC

ATET

Hinh 3.3. Két qua thiét ké mdi cho doan trinh ty mi sé6 BZ957983.1
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Két qua tai hinh 3.3 thé hién cac thong sb lién quan dén chi thi phan tu
d3 thiét ké bao gdm diém bat dau, do dai, nhiét d6 gin moi, trinh ty ctia mdi
xudi va mdi nguge. Kich thudc san pham khuéch dai cua phan tng PCR boi
chi thi da thiét ké 1a 230 bp. Két qua téng hop thong tin vé chi thi phan tir
G58 thiét ké trén doan trinh tu trén hé gen nhan sdm ma s6 BZ957983.1 trén
ngan hang gen duoc trinh bay trong phan (phu luc 9) .

Trén co s& phuong phap thiét ké chi thi phan tir trén, dé tai luan an da su
dung 2000 doan trinh tir va da thiét ké dugc 90 chi thi phan tir c6 chira doan lap
don gian v6i don vi 13p cao nhat. Théng tin chi tiét ctia 90 chi thi duoc thé hién
trong phan (phu luc 9). 90 chi thi phan tir thiét ké dya trén dir liéu trinh tu cac
doan 1ap don gian hé gen nhan sam, trinh tu Genome survey sequence (GSS),
Expressed sequence tag (EST) va trinh tu gen luc lap dugc chay xéc dinh kha
nang nhan bdi trén DNA sam Ngoc Linh (P. vietnamensis) va nhan sam Han
Quéc (P.ginseng). Két qua cho thay: 78/90 chi thi bat cip tét véi ADN cua 2
loai nghién ctru va cho san pham dién di & nét (Hinh 3.4). San pham PCR cuta
hau hét 78 chi thi duge nhan 1én ¢6 kich thudce nhu du kién, da s c6 kich thude
tir 100300 bp. Két qua nghién ciru Gmg dung trinh tu microsatellite, GSS,
EST va trinh tu gen luc lap ctua P. ginseng dé thiét ké chi thi phan tir phuc vu
kiém dinh va phan tich di truyén P. vietnamensis 1a huéng di méi va da dat
duoc két qua tét cho muc tiéu thiét ké chi thi cho kiém dinh va phan tich di

truyén cac loai sim Viét Nam.
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1: Sam Han Quéc
2: Sam Ngoc Linh

1: S&m Han Quéc
2: Sam Ngoc Linh

1: S&m Han Quéc

2: S&m Ngoc Linh

« 1: S&m Han Quéc
2: Sam Ngeoc Linh

Hinh 3.4. Két qua khao sat chi thi phan tir trén gel agarose 2,5%

Ghi chii: 1: ADN sam Han Quéc, 2: ADN sam Ngoc Linh, phia trén 1a tén
chi thi thiét ké
3.2.2. Két qud xdc dinh chi thi phén tir dic hiéu kiém dinh sam Ngoc Linh

Pé xac dinh chi thi phan tir dac hiéu kiém dinh sam Ngoc Linh, 78 chi
thi phan tir c6 kha ning nhan boi DNA tét d6i véi sam Ngoc Linh va sim Han
Quéc duogc str dung chay khao sat trén cac mau DNA cac loai sim (sdm Han
Québc, saim Ngoc Linh, sdm Lai Chau, sim Vi1 Diép, tam that hoang). Két qua
xéac dinh chi thi phén tir dic hiéu kiém dinh sdm Ngoc Linh duoc thé hién qua
hinh 3.5, 3.6, 3.7, 3.8 va bang 3.4.
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Mot sé két qua dién di san pham PCR véi chi thi E30, E10, G22, M7,
M10, G5 va E29 duoc thé hién trén hinh 3.5, 3.6 va 3.7.

E30 El1O G22

Hinh 3.5. Két qua dién di san pham PCR bang chi thi E30, E10 va G22
phan biét sim Ngoc Linh véi mét s6 loai sim khac

Ghi chi: 1: sam Han Quéc, 2: sdim Ngoc Linh, 3: sim Lai Chau, 4: sim
Vii Diép, 5: tam that hoang. 1kb 13 thang vach chuan (ladder).

Két qua tai hinh 3.5 cho thay, chi thi E30 cho kich thudc san pham cia
sam Han Qudc (khoang 240bp) khac biét so v6i 2 loai sim Ngoc Linh va sam
Lai Chau (khoang 250bp). Sam Vii Diép va Tam that hoang khéng cho két
qua bat cdp voi moi cua chi thi ndy. Chi thi E10 cho kich thudc san pham 16n
nhit & nhém sdm Ngoc Linh va sdm Lai Chau, twong duong 210bp. Kich
thudc san pham PCR ¢ mau sam Han Qudc nhé hon, khoang 200bp. Con lai
kich thudc ciia bang ADN mau sam Vii Diép va tam that hoang tuong dong,
khoang 190bp. Chi thi G22 cho két qua twong tu véi chi thi E10 véi kich
thudc san pham PCR nho hon. Kich thudc san pham 16n nhat & nhom sdm
Ngoc Linh va sdm Lai Chau, twong dwong 200bp. Kich thudc san pham PCR
& mau sam Han Qudc nhé hon, khoang 190bp. Con lai kich thuéc cua bang

ADN mau sam Vii Diép va tam that hoang tuong dong, khoang 175bp.
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Két qua dién di san pham PCR vdi chi thi M7 va M10 cho thay, ca 2 chi

thi dac hi€u riéng cho sam Han Qudc va chua thé phan biét dugc sam Ngoc

Linh véi cac loai sam con lai (Hinh 3.6).

400bp

200bp

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

Ghi chu: 1: sam Han Quéc, 2: sam Ngoc Linh, 3: sam Lai Chau, 4: sam
Vii Diép, 5: tam that hoang. 1kb 13 thang vach chuan (ladder).

Chi thi G5 cho két qua twong tu nhu chi thi E30, kich thudc san pham cia
sam Han Quédc (khoang 200bp) khac biét so voi 2 loai saim Ngoc Linh va sim
Lai Chau (khoang 180bp). Sim Vii Diép va tam that hoang khong cho két qua
bat cip voi mdi ctia chi thi nay (Hinh 3.7). Chi thi E29 cho kich thudc san pham
PCR kha 16n, nhom sam Ngoc Linh va sim Lai Chau twong dong dat khoang
530bp. Nhom sam Vii Diép va tam that hoang cho kich thudc twong duong,
khoang 350bp. Kich thudc nho nhat ghi nhin ¢ mau sém Han Qudc dat khoang
300bp.
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Hinh 3.7. Két qua dién di san pham PCR bang chi thi G5 va E29 phan
biét sam Ngoc Linh véi mat so loai sim khac
Ghi chu: 1: sam Han Quéc, 2: sam Ngoc Linh, 3: sam Lai Chau, 4: sam
Vii Diép, 5: tam that hoang. 1kb 13 thang vach chuan (ladder).
Bang 3.4. Két qua xac dinh chi thi phan tir diic hiéu kiém dinh

sam Ngoc Linh

Kich Alleles cho méi loai
Ly en thwoc
STT | Ki higu sﬁp Pg Pv fusiz;{scus Pb Ps
pham
1 G1 182 B A A - -
2 G2 247 B A A - B
3 G20 276 A B B C C
4 G24 221 A A - - -
5 G34 205 B - -
6 G36 219 A - - -
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Kich Alleles cho méi loai
S tl‘:’gv’:c P9 fusiz;/scus Pb Ps

pham

7 G41 299

8 G42 166

9 G43 162

10 G46 204

11 G48 239

12 G50 175

13 G51 205

14 G52 249

15 G53 250

16 G54 319

17 G55 168

18 G56 250

19 G57 152

20 G58 230
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Kich Alleles cho mbi loai
Ly en thwoc
i s@n Pg fusiz;/scus Pb Ps
pham
21 G59 244
22 G60 176
23 G61 225
24 G62 238
25 G63 228

26 G64 289

27 G65 250
28 G66 235
29 G67 230

30 G68 220

31 G69 243
32 G70 227
33 El 288
34 E3 240
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Kich Alleles cho méi loai
S tl;g;c P9 fusiz;/scus Pb Ps

pham

35 ES 250

36 E13 179

37 E14 224

38 E16 237

39 E19 191

40 E20 212

41 E21 171

42 E23 298

43 E24 209

44 E25 196

45 E26 235

46 E27 186

47 E28 207

48 E29 235
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Kich Alleles cho méi loai
S tl;g;c P9 fusiz;/scus Pb Ps

pham

49 E31 246

50 E32 199

51 E33 173

52 E34 182

53 E35 160

54 E36 246

55 E37 199

56 E38 189

57 E39 150

58 E40 200

59 E41 217

60 E42 249

61 E44 159

62 M1 199
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Kich Alleles cho méi loai
,yen thwoc
STT | Kb san Pg fusiz;/scus Pb Ps
pham
63 M2 154

64 M11 163

65 M12 142

66 M13 153

67 M14 166

68 M15 100

69 M16 161

70 M17 196

71 M18 199

72 M19 223

73 M20 218

74 M22 224

75 M23 213

76 M24 154
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Kich Alleles cho mbi loai
Ly en thwoc
i s@n Pg fusiz;/scus Pb Ps
pham

77 M25 243

78 M26 247

79 M27 179

80 M28 150

81 M29 248

82 M30 230

83 M31 175

84 M32 223

85 M33 168

86 M34 115

87 M35 104

88 M36 219

89 M38 166

90 M40 151
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Ghi ch: Pg (sdim Han Qudc), Pv (sam Ngoc Linh), Pv fusidiscus (sdm
Lai Chau), Pb (sam Vil Diép) va Ps (tam that hoang). G-thiét ké tir trinh tur
Genome survey sequence (GSS) hé gen nhan; E-thiét ké tir Expressed
sequence tag (EST) hé gen nhan va M-thiét ké tir trinh tu lip don gian
(microsatellite) hé gen nhan.

Két qua chay xac dinh chi thi phan tir dac hiéu st dung kiém dinh Sam
Ngoc Linh di xac dinh duoc chi thi phan tor M31 cho két qua dic hiéu phan
biét rd gitta sam Ngoc Linh v&i tat ca 4 loai con lai, thé hién & vach kich

thude bang ADN dat 178 bp, I6n hon so véi cac loai con lai (Hinh 3.8).

1Kb SHPTS3

TTH VD2 M1 M2 M3 M4 M5 M6 M7 M8 M9 MI0 NL TTH VDI SLC1 SLC2 SLC3

200

100

Hinh 3.8. Két qua dién di san pham PCR bing chi thi SHPT83 phén biét
sam Ngoc Linh véi mot s6 loai sim khac
NL (sim Ngoc Linh), VD (sim Vii Diép), TTH (tam that hoang), LC (sdm
Lai Chau) va M1- M10 la cac mau sam Ngoc Linh kiém tra.
1KDb 1a thang vach chuan (ladder).

Két ludn: Dé tai luan 4n da thiét ké duoc 90 chi thi phan tt, 78/90 chi
thi phan tr c6 kha nang nhan boi DNA sam Ngoc Linh. Pa xac dinh dugc chi
thi phan tir M31 1a chi thi phan tir ddc hiéu co thé sir dung xac dinh dung
gidng sam Ngoc Linh sir dung trong tuyén chon va kiém tra do ding giéng

san xuat giong sam Ngoc Linh.
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3.3. Nghién ciru hoan thién bién phap ky thuat san xuit ciy giong sam
Ngoc Linh bang phwong phap invitro

Sam Ngoc Linh 14 loai cdy thao mdc lau nam, cay tur 3-4 nam tudi bat
dau ra hoa két qua. Do vAy viéc phat trién quan thé dé chon loc mat rit nhiéu
thoi gian. Sdm Ngoc Linh 13 cdy tu thu phan, nhung doi khi c6 viéc thu phan
chéo do céc loai con tring mang phan tir cdy nay sang cay khac dan dén quan
thé sadm khong dong nhat. Sam c6 qua 1a qua mong, qua chira hat 1-2 hat, mdi
cdy c6 khoang 10-20 qua do vay hé s nhan giéng rat thap.

Ngay nay, viéc ang dung cac ky thuat trong trot hién dai trong nong
nghiép da gop phan nang cao rd rét d6i véi nang suat va chat luong cua cay
trong. San xuat cdy gidng sam Ngoc Linh bang phwong phap nhan giéng
invitro cho hiéu qua nhan giong nhanh, déng nhat vé chat luong cay giong tir
mot nguon mau dau vao, dap tmg duoc nhu cau vé sé luong va chét luong cay
giong cho san xuat quy mé 16n. Nhan gidng sam Ngoc Linh bang phuong
phap nhan giéng invitro di duoc mot s6 nha nghién cau thuc hién nhung cho
dén nay van con giap mot s6 kho khan vé ky thuat, dac biét 1a ty 18 cay song tir
phong nudi cdy mo dua ra vuon wom. Nén viéc nghién ciu hoan thién cac
bién phap ky thuat san xuat cay gidng sim Ngoc Linh bing phuong phap
nhan gidng invitro 1a mot trong nhiing muc tiéu quan trong cua luan an. Viéc
nhan gidng va trong trot dung phuong phap dap Gmg yéu cau bao ton nguon
gen, phat trién bén vitng, vira dap tmg duoc yéu cau cung cip nguyén liéu sau
nay cta cong nghiép duoc chat luong cao nhd ngudn nguyén lidu ban dau on

dinh vé luong va chat.
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3.3.1. Két qud nghién ciru mdu tao mé seo cé kha ning sinh phéi va tao
phoi vo tinh giong sdm Ngoc Linh
3.3.1.1. Két qud nghién ciru phwong phdp xir Iy mau sam Ngoc Linh

Trong k¥ thuat nudi ciy in vitro mé thyuc vat, budc vao mau tao vat lidu vo
trung dong vai tro rat quan trong, day la tién dé dé thuc hién cac budc nghién ctiru
tiép theo nhu ta1 sinh truc tiép hodc tao mo seo (callus), biét hoa té& bao mo seo
thanh phdi, chdi, hay ré. Tuy nhién, cic quy trinh vao miu tao vat liéu sach bénh
khong giéng nhau, n6 phu thudc vao ddi tuong nghién ctru, co quan bd phan ding
Jam mb cay, ciing nhur loai hoa chét va cach thire sir dung khi khtr tring.

Péi voi cdy tinh dau va cay duoc liéu néi chung thi qua trinh vao mau
tuong dbi kho khin, ty 16 nhiém khuan va nhiém ndm ndi sinh ctia mau cay rat
cao. Theo nhiéu nha nghién ctru, cdy dugc lidu c6 chira nhiéu hop chat trao doi
thir cap va hop chit phenolic 1a nguyén nhan gay khé khan cho viéc vao miu. Vi
vay, Viéc tim ra quy trinh vao mau, kiém soét ty 1¢ nhiém cho timg déi tuong,
ting bo phan, co quan cay thude ludn 1 bai todn d6 cho cac nha nudi cdy mo.
Véi myc tiéu vao mau thanh cong cay duoc liéu cac nha nghién ctru da sir dung
rat nhiéu hoa chat khac nhau nhu: dung dich 0,2% HgCl,, khang sinh penicillin,
dung dich sodium hypochlorite, 70% ethanol... dé xir Iy mau theo quy trinh
riéng (Nhut D.T.et al., 2012 [109]; Kwon, J.H. et al., 2003) [87].

Sam Ngoc Linh 1a cdy dugc lidu song lau nam, than r& nam trong dat
thuong duoc goi 1a cu (hay than ngdm). Cu 1a co quan du trit dinh dudng,
trong d6 c6 chita cac nguyén to khoang, cac hop chat trao ddi thir cap, hop
chat phenolic, saponins (Zhang, J. Y.et al., 2014) [149]. Ham luong cac chat
nay chua trong cu nhiéu hon cac bo phan con lai khéc cia cay. Chinh vi vay,
viéc vao mau tao vat liéu sach bénh sé kho khin hon so voi vao mau tir md
chdi mam va thoi gian cam tng tao thanh mo seo s€ 1au hon.

Trong nghién ctru tao vat liéu sach bénh tir mo c, dé tai sir dung ethanol
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70%, dung dich khang sinh streptomycin 500mg/L theo cic cong thuc thoi
gian khac nhau. Theo ddi va quan sat sau 4 tudn nudi cdy. Két qua nhén thiy,
yéu t6 gy nhiém mau mé cu (than r&) chu yéu 1a do vi khuan noi sinh. Miu
khong dugc xir Iy bang streptomycin 500mg/L (CT1-PC) bi nhiém khuén tir
rat sém (vao ngdy thir 3 sau cdy), sau d6 ting manh va dén ngay thtr 10 cac
binh da bi nhiém khuan 90%. Pdi voi cong thic vo tring mau con lai (CT2,
CT3, CT4, CT5), hién tuong nhiém khuan xuat hién mudn hon vao ngay thir
7 sau cdy. Hién tuong nhiém nay tiép tuc gia ting trong tuan thtr 2 va tir tudn
thir 3 tré di khong thdy xuat hién thém mau nhiém.

Phan tich két qua théng ké s6 mau bi nhiém sau 4 tuan & bang 3.5 cho thay,
s6 mau nhiém ty 18 nghich voi thoi gian xir Iy mau bang streptomycin 500mg/L.
Nghia 13 ty 1¢ nhiém giam khi thoi gian xtr Iy miu bang streptomycin 500mg/L
tang dén 20 phut. Cong thirc vo tring mau CT5 cho két qua s mau nhiém it nhat
14 10,0% sai khac c6 ¥ nghia thong ké & muic 0.05 so véi cac cong thirc con lai.

Bing 3.5. Ty 18 nhiém khi xir Iy miu tir mé cit cAy sim Ngoc Linh

Thoi gian xir Iy miu bing | Tong sé6 miu | S6 miu nhiém | Ty 1é nhiém
streptomycin 500mg/L (miéng) (miéng) (%)
CT1 - bC: 0 phut 40 36,0 90,0°
CT2: 5 phut 40 28,0 70,1°
CT3: 10 phut 40 25,0 62,5°
CT4: 15 phat 40 5,7 14,2°
CT5: 20 phut 40 4,0 10,0°
LSDg 05 - - 4,1
CV (%) - - 4,4

Ghi chu: CT (cong thuc); Cdc ky tw khdac nhau a,b,c,de... trén cung mot
cot biéu thi sw khdc biét ¢6 y nghia & mic a= 0,05 theo phép thir LSD
Multiple Range Test
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Nhu vay, phuong an tdi wu vo tring mau tao vat liéu sach tir mo cu cua
cdy saim Ngoc Linh & nghién ctu nay 1a miu duoc xtr 1y miu bang
streptomycin 500mg/L trong 20 phut. Quy trinh vao mau tr mo cii sam Ngoc
Linh dugc tom tit nhu sau: Loai bo phan ré va dit xung quanh cu, dung ban
chai rira sach duéi voi nudc chay. Dung béng con 70% lau vé sinh bé mit ci,
sau do cit cu ra thanh timg khdi vudng phu hop, xtr Iy 30 phut qua chat diét
nam 0,7% thiophanate methyl, rira sach 3 lan bang nudc cit vo trung. Budc
tiép theo ngdm mau 20 phit trong dung dich chira 500mg/L Streptomycin. Rira
lai bang nudc cat vo trung, sau d6 xu 1y bang dung dich sodium hypochlorite
1,5% trong 15 phut. Cudi clng rira lai 3 1an bang nudc cat vo trung va dé cho
rao nudc. Dung dao loai bé hét phan bé mat xung quanh tiép xtic v6i hoa chat
khi v6 tring, roi cat mau thanh timg 14t mong c¢6 kich thudc 1x5x5mm va dua
vao moi truong nudi ciy.

Ngoai bo phan vao miu 13 mé ca, md chdi mam thudng duoc st dung dé
vao mau vi mé con non, kha nang tao mo seo cao va nhanh hon khi vao mau
tr md ct. Tuy nhién, do mé con non nén qué trinh vé tring mau gap nhiéu
kho khin do dé 1am ton thwong mau. Trong nghién ctru vao mau tir mo choi
mam sam Ngoc Linh, theo ddi va quan sat sau 4 tuan nudi cay két qua cho
thay hién twong mau nhiém gia ting manh trong 2 tuan dau, sau d6 giam dan
va tr tuan thir 4 tro di thi khong xuat hién thém miu bi nhiém. Hién tuong
nhiém & cac 14t cat mo chdi mam cha yéu 1a do ndm gay ra, ban dau ndm xuat
hién & vién xung quanh mau, sau d6 lan dan bao phu kin bé mit mau va lam
chét mau (Hinh 3.9).

Panh gia va phan tich két qua sau 4 tuan nudi cay cho thay, ty 1& nhiém
giam dan, dat cyuc tiéu khi thoi gian xir Iy mau bang ethanol 70% la 5 phut,
sau d6 ty 1& nhiém lai ting dan khi thoi gian xir Iy mau trong ethanol 70%

tang tai bang 3.6.
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Hinh 3.9. Mau ciy nhiém nam

Ly giai cho viéc nay 1a khi khong xt Iy mAu bang ethanol 70% (CT1-

DC: 0 phat), hodc xir Iy trong thoi gian chwa da (1 phit, 3 phut) thi bé mat

mau van chua duoc vo tring hiéu qua dan toi ty 1& nhiém cao. Nguoc lai, khi

xtr Iy mau lau hon 5 phat (10 phit) trong con 70% co6 thé lam bé mit choi

mam bi ton thuong, trén mat choi mam xuat hién cac vét, cham nho. Mat do

va kich thudc cac chim nay ting khi thoi gian xtr 1y tang, day ciing chinh 1a

nguyén nhan gay nhiém khi thoi gian xtr Iy bang con 70% qua 5 phit.

Bang 3.6. T¥ 1 nhiém Kkhi xir Iy miu tir mé chdi mam cay sam Ngoc Linh

Thoi gian ngdm mAu trong | Tong s6 miu | SO miu nhiém Ty 1€
dung dich 70% ethanol (miéng) (miéng) nhiém, (%)

CT1-bC: 0 phut 20 20,0 90,0°
CT2: 1 phut 20 4,7 23,3°
CT3: 3 phut 20 4,0 20,0°
CT4: 5 phut 20 1,0 5,0°
CT5:10 phut 20 6,3 31,7°
LSDg s : - 3,2

CV (%) - - 5,0

Ghi chu: CT (cong thuc), cac ky tw khac nhau a,b,c,d,e... trén cung mot

cot biéu thi sw khdc biét ¢6 y nghia & mic a= 0,05 theo phép thir LSD

Multiple Range Test
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Nhu vy, thoi gian tdi uu xir Iy mau bang ethanol 70% dbi v6i mo choi
mam cay sam Ngoc Linh 1a 5 phat. Vi luong thoi gian nay, mau chdi mam
dugc vo trung kha tot, khong gay ton thuong bé mat va cho ty 1é nhiém thap
nhit 12 CT4 (5,0%) sai khac c6 y nghia théng ké & mic 0.05 so véi cac cong
thirc con lal.

Quy trinh vao mau tir mo choi mam duoc tom tit nhu sau: Lua chon cac
chdi mau lam vat liéu khong bi sau bénh, rira sach so bo dudi voi nude chay
tranh lam ton thuong bé mat mau. Tién hanh cat nho kich thudc cac mé cho
phu hop va xur 1y trong dung dich ethyl alcohol 70% trong vong 5 phut. Sau
d6 rira sach cac mau bang nudc cit vo trung, tién hanh xir Iy bang 0,7%
thiophanate methyl trong 30 phut va dung dich sodium hypochlorite 1,5%
trong 10 phut. Tiép theo ria lai mau 3 1an bang nudc cat vo trung roi dé rao
nudc. Cat mau thanh timg miéng c6 kich thudc 1x5x5mm va dwa vao moi
truong nudi cay.

Tur két qua nghién ctru vao miu thanh cong tao ngudn vat liéu in vitro
tr mo chdi mam cdy sam Ngoc Linh trén co so st dung dung dich 70%
ethanol va 1,5% sodium hypochlorite dé xtr Iy mau. Qua d6 nhan thay rang,
dé vao mau thanh cong tir cac bd phan nhu chdi mam, than, 14 cua cac loai
cdy sim d6t nhu saim Ngoc Linh can kiém soat tot ty 1& nhiém nam 1a cha
yéu. Trong nghién ctru vao mau tir mo than va 14 cdy sdm Ngoc Linh, dé tai
st dung chét diét nam 0,7% thiophanate methyl nhu 13 mot khau trong quy
trinh theo 5 cong thitc khac nhau Péanh gia va phan tich két qua sau 4 tuan
nudi ciy cho thay, ty 1& nhiém nam ty 1& nghich véi thoi gian xir Iy mau
bang 0,7% thiophanate methyl. Trong gi6i han tir 0 dén 40 phut, thoi gian xur
Iy mau bang 0,7% thiophanate methyl cang 16n thi ty 1 mau nhiém cang nho

Phan tich két qua & bang 3.7 chi ra rang, gitta cac cong thirc nghién ciru co

sai khac dang ké vé ty 18 nhiém nam khi thoi gian xt Iy mau trong 0,7%
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thiophanate methyl thay d6i. Ty 1é mau nhiém thip nhit bang 4,0% khi thoi
gian xtr Iy mau 1a 40 phut, thap nhat 1a CT5 (4,0%)
Bing 3.7. Ty 1¢ nhiém khi vao miu tir mo than ciy sim Ngoc Linh xir ly

bang 0,7% thiophanate methyl

Thoi gian Xir Iy miu ., A . . ~
Tong sO mau SO0 mau nhiem | Ty I¢ nhiem
trong dung dich 0,7% , ,
. (miéng) (miéng) (%)
thiophanate methyl
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 phut 25 47 18,7°
CT5: 40 phut 25 1,0 4,0°
LSDg o5 - - 4,3
CV (%) - - 5,2

Ghi chu: CT (cong thiec), cac ky tw khac nhau a,b,c,d,e... trén cung mot
cot biéu thi sw khdc biét ¢6 ¥ nghia & mirc a= 0,05 theo phép thir LSD
Multiple Range Test

Nhu vy, thoi gian t6i vu xtr Iy miu bang dung dich 0,7% thiophanate
methyl ddi v6i md than cdy sam Ngoc Linh 1a 40 phat. V&i luong thoi gian
nay, mau than dugc vo trung kha tét, khong gay ton thuong bé mat va cho ty
1&¢ nhiém thap nhat (4%) sai khac c6 y nghia thong ké & muac 0.05 so vai cac
cong thirc con lai.

Tuong tu Viéc tir mo than, viéc vao mau tir mo 14 sé& cod nguy co nhiém
nam nhiéu hon nhiém khuan. D¢ kiém soat tot ty 1& nhiém nam khi vao mau,

dé tai tién hanh tién x&r Iy mau 14 bang dung dich thudc diét naim 0,7%
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thiophanate methyl theo cic cong thirc thoi gian khac nhau. Két qua vao mau
duogc tong hop ¢ bang 3.8. X 1y mau 14 cua cdy sdm Ngoc Linh trong 0,7%
thiophanate methyl cho két qua twong ty nhu khi xir Iy mau chdi mam va mau
than, thoi gian xur 1y bang dung dich diét nam trong 40 phut dat két qua tot
nhat. Ty 1& mau nhiém chiém thap nhat 1a CT5 (11,4 %) sai khic c¢6 ¥ nghia
théng ké & murc 0.05 so véi cac cong thirc con lai.

Bang 3.8. Ty 1 nhiém khi vao miu tir mé 14 ciy sim Ngoc Linh xir Iy bang

0,7% thiophanate methyl

Thoi gian xir Iy miu . . s . x x
Tong s0 mau, | SO mau nhiém, Ty 1€
trong dung dich 0,7% i ) .
) (miéng) (miéng) nhiém, (%)

thiophanate methyl
CT1- bC: 0 phut 35 31,5 90,0°
CT2: 10 phit 35 23,8 68,1°
CT3: 20 phut 35 17,7 50,5°
CT4: 30 phut 35 6,7 20,0°
CT5: 40 phut 35 4,0 11,4°
LSDO’05 - = 6,9
CV (%) - - 7,6

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

Quy trinh vao mau tr md than va moé 14 duoc tom tit nhu sau: Lua
chon than, 14 cay khong bi sdu bénh, rtta sach so bd dudi voi nudc chay
tranh lam t6n thwong bé mit mau. Sau d6 dung bong con 70% lau nhe

nhang bé mit miu. Budc tiép theo xut Iy miu bing dung dich 0,7%
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thiophanate methyl trong 40 phut. Tiép theo, rira lai mau 3 1an bang nudc
Cit vO trung va ngdm mau 10 phut trong dung dich 1,5% sodium
hypochlorite. Cudi cung, rira lai mau 3 lan bang nudc cit vo trung roi dé
rdo nudc. Cat mau than thanh timg miéng dai 0,8cm, cit mau 14 thanh ting
miéng véi kich thude 5x5mm va dua vao méi trudng nudi cy.

3.3.1.2. Két qua nghién ciru cam #ng tao mé seo

Trong nudi céy In vitro thuc vat, sy hinh thanh mé s¢o 1a mot qua trinh
sinh hoc phic tap, dudi tac dong cia cac chét diéu hoa sinh truéng auxin hoic
cytokinin, cic té bao tai vi tri mod bi ton thuong phan chia hdn don khong
ngung tao thanh khdi té bao phan biét hoa. Qué trinh nay khong chi phu thudc
vao thanh phan va nong do chat kich thich ma con phu thudc nhiéu vao kiéu
gen va trang thai té bao ¢ vi tri 1dy mau. Té bao nio cang tré hoa thi cang dé
bi tac dong, kich thich, qua trinh tao mé seo dién ra nhanh va hiéu qua cao
hon so Véi té bao gia héa. Trong nghién ctu tao mo seo ban dau, dé tai tién
hanh nuéi cay lat cat mong té bao mo cit va chdi mam trén moi truong MS ¢
bd sung 2,4-D véi ndng do khac nhau nham danh gia anh hudng caa cht nay
t6i Sy hinh thanh moé seo. Theo ddi va quan sat thi nghiém nhan thay, qué
trinh cam @ng tao md seo & cdy sam Ngoc Linh dién ra twong dbi nhanh. Sau
hai tuan nudi cdy, bé mit lat cat mong cia miéng mau bat dau se cing va
chuyén sang mau vang nhat. Sang tuan thir 3, toan bo miéng mau phong 1én
tao thanh khdi mé seo Xép, cd mau vang nhat (Hinh 3.10).

Phén tich két qua & bang 3.9 cho thay, chat diéu hoa sinh truong 2,4-D
anh hudng 16 rét téi kha nang cam ung tao thanh moé se0 ¢ cay sam Ngoc
Linh. Trong tat ca cac mdi trudng nghién ctiu, chi c6 moi trudng MS lam
d6i chimg (P/C) khong tao thanh mo seo, cac mdi trudng con lai déu cam
ung hinh thanh mé se¢o véi ty 1€ phu thuoc vao néng do 2,4-D co6 trong

moi truong va loai mo cay.
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Hinh 3.10. Mé seo sam Ngoc Linh tao tir chdi mam trén
méi trueong MS+0,5mg/L 2,4-D
Bang 3.9. Anh hwong cia chit 2,4-D dén sy tao thanh mé seo

6 cay sam Ngoc Linh

TB ty I€ tao thanh
Moi Moi truomng nuoi ) .
] mo seo (%) Pac diem
truong cay -
Cu Choi mam
bC MS 0,0 0,0 Khong c6
MT1 | MS+03mg/L24-D| 625" 71,6°
C6 mau van
MT2 | MS+05mg/L24-D| 60,0° 90,0° e
nhat, Xop
MT3 | MS+1,0mg/L24-D| 70,2 63,4°
LSD0,05 - 2;0 2,0 -
CV (%) = 2’1 1!9 -

Ghi chu: CT (cong thuc); cdc ky tw khdac nhau a,b,c,d. trén cung mot
cét biéu thi su khdc biét ¢é ¥ nghia ¢ mirc a= 0,05 theo phép thir LSD
Multiple Range Test
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Két qua trong nghién ctru nay cho thdy, mé ciy tir chdi mam dé tao
thanh mé seo SO V&i Mau cdy tir ci mic du ¢ ndng d6 2,4-D thap. Ty 1é mo
se0 tao thanh tir mo cu dat cao nhat 1a 70,2% & moi trudng c6 bd sung
1,0mg/L 2,4-D sai khac c¢6 y nghia théng ké & mic 0.05 so véi cac cong thuc
con lai. Trong khi d6 ty 18 tao thanh m6 seo tir chdi mam dat cao nhat 1a 90%
& moi truong chira 0,5 mg/L 2,4-D va 71,6% & moi truong chia 0,3 mg/L
2,4-D sai khac c6 y nghia théng ké & mirc 0.05 d6i voi MT3 va mdi truong
d6i chiing (MS). Piéu nay cho thay té bao & cac mo cang tré héa thi cang dé
cam ¢ng tao thanh mo seo. Tuy nhién, ty & tao thanh md seo tir chéi mam
giam khi néng do 2,4-D tiang dén 1mg/L. Két qua nay tuong tu véi két qua
ciia mot s6 nghién ciru trude d6 ¢ cdy sam Han Qudc P.ginseng (Kwon, J.H.
et al., 2003) [87]; Zhang, J. Y. et al., 2014 [149]). Ty I€ tao thanh mo s¢o dat
cao nhat trén méi truong MS + 0,5mg/L 2,4-D, va ty & ndy bi giam dang ké
khi néng d6 2,4-D ting cao. Khi nong d6 2,4-D trong méi trudng nudi cay 16n
hon 3mg/L, quéa trinh cam @ng tao mo seo s& bi tc ché, dan dén khong tao
thanh mé seo (Kwon, J.H. et al., 2003) [87]. Mot két qua nghién ctru khac ¢
cdy sam Ngoc Linh cho thay ty 1¢ tao thanh mo sco cao nhat dat 40% khi
nong do 2,4-D bang 1mg/L (Nhut D.T.et al., 2012) [109]). Biéu d6 cho thay
rang trong cing mdt lodi, cac mau nghién ctiru khac nhau, vi tri 1ay mau khac
nhau sé c6 kha nang cam tng tao mo se¢o khac nhau.
3.3.1.3. Két qua nghién ciru cam 1ng tao phdi vo tinh

Pé cam ung tao phoi vo tinh, trudce tién can tao md seo co kha nang sinh
phoi. Trong nghién ctru nay, dé tai tién hanh nudi ciy mo seo ban dau trén
mdi trudng MS c6 ham luong duong cao (70g/L) va giam ndng do 2,4-D dén
0,1 mg/L. Két qua sau 7-10 ngay nudi cay ¢ trong téi va 4 tuan & diéu kién
chiéu sang 12-14 gio/ngay thu duoc mé seo c6 kha ning sinh phoi. M6 seo c6

kha nang sinh phoi (KNSP) 1a khi mé gdm nhiéu té bao nho, c6 ciing duong
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kinh (kich thudc), c6 hoat dong bién dudng rit manh mé va cudng do téng

hop axit ribonucleic cao (Hinh 3.11).

Hinh 3.11. M6 seo c6 kha ning sinh phoi sim Ngoc Linh

Két qua trén trai nguoc véi mot s6 nghién ciru khac trén sam Ngoc Linh
cia mot sb tac gia trong nude. Theo bao cdo ciia Dwong Tan Nhut va cs
(2012), moi truong c6 bo sung 2mg/L NAA thich hop cho viéc tao phdi vo tinh
sam Ngoc Linh sau 8 tuan nudi cdy ¢ trong toi (Nhut D.T.et al., 2012) [109].
Mot nghién ctru khic cia Mai Trudng va cs (2013) cho thdy sam Ngoc Linh
ciing tao phoi vo tinh (mo phdi) trong mdi trudng MS bd sung 1,0 mg/L 2,4-D,
Img/L NAA, 0,2mg/L Kinetin va 10% nuoc dira (Mai Truong va cs.,2013)
[41]. Bén canh d6, Zhang et al. (2014) di chi ra rang, chat 2,4-D ¢ ndng do
0,5mg/L rét thich hop trong cam @ng tao phdi ¢ cdy sam P. notoginseng va sam
P. ginseng (Zhang, J. Y. et al., 2014) [149]. Piéu nay cho thiy su khac biét vé
loai cling 1a mot nguyén nhan dan dén kha nang cam tng tao phoi vo tinh khac
nhau. Két qua nghién ctru trén mau sam Ngoc Linh ¢ bang 3.10 cho thay, phoi
vo tinh duoc hinh thanh & cac mdi truong c6 bd sung dong thoi 0,5 mg/L NAA
va TDZ; hoac 1,0 mg/L 2,4-D va 1,0 mg/L NAA; hoac 1,0 mg/L 2,4-D, 1,0
mg/L NAA va TDZ. Tuy nhién, thoi gian va ty 1€ phoi vo tinh dugc tao thanh

lai khac biét gitra cac m6i truong nuodi cay.
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Béang 3.10. Anh hwéng cia 2,4-D, NAA va TDZ dén su tao thanh phdi vo

tinh tir mo seo c6 kha ning sinh phoi sim Ngoc Linh

D7 Ty lé phdivd | TB so phoi vo
CT Té hop tinh dwoc tao tinh/mo seo
mg/L
thanh (%0)

CTl1 |0,5mg/L 2,4-D 0 0
CT2 |0,5mg/L NAA 0 0

1,0 mg/L 2,4-D + b
CT3 | 1o mg/L NAA 0 35,0 12,2¢
CT4 |05mg/L 2,4-D 0,1 0 0
CT5 |0,5mg/L NAA 0,1 45,0° 12,6°

1,0 mg/L 2,4-D + d d
CT6 | g mg/L NAA 0,1 55,0 13,6
CT7 |0,5mg/L 2,4-D 0,3 0 0
CT8 | 0,5mg/L NAA 0,3 74.,6° 18,5'

1,0 mg/L 2,4-D + e ]
CT9 | 1o mg/L NAA 0,3 79,0 17,5
CT10 |0,5mg/L 2,4-D 0,5 0 0
CT11 |0,5mg/L NAA 0,5 50,0% 16,3¢

1,0 mg/L 2,4-D + ¢ g
CT12 |1 mg/L NAA 0,5 89,0 20,1
CT13 |0,5mg/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 + ¢ a
CT15 |1 ma/L NAA 1,0 45,0 10,7

L.SD0.05 8,7 0,5
CV (%) 3,3 2,0

Ghi chii: cdc ky tw khdc nhau a,b,c,d,e.f,g.h trén ciing mét cét biéu thj
Su khac biét co y nghia ¢ mirc o= 0,05 theo phép thir LSD Multiple Range
Test
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Dbi voi moi trudng nudi cdy chi bd sung 1 mg/L 2,4-D va 1,0 mg/L
NAA thi qua trinh phat sinh phoi dién ra twong d6i cham (12 tuan) voéi ty 18
phéi vo tinh duogc tao thanh dat thap nhat 1a CT3 (35,0%) va so luong phoi
trung binh trén mot mau cdy dat 12,2 phdi/mau. Trong khi d6, & méi trudng
c¢6 bo sung TDZ qué trinh phét sinh phoi dién ra sém hon (8 tuan) va ty Ié tao
thanh phoi ciing nhu sé lwong phdi trén mot mau cdy déu cao hon. Moi
truong duoc bd sung 1,0 mg/L 2,4-D +1,0 mg/L NAA va 0,5 mg/L TDZ cé ty
I& phat sinh phoi va sb luong phdi vo tinh trung binh/ mau cdy dat cao nhét 1a
CT12 lan luot 1a 89,0% va 20,1 phoi/mau, khac biét co6 ¥ nghia thong ké &
muc 0.05 ddi véi tat ca cac moi trudng nudi cdy con lai (Hinh 3.12).

Sau khi hinh thanh, phéi vo tinh so cap phét trién thanh phoi tht cap va
dugc nhan vai 6 luong 16n trén moi truong MS c6 bo sung 1 mg/L NAA va
0,5 mg/L BA.

Hinh 3.12. Phoi vo tinh sam Ngoc Linh tao tir mo seo c6 kha néang sinh phoi
3.3.2. Két qud nghién ciru méi trwong nhan phéi va tao cii cdy nudi cdy mé
sam Ngoc Linh

Trén mdi trudng cam Gng, phdi vo tinh phat trién cham, d6i khi ngimg
sinh trudng hodc bat dau qua trinh hinh thanh phoi thtr cap. Tat ca diéu d6 dan
t6i kich thudc phoi nho, phdi trudng thanh khong thé nay mam thanh cdy con
c6 day du chdi va ré ct. Cytokinin 1a mot nhom hop chat kich thich sy tai sinh

choi 6 cac doan cat, mo seo trong nudi cay in vitro. Trong nhom chat diéu hoa
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sinh truong Cytokinin, BA dugc sir dung rong rii trén cac ddi twong khac
nhau dya vao tac dong rd rét ctia nd 1én su hinh thanh chdi bat dinh.

Pé tai tién hanh nghién ciru anh hudng riéng 1é caa BA 1én su tai sinh
chdi tir phoi trén mau sim Ngoc Linh dugc vao miu tir mo chdi. Két qua
nghién ctru sau 6 tudn nudi cdy cho thdy méi truong dinh dudng MS c6 bd
sung 1,0 mg/l BA 1a méi trudng tdi uu cho qua trinh tai sinh chdi tir phoi &
mau sam Ngoc Linh.

Trong khi cytokinin kich thich su tong hop diép luc t6 trong mé seo va
huyén phui té bao thi auxin lai 1a yéu t6 ngan can. Khi so sanh IAA va NAA thi
hai loai ndy it c6 tac dung ngin can sy tong hop diép luc t6 hon 14 2.4 D. Auxin
thuong duoc bd sung vao moi trudng nudi cay dé kich thich tao mé seo. Ngoai
ra Auxin con phan tach cac té bao trong huyén phu té bao va 1am cho cac té bao
két dinh lai voi nhau. Nong do trong méi truong cao s& ngin can sy phat sinh
hinh thai nhung lai cam mg su phat sinh phoi vo tinh tir cac té bao c6 kha ning
sinh phoi. Auxin va cytokinin, dac biét 1a ty 1€ gitta ching dong vai tro can
thiét cho viéc tai sinh chdi. Cytokinin thuong thiic day hoat dong hinh thanh
choi va qua trinh ndy thuong gia ting boi nong do auxin thap.

Pé tai nghién ctru anh hudéng cua BA va NAA dén kha ning tai sinh
chdi tir phoi. Trong thi nghiém nay, khi két hop gitta auxin va cytokinin
nhan thay c6 su khac biét dang ké trong cac to hop BA va NAA khac nhau.
Két qua danh gia anh huong cua BA va NAA trong méi trudng MS 1én kha
ning tai sinh choi tir phoi mau sam Ngoc Linh cho thay, ty 1¢ 2:1 giita BA
va NAA v6i nong do 1mg/l: 0,5 mg/l cho két qua tét nhét 1én kha nang tai
sinh chdi tir phoi.

Mot trong nhitng thanh phan quan trong khong thé thiéu duoc trong nudi
cay mé thuc vat, ngoai cac chit diéu tiét sinh truong thi ndng do dudng c6 anh

hudng kha dang ké vé sb luong va khédi luong chéi. Két qua cho thdy, moi
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truong dinh dudng MS ¢6 bd sung 30g/l duong tdi wu cho kha ning tai sinh
chéi tir phoi & mau sam Ngoc Linh.

Pé ti wu su phat trién ciia phoi thanh cdy con hoan chinh, thi nghiém
tién hanh nghién ctru anh hudng cua chit GA;, NAA, va BA dén kha ning
nay mam cia phoi thanh cdy con in vitro véi cit micro (cti mini). Panh gia ty
1¢ ndy mam va phat trién ctia phoi thanh ciy con sau 6 tuan nudi cdy, két qua
dugc trinh bay & bang 3.11.

Phan tich két qua & bang 3.11 cho thdy, tit ci moi trudng nudi cdy co bd
sung chét diéu tiét sinh truéng GAz, NAA va BA déu cho ty 1¢ phoi ndy mam cao
hon so véi MT1-DC (khéng c6 chét diéu tiét sinh trudng). Tuy nhién, dic diém
phat trién ctia cac ciy con in Vitro ¢ cac méi trudng nay lai tiy thudc vao loai va
néng do chat diéu tiét sinh truong sir dung.

Tir bang 3.11 c6 thé thdy rang, tit ca moi truong chita GA; (MT2, MT3,
MT4, va MT5) déu cho phdi ndy mam thanh cdy con véi than 14 phat trién
manh nhung lai khong c6 ct micro. Diéu d6 ching to, ddi véi cay saim Ngoc
Linh chat diéu tiét sinh truéng GA; khi str dung don 1¢ trong mdi trudng nudi
cdy chi co tac dung kich thich sy nay mam cua phdi vo tinh. Két qua nay
tuong tu voi két qua nghién ctru cua tac gia (Zhang, J. Y. et al., 2014) [149]
trén dbi twong sam Han Qudc (P.ginseng). Bén canh d6, & cac cong thirc thi
nghiém con lai (MT6, MT7 va MT8) déu c6 phoi ndy mam thanh ciy con sinh
trudng phat trién tot v6i cii micro dugce tao thanh (Hinh 3.13), dic biét & MT8
(MS + 1,0 mg/L BA va 0,5 mg/L NAA) c6 ty 1é phdi nay mam chuyén thanh
cdy con voi ¢t micro cao nhat dat 70,60%, khac biét co y nghia théng ké &
mirc 0.05 ddi véi cac moi trudng con lai, loai trir MT5 (MS + 5,0 mg/L GA,)
Pay la dic diém rat quan trong quyét dinh su phat trién cua cu in vitro ¢ giai
doan tiép theo ciing nhu ty 1& sdng sot clia cdy in vitro & giai doan vuon wom.

Nhu vay, trong trudng hop nay chat diéu tiét sinh truéng BA va NAA & nong
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d6 nhat dinh co tac dung khong chi kich thich sy ndy mam cua phoi ma con

gitp cdy con phat trién tao ci micro. Trong két qua cua mot s6 nghién ctiu

trude d6 ciing chi ra rang, & ndng do BA thich hop co tac dung tao ¢t micro &
mot s loai khac (Omokolo, N.et al., 2003 [112]; Piao,X.C. et al., 2003 [117];
Poornima,G.N and Ravishankar, R. V, 2007 [118]).

Mot bao céo khac cho rang, BA c6 thé dugc chuyén hoéa d& dang hon cac

chat diéu hoa sinh trudong dugc tong hop béi mé thuc vat va cé kha nang kich

thich san xuat hooc mén ty nhién zeatin trong mo (Zaerr JB. and Mapes MO,

1982) [147].

Bang 3.11. Anh hwéng ciia méi truwong nudi cdy dén sw nay mam cia phoi

thanh cay con in vitro véi ci micro saim Ngoc Linh

Ty 1€ phéi nay
mam thanh cay

Moi Thanh phanmai | -0 B2 12 bic diem cia
trueong tred'ng nuodi cay 6 tudn nubi céy ciy con in vitro
(%)
MT1-BC MS 26,5° Cay phit trién cham,
khong c6 cu micro
MT2 | MS+0,5mg/L GA 31,0° Eggn%hfgotﬁznnﬁ% la,
MT3 | MS+ 1,0 mg/L GAs 38 5° lfggnzhfatotrégnmtiar% 14,
MT4 | MS +3,0 mg/L GA 51,5° Eﬁgn%hfatotrégnmtﬁar% 14,
MT5 | MS +5,0 mg/L GA 69,79 Eggn%hgotﬁznﬁ;% la,
MT6 MS + 1,0 mg/L NAA 60.5' Cay phat trién véi cu

+0,5 mg/L BA

micro
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MS + 1,0 mg/L NAA d Cay phat trién véi cu
MT7 + 1,0 mg/L BA 45,5 micro
MS + 0,5 mg/L NAA g Cay phat trién tét véi
MT8 + 1,0 mg/L BA 706 cu micro
LSDo s 1,14 -
CV (%) 1,3 -

Ghi chu: MT (Méi truong), cac ky tw khdac nhau a,b,c,d,e.f,g trén cung
mét cét biéu thi su khdc biét c6 y nghia ¢ miec a= 0,05 theo phép thw LSD
Multiple Range Test

Hinh 3.13. Sy nady mam cia phéi thanh ciy con véi ci micro

cay sam Ngoc Linh
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Nhu vy, moi truong tdi wu cho sy ndy mam cua phdi vo tinh phat trién
thanh cay con in vitro cé ci micro ¢ cdy sam Ngoc Linh 1a MS + 0,5 mg/L
NAA + 1,0 mg/L BA. Trong qua trinh nay, cac khdi mé phoi ¢ giai doan dau
c6 kha nang phat trién rat nhanh, ddy 13 giai doan dé nhan phéi luong 16n
phuc vu nhén cay giong (Hinh 3.13; Hinh 3.14).

3.3.3. Két qud nghién ciru Ky thudt nhdn va nuéi dwong ci cdy nudi ciy mé
sdam Ngoc Linh

Nhan va nudi dudng ct sam Ngoc Linh trong moéi truong nhan tao MS +
0,5 mg/L NAA + 1,0 mg/L BA + 30g/l sucrose 1a giai doan quan trong quyét
dinh ty 1é sdng cua cay tir phong thi nghiém ra vuon wom. Pic tinh cua loai
nhan sdm néi chung va sam Ngoc Linh ndi riéng 1a cdy rung 14 vao mua dong,
trudc khi cdy rung 1a cdy chuyén héa dinh dudng tir than, 14 xuéng ca. Do
vay, diéu quan trong nhat cta cay mé sam Ngoc Linh khac voi cay trong khac
1a phai c6 ct du Ion dé duy tri va bat chdi vao ddu xuan nam sau. Trong dé tai
nay, viéc nghién ctru moi truong, k¥ thuat lya chon va thoi gian nuoi dudng
tao cdy nudi cay mo dat kich thude cu ludn duoc dit 16n hang dau. Sau khi tao
phoi vO tinh cé thé lua chon duoc cac cady mo bao gém cu micro riéng biét.
Céac cay nay sé& dugc lwa chon va dua vao moi truong nudi dudng dé phat
trién cu ¢ kich thudc dit 16n. Bén canh cac phoi don tinh riéng 1¢, khéi phoi
16n trong qué trinh phat trién s& dinh gan chit vao nhau tao mé 16n sau nay c6
thé hinh thanh cu (Hinh 3.14; hinh 3.15). Cac khéi mé phéi nay duogc lua
chon, cit tia tao cac cdy nudi cdy mod voi than ci twong dbi 16n va cling duoc
chuyén sang moi truong nudi dudng cu dé phat trién thanh cay hoan chinh.
Trong qua trinh nudi dudng tao cay hoan chinh, cic chdi van co thé nay trén
than ci cay nudi cdy mé va cac chdi nay ciling ¢ thé dugc cat riéng dé tao cay

méi. (Hinh 3.15).
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L

Hinh 3.14. Khéi mé phéi vé tinh sim Ngoc Linh

Hinh 3.15. CAy mé sam Ngoc Linh phat trién da chdi trén ca
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Céc cAy phat trién tir khdi phoi 16n c6 kich thudce cu to, sinh trudng va
phat trién nhanh, khoe. Dé dat dugc kich thuéc ca 16n nhu vay, cay sam Ngoc
Linh phat trién tir phoi don 1¢ co thé phai mat tir 1- 2 nam. Trong khi cdy nu6i
cdy md sim Ngoc Linh phét trién tir khéi mod phoi mat khoang 6-8 thang.
Viéc tao va nudi dudng, phat trién cu cdy mod sam Ngoc Linh 1 yéu té mdi,
then chét trong hoan thién k¥ thuat san xuét cdy giéng sam Ngoc Linh nudi
cAy mo.

3.3.4. Két qud nghién ciru tao cdy con hoan chinh mdu gidng sim Ngoc
Linh

Pé dam bao kha ning sdng sot cao khi dua cay sdm in vitro ra vuon wom
tréng thi tao ci micro cho ciy chi 1a mot trong nhimg diéu kién can nhung
chua du. Cay in vitro mudn sdng sét duoc can phai c6 cu va bo ré khoe.
Chinh vi vay, dé tai tién hanh nudi cy ciy c6 cit micro nhan duoc tir phoi nay
mam vao hai mdi trudng MS va SH ¢6 bo sung chat diéu tiét sinh truong
NAA (1,0 mg/L) riéng r& hoac két hop voi BA (0,2-0,5 mg/L) dé danh gia tac
dong cua chung dén kha ning ra ré cia ciy c6 cu sau 90 ngay nudi cdy. Hinh

anh minh hoa cAy sdm Ngoc Linh c6 cti va chwa c6 ré (Hinh 3.16).

Hinh 3.16. Cay sim Ngoc Linh ¢6 cii va chwa c6 ré
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Két qua nghién ctu & bang 3.12 cho thay, loai méi truong dinh dudng va
chat diéu tiét sinh truong s dung cé anh hudng dang ké toi kha nang ra ré
cta cdy in vitro sim Ngoc Linh. Xét vé yéu t6 méi trudng dinh dudng, nhan
thay méi truong SH thé hién vu thé vuot troi vé sb luong ré tao thanh so voi
moi trudng MS (Hinh 3.17). Két qua nay tuong tu véi két qua da cong bb trén
saim M§ va saim Han Qudc cua nhom tac gia Zhang et al. (2014) cho rang ham
lwong mudi NH,NO; c6 trong méi truong MS cao hon 8 1an trong méi truong
SH 1a nguyén nhan han ché sy phat trién caa ré (Zhang,J.Y. et al.,2014 [149]).

Bang 3.12. Anh huéng ciia méi truwong dinh dudng va chat diéu tiét sinh

truéng dén kha ning ra ré cia ciy c6 cii micro cdy sim Ngoc Linh

n. S6 lwong ré
M . < s 0
ol Ndng d¢ chit didu Trung
truong ] trung binh, (cai) .
. tiet sinh troeéng binh
co ban MS SH
MT1 |1,0 mg/L NAA + 0,5 mg/L BA 1,2° 2,6% 1,9
MT2 | 1,0 mg/L NAA + 0,2 mg/L BA 1,6 3,8° 2,7
MT3 | 1,0 mg/L NAA 2,0° 5,5° 3,7
B 1,6 4,0 -
LSD0105 0;2 0;4 -
CV (%) 6,4 4,5 -

Ghi chu: MT (Moi truwong),;cac ky tw khac nhau a,b,c.trén cung mot
cét biéu thi sw khdc biét ¢é ¥ nghia ¢ mirc a= 0,05 theo phép thir LSD
Multiple Range Test
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Hinh 3.17. Cay sam Ngoc Linh in vitro trén hai méi trwong MS va SH

Phan tich anh hudng caa chat diéu tiét sinh truong téi kha ning ra ré cua
cdy in vitro sam Ngoc Linh cho thay rang, khi b sung 1,0 mg/L NAA vao
moi trudng dinh dudng thi cdy c6 s6 luong ré 1a 16n nhat (3,7 ré). Khi b sung
két hop 1,0 mg/L NAA véi BA (0,2-0,5 mg/L) vao mdi trudng thi sb luong ré
tao thanh giam, sb 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 trudng cua cdy nhan thay,
& mdi trudng co bod sung BA thi cdy phat trién tét hon so véi méi truong chi
c6d NAA.

Tong hop cac két qua phan tich cho thiy, moi truong SH c¢o bd sung
1,0 mg/L NAA va 0,2 mg/L BA la toi wu cho su sinh trudng va ra ré cua
cay con Voi cu micro sam Ngoc Linh.

Két qua nghién ctru anh hudng cia ham lwong than hoat tinh téi su sinh
truong va ra ré cla cdy in vitro sam Ngoc Linh sau 90 ngiy nudi ciy cho
thay, than hoat tinh anh huong dang ké t6i su sinh truéng cia cay (Bang 3.14)

O ndng do than hoat tinh thich hop 0,2 g/L trong méi trudng SH + 1,0
mg/L NAA + 0,2 mg/L BA cay sinh truong binh thuong, 14 c6 mau xanh dam,
than cdy cung, ci chic va sb luong trung binh ré nhiéu nhat 1a CT3 (4,5 ré)
sai khac c6 ¥ nghia théng ké & mac 0.05 so Véi cac cong thire con lai (Hinh

3.18). Khi lwong than hoat tinh bd sung vao méi truong tir 0,5-1,0 g/L, quan
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sat thdy cay sinh truong rat cham, vién 14 cay thuong bi héo tao thanh mau
trang khi méi cdy chuyén, s lugng ré tao thanh trung binh sau 8-12 tuan it
(1,2-2,3 &), dac biét 1a & méi truong bd sung 1,0 g/L than hoat tinh con c6
hién tuong cay bj chét.

Ap dung két qua nghién ctu anh huong ctia ham lwong than hoat tinh téi
su sinh trudng va ra ré ctia cAy con c6 cu micro sim Ngoc Linh 1én 3 loai sdm
Vii Diép, Tam that hoang va sdm Lai Chau khang dinh hiéu qua cao ciia moi
truong SH + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L than hoat tinh t4i su ra
ré tao cay con hoan chinh.

Bang 3.13. Anh hwéng ciia ham lweng than hoat tinh dén su sinh truéng va

ra ré caa cdy in vitro sim Ngoc Linh

Ham lugng M&éi trueong | S6 lwon 2
CT than hoat ruong L Tend Pic diém sinh truwéng
tinh, g/L nudi cay re, cai
CT1 1,0 10 | Cay sinh truong rat
cham, trang vién la
CT?2 0,5 SH+1,0 2.3 C?y Sll’%}‘ﬂl tI'l,l:O’ng cham,
mg/L NAA trang vién la
+ 0,2 mg/L .
BA g Cay sinh trudng binh
CT3 0,2 45° | thuong, 14 xanh dam,
cung cay
CT4 0,0 3.8° Cay sinh trudng tot, 14
xanh non
LSDg 05 - 0,2 -
CV (%) - 3,3 -

Ghi chu: CT (Cong thuc);cac ky tw khac nhau a,b,c,d trén cung mot
cét biéu thi su khdc biét ¢é ¥ nghia ¢ mirc a= 0,05 theo phép thir LSD
Multiple Range Test
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Hinh 3.18. CAy sam Ngoc Linh in vitro hoan chinh véi ré, ci micro, than
14 trén méi truwomg dinh dwéng tdi wu

Cay in vitro trén méi truong t6i vu SH + 1,0 mg/L NAA + 0,2 mg/L BA
+0,2 g/L than hoat tinh tiép tuc dugc cdy chuyén sang moi truong méi dé tao
diéu kién cho cdy phat trién hoan thién hon vé cau trac va c6 kha ning séng
sot ngoai vuon wom. Trong thi nghiém nay, dé tai tién hanh nghién ctru anh
hudéng ctua ham luong dinh dudng co ban trong méi trudng SH dén su sinh
truong cla cdy in vitro saim Ngoc Linh trudc khi dua ra vuon vom. Két qua
theo doi, danh gia dic diém sinh truong phat trién cia cdy sau 90 ngay nudi
cdy dugc trinh bay trong bang 3.14 cho thiy, trong cing mot diéu kién nudi
cdy, chi khac ham lwong dinh dudng co ban (SH, SH1/2, SH1/3) dd c6 su
khac nhau vé su sinh truéng va phat trién cua cdy sam Ngoc Linh in vitro.
Khi ham luong dinh dudng co ban trong mdi truong nudi ciy giam mot nira
két qua ghi nhan c6 su tang vé sb luong ré/cay. Tuy nhién, trong mdi truong
nudi cdy giam con 1/3 ham luong dinh dudng co ban (méi truong SH co
thanh phan da luong va vi lugng giam 1/3) ghi nhan s6 lugng ré twong duong

trong moi truong c6 diy du ham luong dinh dudng. Trong nghién ciru nay,
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két qua cho thiy, méi trudng MT2 cho sé luong ré cay nhiéu nhat 1a MT2 (5,1
ré/cay) sai khac c6 ¥ nghia théng ké & mic 0.05 so voi cac cong thirc con lai.
Bang 3.14. Anh huéng ciia ham lwong dinh dudmg co ban dén sinh truéng

cua cay sam Ngoc Linh

. ~ . | Chiéucao ]
Mobi S0 ré/cay . Pic diém
Maéi trwong Cay
truong (ré) sinh trudéng
(cm)
SH Nhanh, khoe,
MT1 | + 30g/l L0 4.4 6,5" khong sinh phoi
+ ’ 9 A
mg/L
SH1/2 NAA + Nhanh, khoe,
MT2 | +30g/1 | 0.2 mg/L 5,1° 6,8" khong sinh phoi
sucrose | BA+0,2 soma & goc
g/L than )
SH1/3 Cham, yéu,
hoat tinh
MT3 | +30g/I 4,5° 5,2° khong sinh phoi
sucrose soma & goc
LSD g5 0,28 0,45 -
CV (%) 2,5 3,2 -

Ghi chu: MT(moi truwong),cdc ky tw khac nhau a,b,C trén cung mot cot
biéu thi su khdc biét c¢é y nghia ¢ mitc a= 0,05 theo phép thir LSD Multiple
Range Test

Phén tich vé chiéu cao va dic diém sinh truong cua cay két qua nhan
thay, khi ham luong dinh dudng co ban thap nhat (SH1/3) cdy sinh trudng

phat trién cham va co chiéu cao do dugc sau 90 ngay nudi cdy dat 5,2 cm.
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Pang chil ¥ nhét 1a & cong thie MT2 (SH1/2) ¢6 cay sinh truong khoe, cing

cap, khong tao phoi thir cip & ré va cé chiéu cao cay dat 6,8cm, sai khac co ¥

nghia théng ké & mirc 0.05 so véi cong thac MT3 (Hinh 3.19).

- B e il

Hinh 3.19. Cay sam Ngoc Linh in vitro ¢ cong thirc SH1/2
3.3.5. Két qud khdo sdt khd nang thich tng ciia cdy giong sam Ngoc Linh
IN Vitro trong vwon wom co gian mdi che
3.3.5.1. Nghién citu dnh hwong Ciia gid thé dén khd néng thich vng cia cdy
gidng sam Ngoc Linh invitro trong vieon won cé gian mdi che.

Cay con in vitro 1a cay dugc nudi cdy va nhan giéng hoan toan trong moi
truong nhan tao duoc diéu chinh diéu kién séng téi wu nhat cho cay sinh
treong phat trién. Nén trudc khi duge dua ra ngoai tu nhién, dé tai tién hanh
thém giai doan huan luyén cay dé nang cao kha ning song sot cua ciy trong
moi trudng tu nhién bang cach st dung mot sé gia thé thich hop trong cay
trong vuon wom trong thoi gian 60 ngay. Khao sat tién hanh trén 4 cong thac
gi4 thé khac nhau va thu dugc két qua nhu bang 3.15, hinh 3.20.

Két qua khao sat sau 60 ngay tién hanh thi nghiém cho thay, cay con phat
trién chiéu cao twong ddi dong déu & cac cong thirc thi nghiém. Tuy nhién, kha
nang sdng sot clia cdy con trong cac cong thirc co sy khac biét rd rét. Cay con
¢6 ti 1é séng cao nhét & cong thirc CT3 (hdn hop dat mun nui, khoang vermiculite

va da perlite theo ti 18 2:3:1), cay song sot dat 86,67% cao hon két qua nghién
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ctu trude d6 dd cong bd vé danh gia kha ning thich nghi cia cdy sim Ngoc
Linh ¢6 ngudn goc nudi cay invitro ¢ cac diéu kién nudi trong khac nhau, trong
d6 c6 diéu kién nha méi che tai khu vuc hd Tuyén Lam, thanh phd Da Lat, tinh
Lam Pong cho ty 1¢ séng sot 1a 61% (Phan Cong Du va cs, 2019) [5]. Ngoai ra,
két qua khao sét ty 1& séng sot va sinh truong cia cdy sam Ngoc Linh invitro
tai tai khu vuc Cong Troi, Vuon qudc gia Bidoup Nui Ba Lam Déng chi dat
70% sau 6 thang trong (Vii Thu Hién, 2018) [9]. Ty 1& song sot trén (CT3) sai
khac c6 ¥ nghia théng ké & mirc 0.05 ddi véi cac cong thirc con lai (CT1, CT2

va CT4). Trong khi do, ty 18 cay séng sét & CT1 (gia thé 100% dat mun nii) co
ti 1& song thap nhat, chi dat 68,89% sau 60 ngay.

[
\

A

PN

Hinh 3.20. CAy giong sim Ngoc Linh in vitro trong thi nghiém

Chiéu cao trung binh cac cay ban dau dao dong tir 5,0 - 5,2 cm (cay dong
déu). Chiéu cao trung binh sau 60 ngay theo ddi dao dong tir 5,4 - 5,8 cm, ting
trudng dat tir 0,3- 0,6 cm. Cu thé ¢ cong thirc CT3 chiéu cao sau theo ddi dat cao
nhét 1a 5,8cm, chiéu cao thap nhat 1a CT4 (dat 5,4 cm). CT1 va CT2 c6 chiéu
cao trung binh sau theo doi nhu nhau 13 5,6 cm. O cong thirc CT2 va CT3 ting
truong chiéu cao trung binh cdy cao nhat, déu dat 0,6 cm, sai khac c6 y nghia
thdng ké & muc 0.05 dbi véi cong thire CT1 va CT4. Ngoai ra, con nghién ciru
dic diém hinh thai cta cay, & cong thirc CT1 va CT2 cdy c6 dic diém cay yéu,
¢6 hién tuong héo than va chét dan. O cong thirc CT4, cdy tuy phat trién binh
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thuong nhung van c6 hién tuong héo rii. Cudi ciing & cong thitc CT3 cay phat

trién khoe manh, 14 xanh t6t, phat trién binh thudng va bam vao gia thé.

Nhu vay, gia thé phu hop véi cdy con sim Ngoc Linh khi dua ra vuon

wom 1a CT3 (hdn hop dat mun nui, khoang vermiculite va da perlite theo ti 16

2 :3:1). Cay con c6 ty 18 sdng cao, cdy khoe va sinh truang tét.

Béang 3.15. Anh hwéng cia gia thé dén kha ning thich ing ciy gidng sim

Ngoc Linh in vitro trong diéu ki¢n vron wom cé gian mai che

Chiéu | Chiéu Tang
Tyl¢ | caoTB | cao TB | trwéng
Cong ) N 2
thi song s6t | ban sau 60 chieu | Dac diém sinh truwéng
1 (o 3
(%) dau ngay cao TB
(cm) (cm) (cm)
Cay yéu, co hién tuong
CT1 68,89° 5,2 5,6 0,40° Y .
héo than va chét dan.
Cay yéu, c6 hién tuong
CT2 72,22° 5,0 5,6 0,6° ,
héo than va chét
Cay khoe, 14 phat trién
CT3 86,67° 5,2 5,8 0,6° . o
déu va bam vao gia theé
b Cay binh thuong, co
CT4 78,89 51 54 0,3° _
hién tuong héo ra
LSDges | 5,08 - - 0,06 -
CV% 3,3 - - 4,5 -

Ghi chii: CT1 (100% dat mim nmii); CT2 (hon hop dat min niii va perlite
theo ti 1¢ 1:3); CT3 (hén hop ddt min niii, khodng vermiculite va da perlite

theo t7 1¢ 2:3:1); CT4 (hon hop gom ddt miin niii, phén hitu co va bin réu (peat

2

moss) tron theo ti 1é 2:1:1; cdc ky tw khdc nhau a,b,C trén ciing mét cét biéu th;

Su khdc biét co y nghia o mure o= 0,05 theo phép thir LSD Multiple Range Test
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3.3.5.2. Nghién ciru danh hwong cua tudi cdy den kha nang thich ing ciia cdy

gidng sdm Ngoc Linh in vitro trong vieom wom c6 gian mdi che

Sau khi nghién ctiu chon duoc gia thé thich hop cho cay sam Ngoc Linh

sinh truong va phat trién tét trong vudn wom. Cac cdy sam véi do tudi tir 1- 2

nam tudi, sinh truong tét duoc trong trén ciing mot loai gia thé (hdn hop dat min

nui, khoang vermiculite va d4 perlite theo ti 1¢ 2:3:1) dé danh gia d6 tudi phu hop

dua cdy ra vuon wom. Két qua nghién ctru dugc thé hién ¢ bang 3.16, hinh 3.21

Bang 3.16. Anh huéng cia tudi cay dén kha ning thich #ng cia cay gidng in

vitro trong vueon wom co6 gian mai che

Chiéu Chiéu
Kha Tang
cao cdy | cao cay .
Cong nang truéng Pac diem sinh
, TBban | TBsau .
thiwc | song sét . chieu cao truedéng
dau 60 ngay
(%) TB (cm)
(cm) (cm)

Cay phat trién

CT1 62,66° 4,6 4,9 0,3° cham, 1a xanh
nhat, vién 14 héo
Cay on dinh, 14 phat

CT2 68,68" 5,0 55 0,5° y o P
tricn déu, xanh

b Cay khoe, 1a phat

CT3 71,73 5,3 59 0,6° L

trién déu xanh
LSDg o5 6,6 - - 0,08 -
CV% 3,9 - - 3,9 -

Ghi chii: CT1(Cdy gidng invitro 1 nam tuéi); CT2 (Cdy giong invitrol,5

nam tud); CT3 (Cdy giong invitro 2 nam tudi); cdc ky tw khac nhau a,b,c

trén ciing mét ¢t biéu thj sw khdc biét c6 y nghia & mitc a= 0,05 theo phép
thzr LSD Multiple Range Test
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Két qua khao sat sau 60 ngdy tién hanh thi nghiém cho thiy, kha ning
soéng sot ciia cac cong thire déu dat trén 62 %, trong d6 cong thirc CT1 cho két
qua thap nhat 1a 62,66% va CT3 cao nhat dat 71,73%, sai khac c6 y nghia
théng ké & mirc 0.05 d6i véi CT1.

Panh gia chi tiéu chiéu cao cy, chiéu cao trung binh ban dau & cac cay
c¢6 d6 tudi khac nhau ¢ su khac nhau, ting dan tir cong thirc CT1(cay 1 nim
tudi) dén cong thirc CT3 (cdy 2 nam tudi), dao dong tir 4,6 - 5,3 cm. Cu thé ¢
cong thire CT3 (cAy 2 nim tudi) cd chiéu cao trung binh dat cao nhat 13
5,3cm, thap nhét 13 cong thirc CT1 (cdy 1 ndm tudi) co chiéu cao trung binh
chi dat 4,6 cm va cong thuc CT2 (cdy 1,5 nam tudi) dat 5,0 cm. Chiéu cao
trung binh cdy sau 60 ngay theo doi di co su bién dong khac nhau dao dong
tir 4,9- 5,9 cm, ting trudng chiéu cao trung binh tir 0,3 - 0,6 cm, diéu nay
chung to cay sam in vitro ¢ cac do tudi khac nhau thi kha nang sinh truéng
phat trién chiéu cao trong vuon wom ciing khac nhau. Cu thé, cong thic CT3
¢ sy ting truéng chiéu cao trung binh cao nhat, dat 0,6 cm, sai khac co y
nghia thong ké & mic 0.05 ddi véi CT1 va CT2.

Ngoai ra, két qua quan sat va danh gia dic diém hinh thai cua cay trong
cac cong thirc thi nghiém cho thay, céng thic CT1 (cdy 1 nam tudi) cdy phat
trién cham, 14 xanh nhat va vién 1a héo. O cong thic CT2 (cay 1,5 nam tudi)
cdy di co sy sinh trudng va phat trién on dinh 14, than phat trién déu xanh tot.
Cong thirc CT3 cdy phat trién khoe manh, 14 déu phat trién xanh tét.

Tong hop két qua thi nghiém nghién ctu anh huong caa tudi cay dén kha
nang thich Gng cua cay giéng in vitro trong vuon wom cé gian mai che cho
thay, do tudi thich hop dua cay gidng ra vuon wom dam bao ciy sinh truong

va phat trién tot 1a cay tir 1,5 tuoi tré 1én.



Hinh 3.21. Cay giéng sam Ngoc Linh in vitro tai HTX dwoc liéu
Tu Mo Rong

Két luan: Dé tai da cai tién va hoan thién cc bién phap k¥ thuat trong
qua trinh san xuét cy giéng sdm Ngoc Linh bing cong nghé nudi cay mo té
bao cu thé:

Bude 1: Xt Iy miu: md cu cia sam Ngoc Linh, xtr 1y dung dich
streptomycin 500mg/L trong 20 phat. Chdi mam, xt 1y mau bang dung dich
ethanol 70% trong 5 phut. Mo than va 1a, xir Iy mau bang dung dich 0,7%
thiophanate methyl trong 40 phut.

Buéc 2: Tao mo seo tir mau mo sam Ngoc Linh. Moi trudng tao mo seo
1a MS b6 sung 1,0 mg/L 2,4-D; Mbi truong nhanh mé seo: MS + 70g/l sucrose
+0,1 mg/L 2,4D.

Buéc 3: Tao phoi: Mdi trudng tot nhat dé tao phoi vo tinh saim Ngoc
Linh: MS + 1,0mg/l 2,4-D + 1mg/l NAA + 0,5mg/L TDZ + 30g/l sucrose va
79/l agar.
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Buwéc 4: Nhan phdi va tao ciy con: Méi trudng toi wu cho kha ning tai
sinh chdi tir phoi & miu sam Ngoc Linh: MS + 0,5 mg/L NAA + 1,0 mg/l BA
+ 309/l va 7g/l agar. Méi truong t6i wu hinh thanh cay con c6 ¢t micro: MS +
1,0 mg/L BA + 0,5 mg/L NAA+ 309/l va 7g/l agar.

Buéc 5: Tao ré va hoan thién cay con: Mai trudng tdi wu cho sy 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.

Buéc 6: Ra vuon wom: Mbi truong tdi wu cho su sinh truéng cua ciy
sam In vitro trudc 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 giong sam Ngoc Linh in vitro cho ty 1& song cao, cay khoe va sinh
truong tot & gia thé gdm hdn hop dat mun nai, khoang vermiculite va dé
perlite theo ti 1€ 2 :3 :1 khi dua ra vuon vwom.

- D6 tudi thich hop dua cy gidng in vitro ra vuon uom dam bao cdy sinh
truong tot 1a cay tir 1,5 tudi tro 1én.

3.4. Nghién ciru hoan thién bién phap ky thuat san xuit cay giong hiru
tinh tir hat sam Ngoc Linh

Qua thyc té san xuat, phuong phap nhéan gidéng tir hat duoc st dung phé
bién hon do d& dang thuc hién, cdy con co sic s6ng khoe hon so véi cac
phuong phap khac. Tuy nhién, phuong phéap gieo hat ctia cac doanh nghiép va
déng bao hién nay la hat chin sau thu hoach sé duoc tréng truc tiép trén luéng
hoic trén khay nhwa. Hat moc mam cham do tinh trang nga nghi cua hat kéo
dai gay trd ngai cho viéc nhan giéng. Hat moC mam phu thudc vao thoi tiét
khi hau hang nam ciing nhu mu ¢ do cham soc, do vay ty 1é ndy mam thudng
thap va khong 6n dinh, anh huéng dén ty 1& cay gibng xuat vuon. Do do, dé
nang cao cong suat, chat lugng trong viéc san xuat cay gidng tir hat saim Ngoc

Linh, yéu t6 khoa hoc cong nghé dugc xem 14 vu tién hang dau. Dé ting ty 18
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nay mam cua hat, ting kha ning song sot, cdy giéng sim sinh trudng va phat
trién tot, mot s6 ky thuat mai dugc ap dung trong viéc san xuat cay giéng ciy
sam Ngoc Linh tir hat nhu: phuong phép bao quan hat, tao ndy mam trong
diéu kién nhan tao, hat ndy mam s& duoc gieo trén gia thé phu hop cho sinh
treong va phat trién cta cdy giong, ap dung mot s6 bién phap chinh tréng sam
Ngoc Linh gieo dudi gian mai che..... Hat dat ty 1& nay mam cao, dong déu,
cdy giéng cho ty 18 sdng sét cao, sinh trudng va phat trién tot, tang hiéu qua
trong san xuat ciy gidéng sim Ngoc Linh va tiét kiém duogc chi phi.
3.4.1. Két qud nghién ciru phwong phdp xir Iy qud giéng/hat, bdo quan hat
va gid thé gieo hat dén ty 1é nay mam, sw sinh truwéng cdy giong sam Ngoc
Linh
3.4.1.1. Két qud nghién ciru ik Iy qudlhat giong saém Ngoc Linh truéc khi gieo
Qua sam Ngoc Linh c6 16p vo thit day 1a ddi twong cho chim va chudt an
hai. Phuong phap thu héi truyén thong 1a thu hai ca qua chin va qua xanh nén
rat kho dé loai sach vo thit ciia qua. Sau khi gieo ngoai vudn wom, cac loai
chim, chudt dn qua sam khién ty 1& hat moc mam thap hon so véi dai sach vo
trudc khi gieo. Tuy nhién, trong qua trinh dii vo, hat c¢6 thé bi dé lai nhiing
vét thuong co gidi, diéu nay ciing lam anh hudng dén ty Ié nay mam cua hat.
Két qua dugc thé hién cu thé ¢ bang 3.17 cho thay: thoi gian tir gieo hat dén
moC mam ngan nhat 1a CT6 1a 93 ngay. Thoi gian moc mam dai nhat 1a CT1
(110 ngay). Ty 18 moc mam cua cac cong thie thi nghiém dao dong tir 53,33-
81,11%. CT2 dat ty lé nay mam thap nhat 1a 53,33%. Chinh vi vay, sau khi
thu hoach, 16p vo thit dugc dai sach, can can than khi cha, sat hat, tranh dé lai

vét thuong trén hat.
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Béang 3.17. Anh hwéng cia bién phap xir Iy hat gidng dén thoi gian mec, ty

I€ moc va hinh thanh ciy con sim Ngoc Linh

o o Ty 1& hinh | Ty 18 cay
Thot gian tir gieo dén | Ty I€ moc ,
Cong thuc . . thanh cay | xuat vuon
MoC Mam (ngay) mam (%)
con (%) (%)
CT 1(P/C) 110 56,67° 43,33 38,22°
CT2 105 53,33° 51,11° 46,213
CT 3 102 65,56" 63,33" 62,08"
CT 4 97 72,22 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
LSDq s - 9.34 10,26 12,28
CV (%) - 28 6,4 6,7

Ghi chu: CT: Qud chua bo Vo thit gieo ngay (b/C); CT2: Quda da bo Vo
thit ldy hat gieo ngay; CT3: Qud chira bé V6 thit diege phoi dm can; CT4: Qud
da bo vo thit, hat duoc phoi am can; CT5, CT6 va CT7: Hat phoi am can duoC
ngdm trong GAg trong vong 45 phiit véi gidi nong do lan luot la 70 ppm, 100
ppm va 150 ppm; cdc ky tw khdc nhau a,b,c,d, trén ciing mét cét biéu thi su
khac biét co y nghia o mirc a= 0,05 theo phép thir LSD Multiple Range Test

Két qua hat sau khi phoi 4m can va sir Iy bang GA; & nong do 100ppm cho
ty 16 nay mam hat cao nhat 1a CT6, dat 81,11% va su khac biét c6 ¥ nghia thdng
ké & mac 0.05 dbi véi cac cong thic CT1,CT2, CT3 va CT7. Cac cong thuc xu

Iy bang GA; véi ndng do cao hon hodc thap hon déu cho ty 1é nay mam giam.
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Ty I€ hinh thanh cay con & cac cong thuc dao dong tur 43,33-77,78%.
Cong thirc c6 ty 1 hinh cdy con cao nhét 1a CT6, dat 77,78% va c6 su khac
biét c6 ¥ nghia & mac 0.05 dbi vai CT1, CT2 va CT3. Ty Ié cAy xuat vuon &
CT6 duy tri & mic 76,20%, cao nhat trong cac cong thic gieo hat theo tiéu
chuan cay xuat vuon cia Cong ty TNHH MTV Lam nghiép Pak T6 va Cong
ty C6 phan sam Ngoc Linh (tudi cay: dat 12 thang tudi; hinh théi cay c6 01 1a
kép, 14 c6 mau xanh dén xanh dam; Chiéu cao than khi sinh trung binh: Tu 10
cm trd 1én; Puong kinh cu tir S mm trd 1én; ¢6 tir 2- 3 ré chinh trd 1én)

Nhu vay, viéc phoi 4m can hat giong va xir Iy bang GAs véi nong d6100
ppm trong vong 45 phut d3 lam ting ty 1é ndy mam cao so véi hat khong duoc
xt 1y (hat gieo ngay), phu hop véi két qua nghién ctu cta tac gia Xiao
(1987) khi hat dugc xtr Iy bang GA; (Xiao, P. et al., 1987) [139].
3.4.1.2. Két qua xdc dinh anh hwong Ciia phirong phdp bao quan hat giong (tue
nhién va nhén tao) dén ty 1é moc mam, ty |é hinh thanh cdy con va ty 1é xuat
vieon cdy giong sam Ngoc Linh

Phéi hat (qua chin do) sam Ngoc Linh sau thu hoach van chua phat trién
hoan toan, kich thuéc trung binh dat 0,81 = 0,08mm (Pinh Xuan Ta va
cs.,2021) [46] néu dem gieo trong & ngoai dét theo phuong phap gieo truyén
thong (gieo hat vao thang 9), do hat c6 thoi gian ngt nghi dai, phoi phat trién
cham, ciing nhu chiu anh hudng cta nhiét do, do am trong thoi gian bao quan
hoic diéu kién gieo hat ngoai dat nén hat gidng nam trong dat va thoi gian tir
90 -120 ngay (tir 3 dén 4 thang). Két qua nay hoan toan phu hop véi két qua
nghién ctu V& nhiét 46 bao quan t6i wu cho hat nhan sam Panax (Lee JC. et
al.,1986 [93]; Lee, JW. et al., 2016 [97]; Won JY. et al., 1988 [138]). Trong
thoi gian hat nam trong dat s& chiu tic dong ciia cac diéu kién ngoai canh
khong thuan loi nén viéc nghién ctru cac phuong phap bao quan hat gibng sim

ngay sau khi thu hoach qua, dai vo sach va dua bao quan dudi l6p cat sach, do
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am (75 - 80%), sau 50 cm hodc trong diéu kién lanh 10°C dé d& tén cong cham
soc va kiém soat dugc nam bénh tir dat va hat giéng, co ¥ nghia trong viéc dé
XUt mot quy trinh mai trong bao quan tuoi hat gidng saim Ngoc Linh.

Két qua nghién ctru tai bang 3.18, cho thy: tinh tir sau khi hat d3 nga nghi
120 ngay (theo cac phuong phap bao quan khéac nhau) tai 2 cong thirc (CT1 va
CT2) hat gidng sau 60 ngay ngt nghi ngoai méi truong dat da nay mam va co
tong thoi gian tir khi thu hoach dén moc mam 1a 180 ngay, trong khi d6 tai CT3
hat gidng sau 70 ngdy ngt nghi méi ndy mam; CT4 c6 thoi gian ndy mam mudn
nhat sau 75 ngy ngii nghi pht hop véi két qua nghién ciru 1am lanh t6i uu cho
s ndy mam hat nhan sam (P.ginseng) (Kwon,W.S et al., 2001) [86].

Bang 3.18. Ty 1é moc mam, ty I¢ hinh thanh ciy con va ty 1 xuat vuon doi

V6i cac phwong phap bio hat giong khac nhau

Thoigian | Thoi | Thei gian Tyl | TVIE | Ty

thu gian | tir khi thu hinh | céy

Cong ba £ mec . £
] qua (hat) a0 | hoach den R thanh | xuat

thic ) , N mam A .
giéng quan | mec mam cay con | vuon
. 0

(ngay/thang) | (ngay) | (ngay) (%) (%) | (%)
CT1(B/C)| 5/9/2018 0 180 5745 | 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 7134 | 67,23 | 63,67

Ghi chu: CTI: da tach vo thit duoc u trong dat rung ty nhién (B/C);
CT2: dd tach vé thit) dwoc i trong cdt sudi (do am 75 - 80%); CT3: da tich
V6 thit dwoc 1 trong gia thé 50% dat rimg: 50% cat (d¢ am 75 - 80%); CT4:
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da tach vo thit) dwoc i trong cdt (d6 am 75 - 80%), ddt trong diéu kién nhén
tao 10°C trong 120 ngdy

O cac cong CT2, CT4 déu cho ty 1é moc mam va hinh thanh cy con cao,
dic biét ¢ CT2 U trong cat sudi, ty 16 moc mam dat 76,53% va c6 ty 1& hinh
thanh cdy con dat duoc 71,22% va cho két qua thap hon so véi ty & hinh
thanh cay con khi hat gidng xir Iy bang GAs va phan tang & nhiét do 15-20 °C,
d6 am 60-70% trong 50 ngay 1a > 90 % (Pinh Xuan Tu va cs., 2021) [46]. Ty
I& cay xuat vuon & cong thirc ndy duy tri & mac 68,56%, cao nhat trong céac
phuong phap bao quan. Nhu vay, viéc bao quan hat trong cat am la mot
phuong phap co6 hiéu qua rd rét trong viéc san xuat cay giong sam Ngoc Linh.
3.4.1.3. Két qud nghién ciru dnh hwong Cua gid thé gieo hat dén khd nang
MoC Mdm, sinh treong Ciia cdy giong saém Ngoc Linh

Gieo hat da nut nanh (tao ndy mam trong diéu kién nhan tao) trén thanh
phan cac gia thé khac nhau véi céc tinh chat 1y, héa khac nhau, d6 toi xp va
dinh dudng khac nhau s€ anh huong 16n dén thoi gian moc mam, ty 1€ moc
mam va ty 1é hinh thanh cdy giéng sdm Ngoc Linh. Két qua dugc thé hién ¢
bang 3.19.

Két qua nghién ctru cho thdy: Ty Ié moc mam ciing nhu hinh thanh cay
con & cac cong CT3, CT4 déu cho ty 16 moc mam va hinh thanh cay con cao
nhat, dac biét & CT4 (gia thé 50% mun nui + 50% dét rimg), ty 16 moc mam
dat 85,56% va co su khac biét y nghia & muc 0.05 ddi voi CT1(D/C), CT2 va
CT5 va cé ty I€ hinh thanh cay con dat dugc 78,89% va khac biét c6 y nghia
théng ké ¢ mic 0.05 ddi véi cac cong thire con lai. Nhu vay, viéc gieo hat da
nit nanh gieo trén gia thé 50% mun nai + 50% dat rimg da 1am ting ty 18 nay

mam ciing nhu ty 1 hinh thanh cay con so v&i hat chua xur 1y.
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Bang 3.19. Kha ning moc mam va ty |¢ hinh thanh ciy con giéng sim Ngoc

Linh trén céc loai gia thé khac nhau

Céng thic Ty ¢ mec T4 I¢ hinh thanh
mam (%) ciy con(%6)
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 62,20
LSDO,05 8,72 0.76
CV (%) 6.3 5.0

Ghi chii: CTI: gieo hat trong ddt rimg ti nhién; CT2: gieo hat trong gid
thé mim (100% muim niii); CT3: gieo hat trong gid thé phdn hitu co it hoai muc
(100% phén hitu co); CT4: gieo hat trong gid thé 50% mim nii + 50% dat
rimg; CTS: gieo hat trong gid thé 50% mun niii + 50% phdn hitu co hoai muc;
cac ky tw khdc nhau a,b,c,d, trén cung mét cét biéu thi sw khdc biét ¢ ¥
nghia ¢ muc a= 0,05 theo phép thir LSD Multiple Range Test

Pé danh anh huong cua gia thé gieo hat khac nhau dén kha ning sinh
trudng cia cdy con & giai doan tiép theo. Két qua thé hién ¢ bang 3.20 cho
thay; khi gieo hat da nay ntit nanh trén nén gia thé CT4 (50% mun ndi + 50%
dat rimg) va CT5 (50% mun ndi + 50% phan hitu co hoai muc) céc chi tiéu vé
sinh truong nhu: duong kinh than, sé ré/cay va khdi lugng 100 cay giéng déu
cao hon CT2, CT3 va CT1 (B/C) c6 ¥ nghia théng ké & mic 0.05.

So di CT4, CT5 ¢6 cac chi tiéu sinh trudng cao 1a khi gieo hat trén gia

thé 50% mun ndi + 50% dat rimg va 50% mun nai + 50% phan hitu co hoai
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muc, cdy con sinh trudng tot nhat, pht hop véi yéu cau sinh thai cta cdy sim
Ngoc Linh trong tu nhién do gia thé trén di duoc cung cip day du dinh dudng
tor mun nui va to phan hitu co U hoai tir canh, 14 cay rung dem lai. Mat khac
khi phan tich thanh phan co gidi dat rimg cho thay: ty 1& sét cao trén 50%; ty
1& d4t thit trén 41%, con lai 1a cat dudi 8% nén kha nang gitr am tot, song lai
nghéo dinh dudng (ham luong hiru co nghéo; dam, 14n tong s6 nghéo; 1an dé
tiéu va kali dé tiéu nghéo) do qua trinh rira troi va ré cAy rimg hut dinh dudng,
Bang 3.20. Anh hwéng ciia gia thé gieo hat dén sinh truéng cay gidng

sam Ngoc Linh (sau khi gieo hat 10 thang)

Cong H Dthan| CRL | CDL | Sré/cay | KL 100 cay
thirc (cm) (mm) | (cm) | (cm) (ré) (9)
((éJCl) 10,35° | 1,64° | 152*° | 3,12° | 5,10° 91,28
CT2 10,45* | 1,69 | 1,78° | 3,52™ | 5,80® 93,21°
CT3 10,67* | 1,71® | 1,74 | 336" | 571® 95,45
CT4 10,98 | 1,85° | 2,01° | 3,98° | 6,93 101,32°
CT5 10,78 | 1,78 | 1,96° | 3,67 | 6,11° 99,25°
LSDO,05 0,44 017 | 018 | 0,17 0,79 2,18
CV (%) 2,2 5,2 5,4 2,6 7,2 4,7

Ghi chii: Céng thire (CT); Chiéu cao cdy (H); Puong kinh thin (D
than); CRL (Chiéu réng 1d); CDL (Chiéu dai 1d); So ré (S ré); Khoi lwong
(KL 100 cdy); CTl1: gieo hat trong dat rieng tw nhién; CT2: gieo hat trong
gid thé mun (100% mun nii); CT3: gieo hat trong gid thé phdn hitu co it hoai
muc (100% phén hitu co); CT4: gieo hat trong gid thé 50% mun nii + 50%
ddt riemg; CTS: gieo hat trong gid thé 50% min niii + 50% phan hitu co hoai
muc; cdc ky tw khdc nhau a,b,c,d, trén cing mét cét biéu thi sw khdc biét c6 ¥

nghia o mirc a= 0,05 theo phép thir LSD Multiple Range Test
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Do vay, khi mé rong dién tich ving trong saim Ngoc Linh, thi viéc gieo
hat, trdng cay giéng sim Ngoc Linh trén gia thé mun ndi tu nhién hién nay
cang khan hiém. Do d6, gia thé gieo hat v&i thanh phan gém 50% mun nui +
50% dat rimg va 50% mun nai + 50% phan hitu co vi sinh 1 hoai myc 14, canh
va than cady tham thyc vat nhu 1a mot giai phap hitru hi¢u & nhitng vung sinh
thai c6 lvgng mun nai thap tao ra khéi lugng phan bon 16n tai chd. Ddng thoi
phan hitu co @ hoai muc ¢ cac uu diém nhu khong sir dung hoa chat, nén
khong anh huong dén chat luong cua sim cling nhu mdi trudng sinh thai
(Tran Hitu Khanh Tan va cs., 2020) [32].

Két luan

- Pé tai da hoan thién cac bién phap ky thuat trong san xuat cay giong
sam Ngoc Linh tir hat cy thé:

Budc 1: Qua dii vo: dung tay cha xat cho vo qua bong ra, 14y hat trai déu
trén nong nia, dat trong diéu kién phong rim mat 5 - 7 ngay, phoi 4m can dén
khi vo qua nhin nheo hoic se vo hat (46 4m 20%).

Budc 2: Hat duoc xu Iy ngam trong dung dich GA; 100 ppm trong vong
45 phut c6 kha ning pha ngi nghi va tang ty 1é nay mam.

Budc 3: Hat da duoc xur Iy GAs ¢ thé dem gieo ngay trén vudn vom véi
gia thé 50% mun nai + 50% dat rang tu nhién. Hoic hat dugc u trong cat
sach, d6 4m (75-80%) v&i diéu kién lanh 10°C trong 120 ngay (bao quan diéu
kién nhan tao) dé hat ntt nanh sé& gieo trén ludng khay nhwa kich thude (20
cm x 30 cm x 40cm).

3.5. Két qua nghién ctitu mdt s6 bién phap k¥ thuit chinh trong sim Ngoc
Linh dwéi gian mai che

3.5.1. Két qud dnh hwéng cia khodng cdch trong dén chiéu cao, dwong
kinh than va dwong kinh tan sdm Ngoc Linh

Trong thi nghiém nghién ciru anh hudng ciia khoang cach trong dén sinh
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truong cdy sam dudi dan mai che tai bang 3.21 cho thdy, chiéu cao cdy cua
cac cong thirc nam thir nhat khong c6 sy khac biét dang ké. Nam tha 2 chiéu
cao 16n nhéit 1a CT2 dat 17,67 cm, trong khi dé cong thuc ddi chung chi dat
15,45 ¢cm. Nam tha 3 chiéu cao dao dong tur 27,13 dén 30,45 cm, trong do
CT3 c6 chiéu cao cdy cao nhat (dat 30,45 cm) va khac biét c6 y nghia thong
ké & mutrc 0.05 so v6i cac cong thire con lai.

Pudng kinh than cia cac cong thirc trong nim dau tién déu gan bang 1,7
mm, cac ndm sau, su phat trién duong kinh than ting khong dang ké, do cay
sam 14 cdy than thao, duong kinh than khi ting 1én dén mot muc nao do thi
dimg lai va it c6 sy thay doi 16n. Nam tht 3 sau trong duong kinh than cia cac
cong thirc dao dong tir 2,54-2,74 mm va khéc biét khong co ¥ nghia thong ké.

Duong kinh tan cua cdy sdm Ngoc Linh phu thudc vao kich thudce 14. Do
d6 kich thudc 14 ting dan theo sd nim sau trong nén duong kinh tan cua céc
cong thirc ciing ting dan. Nam thtr nhat duong kinh tan giita cac cong thirc thi
nghiém khong c6 sy sai khac. Nam thi 2, CT3 ¢6 dudng kinh tan 10n nhét dat
21,97 cm va khac biét c6 ¥ nghia théng ké ¢ mirc 0.05 so voi cic cong thirc
con lai. Nam thtr 3, duong kinh tan gitra cac cong thirc dao dong tur 24,02-
31,76 cm, trong d6 CT3 c6 duong kinh tan 16n nhat (dat 31,76 cm) khac bié¢t
c6 y nghia thong ké ¢ murc 0.05 d6i voi CT1, CT2 va CT4.

Nhu vay, khoang cach trong khic nhau da anh huong téi sy sinh truong
cua cay sam Ngoc Linh. Khoang cach thua (25 x 30 cm: mat do 130.000
ciy/ha; 30 x30 cm: mat d6 110.000 cay/ha), cdy c6 diéu kién phat trién duong
kinh t4an manh. Dbi chimg (CT1), khoang cach hep (20 x 20 cm; mat do:
250.000 cay/ha) cdy canh tranh vé dinh dudng va anh sang 1én duong kinh tan
thap nhat.
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Bang 3.21. Anh hwéng cia khoang cach trong dén chiéu cao,

dwong kinh va dwong kinh tan sim Ngoc Linh

(H) D than D tan

Cong (cm) (mm) (cm)

thirc

N1 N2 N3 N1 N2 N3 N1 N2 N3

CT1(d/c) | 10,25 | 15,45% | 27,13% | 1,77% | 2,25% | 2,56° | 8,91% | 18,05 | 24,02°

CT2 |10,23%|17,67°|28,15% | 1,76% | 2,29° | 2,65 | 9,02% | 19,87° | 27,71°

CT3 |10,20° | 16,13 | 30,45" | 1,70 | 2,48% | 2,74* | 9,06* | 21,97° | 31,76°

CT4 |10,26% | 16,23% | 28,59% | 1,74% | 2,34% | 2,564% | 9,04? | 18,65 | 28,02°

LSDoes | 0,80 | 103 | 191 | 0,14 | 0,30 | 0,22 | 0,88 | 1,58 2,83

CV (%) | 39 3,2 3,4 40 | 65 | 43 | 49 4,0 51

Ghi chu: CT1: 20 x 20 cm (B/C); CT2: 20 x 30 cm; CT3: 25 x 30 cm; CT4:
30x30cm; CT - Cong thurc, H - Chiéu cao cay, D than - Puong kinh than
chinh, D tan- Puong kinh tan; N- nam thiwr, cdac ky tw khac nhau a,b,c, trén
ciing mot cot biéu thi sw khdc biét c6 y nghia & mikc a= 0,05 theo phép thir
LSD Multiple Range Test
3.5.2. Két qud dnh hwéng cia khodng cdch trong dén chiéu dai cii, dwong
kinh cii va ning sudt cd thé sam Ngoc Linh

Chiéu dai ct va duong kinh ct sam 1 hai chi tiéu quan trong quyét dinh
dén ning suat. Két qua nghién ctru anh hudng cia khoang cach trong dén
chiéu dai ct, dudng kinh ct va ning suét ca thé sdim qua cac nam duogc trinh
bay ¢ bang 3.22.

Chiéu dai ci sdm Ngoc Linh ndm th 1 tang cham, khong c6 su khac
biét giira cac cong thire dao dong tir 1,61- 1,68 cm, trong d6 CT4 co chiéu dai
cli cao nhat dat 1,68 cm, thap nhét 14 cong thic ddi chimg (CT1) dat 1,61cm.
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Nam thtr 2 chiéu dai cu giita cac cong thirc thi nghiém khong c6 su khac biét.
Nam thir 3, chiéu dai cu cla céac cong thirc thi nghiém dao dong tur 3,47-3,89
cm, CT4 co chiéu dai cu dat cao nhét 1a 3,89 cm, sai khac c6 y nghia thong ké
& muc 0.05 d6i voi cac cong thirc con lai.

Bang 3.22. Anh huéng ciia khoang cach trong dén chiéu dai cii, dwong kinh

Cli va niing suét ca thé sim Ngoc Linh

CDC D ci Ning suit ca thé

Cong (cm) (mm) (e/edy)

thac

N1 N2 N3 | N1 N2 N3 | N1 N2 N3

CT1dlc) | 1,61% | 3,12* | 3,47* | 1,28 | 1,86" | 2,11* | 8,61° | 11,57* | 14,10°

CT2 |1,63%|3,25%|3,66°|1,21%| 1,89° | 2,46° | 9,34% | 12,21% | 20,82°

CT3 |1,62%| 3,52°|3,70° | 1,26% | 1,70% | 2,60° | 9,06% | 14,04° | 22,74°

CT4 |1,68%|343>|389°|133%1,78%|251°|9,18%|14,59° | 21,09°

LSDyes | 0,14 | 0,28 | 0,22 | 0,16 | 0,19 | 0,15 | 0,87 | 1,00 | 1,80

CV(%) | 43 | 43 | 32 |32 |54 |31 |48 | 38 | 46

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 cu; D cii - Puong kinh cii; N- ndam thir;
cac ky tw khdc nhau a,b,c, trén cing mét cét biéu thi sw khdc biét cé ¥
nghia o miec a= 0,05 theo phép thir LSD Multiple Range Test

Puong kinh ¢t sim Ngoc Linh ciing ting 1én sau 3 nim trong. Tuy
nhién, mat do trong day (CT1) 1a ting chiéu dai ¢, nhung dudng kinh ci lai
giam va nguoc lai. Két qua cho thy; dudng kinh cu 16n nhat CT3 (dat 2,60
cm), sai khac ¢ y nghia théng ké ¢ muc 0.05 so v6i CT1 (d/c)

pé cay sam dat dugc hoat chit cao nhéat, vi vay thi nghiém cua dé tai

phai tiép tuc theo ddi, duy tri va trong dén nim thtr 7 méi thu hoach. Do do,
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trong khudn khé cua dé tai méi chi theo doi dén nidm thir 3 dé bude dau tinh
toan niang suat ca thé cua cac cong thic thi nghiém. Két qua vé ning suit ca
thé duogc trinh bay tai bang 3.23: ning suat cé thé ting dan theo nam sinh va
dat cao nhit vao nam thir 3. Tai cung mot thoi diém, nang suét c4 thé chju anh
huong rd rét dén khoang cach trong. Nam thtr nhit ning suat ca thé giira cac
cong thirc khong c6 su khac biét. Nam thtr 2 ning suit ca thé giira cic cong
thire dao dong tir 11,57-14,59 g/cay khéac biét c6 ¥ nghia théng ké ¢ muc 0.05.
Nam thtr 3 ning sudt c4 thé giita cac cong thirc dao dong tir 14,10-22,74,59
g/cay, trong d6 dat cao nhat & CT3 (dat 22,74 g/cdy) khac biét co ¥ nghia
théng k& & muc 0.05 so véi cac cong thic con lai. Do vay, mat do tréng co
anh hudng 16n dén sinh truéng va nang suat caa ca sam Ngoc Linh, trong do,
trong thua voi khoang cach 25 x 30 cm hodc 30 x 30 cm cho két qua tot nhat
phu hop véi két qua nghién cttu vé mat do trong sim Lai Chau 13 30x 30 cm
cho nang suat kha va tiét kiém quy dat (Tran Thi Kim Huong va cs., 2019)
[17]. Tuy nhién, két qua nay trong véi khoang cach thua hon so véi két qua
nghién ctru gan day trén quan thé saim Ngoc Linh tai Quang Nam 1a 20 x 25
cm cua tac gia (Nguyén Ba Hoat, 2010) [13] hoic 20 x 30 cm tai Triéu Tién
cua tac gia (Nguyén Ngoc Dung, 1995) [4] 1a do cay giéng saim Ngoc Linh
duogc trong trén nén dat mun rat giau dinh dudng (ham lugng mun phan tich
>30%) véi luong phan bon nén 80 tan mun ndi + 20 P,Os + 20 K,0/ha.
3.5.3. Két qud nghién ciru anh hwong cia liéu lwong phin bén hivu co vi
sinh dén dinh dwong ddt trong sam thi nghigm

Thi nghiém duoc b tri trén nén dat do den, twong ddi bang phing va
dong déu. Két qua phan tich cac chi tiéu hoa hoc trong dat tai bang 3.23 cho
thay: gia tri pHkel trudc va sau thi nghiém cé bién dong 4,12-4.21 ¢ mirc
chua theo thang phan loai cua tac gia (Nguyén Dang Nghia va cs., 2005) [24].
Mirc pH dat tai 6 thi nghiém cdy giéng sam Ngoc Linh kha tuong dong voi
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két qua nghién ctru cua tac gia (Hou,J.P, 1978) [71] d3 chi ra rang cAy nhan
sam thich hop Vvéi gia tri pH tir 4-6, nhung thap hon so véi pH dat téi wu (pH
5,5 - 6,0) d6i v6i sam My (Lee M.B.. et al., 1981 [91]; Olivier A.N.I. et al.,
2005 [111]). Khi nghién ctru cac nguyén nhan 1am cho dat chua, ¢ rat nhiéu
yéu td chi phdi, & ddy chi xét riéng yéu td tu nhién thi phai ké dén 13 khi hau
va sinh vat. Cac dac trung cua khi hau vung tré)ng sam & Kon Tum nhu nhiét
do, am do cao (nhi¢t do trung binh nam >24,1°C, d6 4m trung binh > 80%
(Tram khi twong Pak Té- Kon Tum nam 2020) dac biét 1a lugng mua anh
huong rat 16n dén qua trinh phong hoa da, sy chuyén hoa va di chuyén vat
chat, dong thdi con anh hudng dén thuc bi va hoat dong cua sinh vt trong dat
(Tran Van Chinh va cs., 2010) [2]. Him luong mun cua cac cong thic sau thi
nghiém it thay d6i v&i ham luong mun rat giau (> 16%), cao gap hon 2,0 lan
SO V&i yéu cau dat mun trong sim My (yéu cau ham luong mun < 8%) clia tac
gia (Carroll and Apsley, 2003) [56] va cao hon so v&i dat trong nhan sam &
mot sé noi nhu Hamyang-gun (Han Qudc), ham lugng mun 13 6,16%, (Kim
C. et al., 2015) [80] va cao hon rat nhiéu d6i voi két qua phan tich cac mau dat
(vuon va rudng) trong nhin sam & Jilin (Trung Quéc), ddi véi miu vudn ham
lwvong mun 8,17- 9,14%; miu dat rudng ham lwong mun 2.4 - 3,9% (Yu,H. et
al., 2019) [146]. O diéu kién nhan sdm Triéu Tién va sim MY, mun nti dong
mot vai trd hét sac quan trong doi voi qua trinh sinh trudng va phét trién cua
cdy sam “Néu thiéu mun nudi viéc tréng sam coi nhu khong thé”. Mun nui giir
cho ludng sam thong thoang dat toi xOp, khong khi co thé tiép xtic dé dang
véi phan ca va phan ré. Ngoai ra mun nui giir am rat tot khi kho han, diéu tiét
va thoat nuéc lac thira nudc. Kinh nghiém vé trong sam M¥ va nhan sam cho
thay néu thiéu mun nui cdy sam 14p tic bi bénh (Nguyén Ba Hoat, 2004) [11].

Ham lugng N tng sd clia cac cong thirc phan bon sau thi nghiém it thay

d6i véi ham luong N tong sb rat giau (>1,08%) theo Phuong phap phan tich
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Kjeldahl; ham luong dam d& tiéu rat giau Ndt >21 mg/100 g theo phuong
phéap phan tich cua Chiurin- Kononova (>8 mg/100g: danh gia giau) cao hon
rat nhiéu so v&i yéu ham lugng dam dé tiéu ddi v6i dat rimg trong nhan sam ¢
Han Qudc (muc thich hop < 5mg/100 g).

Bang 3.23. Mt sb chi tiéu dinh duéng da lrong

trong dit thi nghiém nim thi 3

2 " X Trao dbi
X z Z 10 X en
Céng H Tong so (%) De tiéu (mg/100g) (1d1/100g)
thirc | PTKe
HC | N |P,0Os| K,O | Ndt | P,Os | K,O | Ca** | Mg*
T%OC 412 17,251,121 0,33 | 0,05 |2151| 2,25 [36,21| 7,15 | 1,68

CTl | 4,18 |16,58|1,16| 0,28 | 0,04 | 21,56 | 2,27 | 37,56 | 6,99 | 1,61

c12 | 411 1733|115, 0,35 | 0,04 | 21,08 | 2,31 | 36,33 | 6,98 | 1,62

CT3 | 4,13 |18,27|1,08| 0,31 | 0,05 | 21,04 | 2,28 | 36,88 | 7,00 | 1,65

CT4 | 416 |1791|1,11| 041 | 0,05 | 21,11 | 2,35 | 37,01 | 6,89 | 1,63

CT5 | 4,21 |18,25|1,14| 0,39 | 0,06 | 21,14 | 2,34 | 36,78 | 7,21 | 1,62

Nguon: Két quda phan tich ciia WASI nam 2020

Ham luong P,Os tong sb trong dat ciia cac cong thirc phan bon sau thi
nghiém bién dong rat nho gilta cac cong thirc va déu ¢ mirc rat giau theo
phuong phap phan tich Loren; ham luong P,Os dé tiéu gifta cac cong thirc
phan bén & mirc rat nghéo theo thang danh gia ctia Oniani. Piéu nay c6 thé 1a
do dat trude khi bo tri thi nghiém khong dugc bo sung thém lan, ngoai ra
trong diéu kién dét co gia tri pH thip chua do 1an bi ¢6 dinh trong dat. Lan d&
tiéu sau thi nghiém dat trung binh > 2mg/100 g & mirc nghéo thap hon so véi
ham luong lan dé& tiéu cua dat rung ty nhién trong sdm & Han Qudc (2,8
mg/100g). Hau hét cac cong thirc phan bon sau thi nghiém ham luong K,0

tong s6 & muc tir nghéo dén trung binh. Trong khi d6 ham luong K,0 dé tiéu
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rat gidu (trung binh > 36 mg/100 g) tao diéu kién cho cu phat trién 1a tién dé
cho chat luong sau nay. Ca** 1a mét chi tiéu quan trong dé danh gia do phi cua
dat trude va sau thi nghiém cua céc cong thire thi nghiém ¢ mic trao doi cao
(> 6 1d1/100 g). Ham luong Mg®* trao dbi ciing rit cao (>1,6 1d1/100g).
3.5.4. Két qud dnh hwéng cua liéu lwong phin bén hivu co vi sinh dén
chiéu cao, dwong kinh thin va dwong kinh tdn sam Ngoc Linh

Qua bang 3.24 cho thay: phan bon c6 anh hudng dén chiéu cao cay sim
Ngoc Linh, su khac biét giita cac cong thirc ting dan theo nam trong, thé hién
16 vao nam tht 2 va thir 3. Nam thi 2, chiéu cao cay dao dong tir 19,39-22,83
cm, dat két qua cao nhét 1a CT4 14 22,83 cm. Nam thir 3 chiéu cao cay cua cac
cong thic dao dong tir 31,17-38,69 cm. CT4 c6 chiéu cao tt nhat 1a 38,69 cm
sai khac c6 y nghia thong ké & mirc 0.05 so véi cac cong thirc con lai.

Bang 3.24. Anh hwéng cia liéu lwgng phan bén hiru co vi sinh dén chiéu

cao, duwong kinh than va dwong kinh tan sam Ngoc Linh

Cong H (cm) D than (mm) D tan (cm)

thic | N3 N2 N3 | NL | N2 | N3 | NI | N2 N3

CT1 |1050%| 19,39% | 31,17° | 1,73% | 2,52° | 3,01° | 9,15a | 20,35%° | 30,15%

CT2 |10,80% | 19,95® | 32,02° | 1,75% | 2,25% | 2,96° | 9,13% | 19,63% | 29,33°

CT3 | 10,30% | 22,38% | 29.78% | 1,74% | 2,31% | 3,02° | 9,15% | 19,75% | 29,95

CT4 |10,70%| 22,839 | 38,69% | 1,73% | 2,71° | 2,92 | 9,14% | 21,10° | 32,21°

CT5 | 10,20% | 21,18 | 36,78° | 1,76% | 2,31% | 2,71% | 9,12% | 20,27% | 31,22

LSDgos | 0,95 1,63 1,38 | 0,12 | 0,20 | 0,21 | 0,74 | 1,07 1,60

CV(%) | 48 4,1 2,2 38 | 45 | 38 4,3 2,8 2,8

Ghi chii: CT - Céng thirc;, CTI: 80 tan min mii (nén)+ 5.000 kg Phdn hitu
co vi sinh 1 hoai +20 N/ha; CT2: 80 tan mum niii (nén) + 7.500 kg Phén hitu co vi
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sinh 1 hoai + 20 P,0s + 20 K,O/ha; CT3: 80 tdn mim niii (nén) + 10.000 kg Phdn
hitu co vi sinh 1t hoai+ 20 P,Os + 40 K,O/ha; CT4: 80 tdn mun nili (nén) +
12.500 kg Phdn hitu co vi sinh 1 hoai + 20 P,0s + 60 K,O/ha; CT5: 80 tan mimn
niii (nén) + 15.000 kg Phdn hitu co vi sinh 1 hoai+ 20 P,0s + 80 K,O/ha; H -
Chiéu cao cdy; D thdn - Puong kinh than chinh, D tan - Puong kinh tan: N -ndm
thz; cdc ky tw khdc nhau a,b,c,d, trén ciing mét cét biéu thi s khdc biét c6 y nghia
o muee a= 0,05 theo phép thur LSD Multiple Range Test

Duong kinh than cay cling 1a mot chi ti€u quan trong trong sinh trudng
phat trién cdy sam Ngoc Linh. Cay sam 1a cdy c6 cdu tric than cdy rat mém.
Than cay to thi ¢6 thé chéng chiu vé6i cac tac dong co hoc cia ngoai canh han
ché duoc tinh trang gy than. Nam thtr 2 d3 c6 sy sai khac vé duong kinh than
giita cac cong thic, CT4 cho két qua cao nhat 2,71mm. Nam tha 3 duong
kinh than cua cc cong thic dao dong tir 2,71-3,02 mm. Cong thirc cho két
qua cao nhat 1a CT1 (3,0lmm) va CT3 (3,02 mm) va sai khic c6 y nghia
théng ké & muc 0.05 d6i véi CT5 (2,71mm).

Puong kinh tan: nam thir 2 cac cong thirc di co su thay ddi dao dong tir
19,63 -21,10 cm. Cong thie 4 ¢6 duong kinh tan cao nhat 1a 21,10 cm va khac
biét ¢6 ¥ nghia thdng ké & mirc 0.05 dbi véi CT2 va CT3. Nam thir 3 da co su
khac biét 1& vé duong kinh tan gitta cac cong thirc. Puong kinh tan dao dong
tir 29,33-32,21 cm. CT4 cho két qua cao nhét 1a 32,21 cm va khac biét ¢6 ¥
nghia ddi véi CT1, CT2 va CT3.

3.5.5. Két qud dnh hwéng ciua liéu lwong phin bén hitu co vi sinh dén
chiéu dai cii, dwong kinh cii va niing sudt cd thé sam Ngoc Linh

B0 phan thu hoach cua sam Ngoc Linh chinh Ia ct. Trong qua trinh sinh
truéng, phat trién qua cic nim ciy can dinh dudng tir dat va bo sung dinh

dudng tir phan bon.
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Bang 3.25. Anh hwéng cia lidu lwong phan bén hiru co vi sinh dén

chiéu dai cii, dwdng kinh cii va ning suit ca thé sim Ngoc Linh

CDC D cua Niing suit ca thé

Cong (cm) (mm) (g/cay)

tharc

N1 N2 N3 N1 | N2 N3 N1 N2 N3

CT1 |1,38%|3,23"|3,36™ | 1,36 | 2,17* | 2,20° | 10,05% | 15,31* | 26,43"

CT2 |1,40°%|3,33° | 3,62° | 1,34%| 2,08% | 2,48" | 10,272 | 18,61° | 30,86"

CT3 |[1,39%| 2,98 | 3,13* | 1,33* | 2,02* | 2,62° | 10,14° | 15,02* | 26,62

CT4 | 1,738 3,72°| 4,19° | 1,35%|2,61°| 2,85 | 10,12 | 18,48° | 31,18°

CT5 | 1,41%(351°| 4,48° | 1,36%|2,57°| 2,77 | 10,14% | 19,13° | 32,05°

LSDges | 0,16 | 0,36 | 0,42 | 0,12 | 0,22 | 0,22 | 1,12 | 1,29 | 2,01

CV(%) | 6,3 | 59 6,0 | 50 | 52 | 45 59 4,0 3,6

Ghi chii: CT - Cong thirc; CTI: 80 tan mun niii (nén)+ 5.000 kg Phdn hitu
co vi sinh 1 hoai+ 20 Nha; CT2: 80 tan mum niii (nén) + 7.500 kg Phén hitu co vi
sinh 1 hoai + 20 P,0s + 20 K,Olha; CT3: 80 tan mim miii (nén)+ 10.000 kg Phdn
hitu co vi sinh 1 hoai+ 20 P,Os + 40 K,Olha; CT4: 80 tin mim nii (nén) +
12.500 kg Phan hiru co vi sinh u hoai + 20 P,0Os + 60 K,O/ha; CT5: 80 tan mun
miii (nén) + 15.000 kg Phdn hitu co vi sinh 1 hoai+ 20 P,0s + 80 K,O/ha ; CDC-
Chiéu dai cii; D cui - Duong kinh than cu, D: N - nam thir; cdac ky tw khdc nhau
a,b,c, trén ciing mét cot biéu thi sw khdc biét ¢6 ¥ nghia ¢ mirc a= 0,05 theo phép
thez LSD Multiple Range Test

Theo ddi thi nghiém trong 3 nim tai bang 3.25 nhan thiy: nam thi 1
chiéu dai ca dao dong tir 1,38-1,41cm. O niam tha 2 chiéu dai ci dao dong
trong khoang tur 2,98-3,72 cm. CT4 cho két qua cao nhat dat 3,72 cm va sai
khac c6 ¥ nghia thong ké & mic 0.05 di véi CT3 (dat 2,98cm), CT1 (dat 3,23

cm) va CT2 (3,33cm). Nam thir 3, chiéu dai cu cta cac cong thie dao dong tir
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3,13-4,48 cm. CT5 cho két qua cao nhét dat 4,48 cm va sai khic c6 y nghia
théng ké & muc 0.05 ddi véi CT1 (dat 3,36 cm); CT2 (dat 3,62 cm) va CT3
(dat 3,13 cm).

Bén canh chiéu dai cu thi dudng kinh cu ciing 1a chi tiéu quan trong.
Puong kinh cu tai nam thtr 2 dao dong tir 2,02-2,61 mm. CT5 va CT4 cho két
qua duong kinh cu dat 2,61mm va 2,57 mm. O nam thir 3 dudng kinh ct dao
dong tir 2,20-2,85 cm,CT4 cho két qua duong kinh ct cao nhét 13 2,85 mm va
c6 su sai khac co ¥ nghia théng ké ¢ mac 0.05 d6i v6i CT1 (2,85 mm), CT2
(2,48mm) va CT3 (2,62 mm).

Pé danh gia anh hudng cta phan bon dén ning suat ca thé. Két qua tai
bang 3.26. Ning suét ca thé nam thir 2 dao dong tir 15,31-19,13 g/cay. Ning
suat ca thé cao nhat thu duoc & CT5 1a 19,13 g/cdy va thap nhat 1a CT3 14 15,02
g/cdy. Nam thtr 3, ning suit ca thé ting nhanh va dao dong tir 26,43-32,05
g/cay, Nang suat ca thé thu duoc thu dugc cao nhit 1a & CT5 dat 32,05 g/cay va
sai khac c6 ¥ nghia thong ké & muc 0.05 d6i véi CT1 (26,43 g/cay) va CT3
(26,62 g/cay) 1a do cdy giéng saim Ngoc Linh dugc b sung thém phan hitu co
vi sinh @ hoai tir 13, canh cdy ring va tham thuc vat tai chd rat giau dinh
dudng (ham luong hiru co>21%; Nts>0,4%; dam dé tiéu dang NH,4: >400
mg/100g, dam dé tiéu dang NO3: >33,89 mg/100g) Vvoi luong bon 15 tan/ha
trong nam thir nhat 13 tién dé dé nam thtr 2 va thi 3 bo sung thém luong phan
khoang véi luong 80 kg K,O/ha d tao 1ap ning suit ca thé cao.

Két luan

- Mat dg, khoang cach tréng : Khoang céach 25 x30 cm (Ung véi mat do
130.000 cay/ha) 1a thich hop véi dbi voi cay giong saim Ngoc Linh nam thir 3.

- Lugng phan bén hitu co vi sinh: Liéu lugng bon 80 tin mun nui (nén)+
15.000 kg Phan hitru co vi sinh 0 hoai + 20 P,O5 + 80 K,O/ha 1a thich hop véi doi

v6i cay giéng sam Ngoc Linh nam tht 3.
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KET LUAN VA PE NGHI

4.1. Két luan

1. Hién trang phat trién va san xudt cdy gidng sim Ngoc Linh: Dién tich
trong sim Ngoc Linh hién nay tai Kon Tum va Quang Nam 13 1.425 ha (chiém
3% dién tich quy hoach); san xudt > 5 triéu cdy gidéng trong thoi gian qua va c6
5 yéu tb han ché trong viéc phat trién va san xuat cy gidng sam Ngoc Linh tai
vung nghién curu.

2. Xay dung bo chi thi danh gia dang cay giéng sam Ngoc Linh: Thiét ké
90 chi thi phan tir, 78/90 chi thi phan tir ¢6 kha nang nhan bdi DNA sam Ngoc
Linh. Trong d6 chi thi phan t& M31 1a chi thi phan to dac hiéu c6 kha nang
phan biét, xac dinh ding giéng sdm Ngoc Linh.

3. Hoan thién cac bién phap ky thuat san xuat cay giéng sim Ngoc Linh
bang phuong phap in vitro: méi truong téi uu tao phoi la MS + 1,0mg/l 2,4-D
+ 1mg/l NAA + 0,5mg/L TDZ + 30g/l sucrose va 7g/l agar; nhan phoi va cay
con 1a MS + 1,0 mg/L BA + 0,5 mg/L NAA+ 30g/l va 7g/l agar; tao ré va hoan
thién cay con 1a SH + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L than hoat tinh;
ra vudn wom: mdi trudng tdi wu 1a SH1/2 + 30g/1 sucrose + 1,0 mg/L NAA +
0,2 mg/L BA + 0,2 g/L than hoat tinh; gia thé t6i wu: dat mun nui, khoang
vermiculite va da perlite theo ti 18 2 :3 :1; d0 tudi cdy thich hop: cay con > 1,5
tudi cho ty 18 ciy gidng sam Ngoc Linh in vitro séng dat trén 86%.

4. Hoan thién bién phap k¥ thuat san xuat cay giéng sam Ngoc Linh tir
hat. Hat dugc xur Iy ngam trong dung dich GAz; 100 ppm trong vong 45 phut
c6 kha ning phd ngti nghi va tang ty 1é nay mam cua hat.

5. Hoan thién mot s6 bién phap k¥ thuat trong chinh. Mat do, khoang
cach trdng 25 x 30 cm (img véi mat do 130.000 cdy/ha); liéu luong phan hitu
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co vi sinh: bon 80 tin mun nti (nén)+ 15.000 kg Phan hitu co vi sinh @ hoai+ 20
P,0s + 80 K,O/ha 1a thich hop d6i véi cdy gidng sim Ngoc Linh nam thir 3.
4.2. Pé nghi

Tiép tuc trong cay thir nghiém trong diéu kién tu nhién dé danh gia sinh
truong va phat trién cay giéng sim Ngoc Linh trong diéu kién san xuét.

Tiép tuc t6i wu hoa gia thé, ché do dinh dudng va hoan thién ky thuat
chim soc cay gidng nudi cdy mo ngoai vuon wom dé phuc vu tot cho san xut.

Can tiép tuc theo ddi cac cong thirc phan bon hitu co vi sinh da dé xuat
cho ciy saim Ngoc Linh tir nim thir 4 dén nam tha 7 dé danh gia ning suat
thue thu va hiéu qua kinh té gitta cac cong thic trude khi khuyén céo trong

san xuat.
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PHU LUC
Phu luc 1
K§ thuit trong nhan sim dwéi tan rimg tai TriéuTién (Fabio S, 2000)

- Chon dat: dét rimg c6 d6 che phi tir 50 dén 70%

- Lam dat: phat hét cay bui, cdy nho, ddnh gdc cdy. Cude dét, 1én lubng
cao tu 23 - 33cm.

- Cay gibng: cay gidng 2-3 tudi (dugc gieo tir hat)

- Thoi vu trong: vu thu (vao thang 9) va mua xuan (thang 4, thang 5)

- Chim séc: 1am c6 cho nhan sam tir 3-4 1an/nim. Phan bon chu yéu
dung phan 1an véi kali véi ty 18 10 : 1. Bén thiic phan qua 14 vao thoi diém
cdy sap ra hoa, phun dung dich phan 1an 2% vao lac hoang hon hay sang som.

- Thu hoach: thoi diém thu hoach thich hop 1a sau tur 6 dén 8 nam tréng,
vao thang 9, thang 10 (cudi thu dau dong). Khi thu tranh 1am dat ré, xay sat
ct. Thu xong ché bién ngay khéng dé mat nhya, lam giam chat luong ci. Co
thé ché bién héng sam, nhan sam tuoi hodc sam duong.

Cay sam M§ duogc trong tai Columbia, bang Wisconsin cia My va ¢
mién Bic Trung Qudc .Trong tu nhién hat s& chin vao cudi mua thu, khoang
thang 8-9 trudc khi 14 sdm rung, cdy sam bat dau ky nga dong. Hat roi xudng
mit dat va duoc cac 1a cay phu 1én Iam nhiém vu bao v¢ chung. Hat saim My

c6 thoi gian ngti nghi dai, can tir 20-21 thang mdi moc.
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Phu luc 2
K§ thuit trong sim My dwéi tan rirng tai Ohio (Carroll and Apsley, 2003)

(1). Lya chon dia diém tré)ng sam. Thong thuong, vi tri dugc lua chon
1a mat ddi phia Bic hodc phia Pong c6 d6 che phu it nhat 75%. Tét nhét 1a
sam duoc tré)ng dudi tan cac loai thuc vat 14 rung va cé ré dn sau nhu bach
duong hay sdi. Sam phat trién t6t nhat trén cac loai dat c6 do am cao va kha
ning thoat nudc tét. Cy sam thudng phét trién manh bén canh céc loai cay
hoa thao than gd nhu duong xi. Néu khong c6 cac loai cAy hoa thao & ting
trén, sim c6 thé ciing khong phat trién. Mot diéu kién co ban khac 1a dat
phai c¢6 kha ning thoat nuéc tbt, do vay, cac loai dat dam lay hay dat sét
khong thich hop.

(2). Sam can dugc che bong mot phan va c6 dong khong khi luu thong tur
do. P9 che phu tdi uu 1a khoang 70 %. Anh sang mit trdi van phai dat dén
tang day rimg (néu trong trong rimg) dé dam bao sy phat trién cua sam, nhung
van phai bao dam du d6 che phu dé han ché cac cay nho va cdy bui. C6 thé sir
dung tay hodc cdo, cuéc don gian dé chuan bi dat, loai bo cic cdy nho va cay
bui ¢6 thé canh tranh v&i sam.

(3). Phuong phép trong sam tir hat. Hat c¢6 thé duoc gieo tir cudi hé hoic
vao mua xuan ¢ d6 sau khoang 1 - 3 cm va cach nhau 15 - 30 cm. Can khoang
70 - 90 kg hat/ha va dién tich nay can duoc phu mdt 16p day 5 - 8 cm mun 4.
Dung hat gidng c6 nhiéu vu diém nhu: ré, it rui ro vé siu bénh, ciy phat trién
s& c6 cac dic tinh dién hinh cta sdm tu nhién, gia cao hon. Tuy nhién, hat chi
c6 thé gieo trong cac dicu kién dat am 1y tudng, ty 1é nidy mam thap va can
dén 2 ndm dé c6 thé nay mam, do d6 c6 thé mat dén 6 - 10 nam dé c6 san

pham thuong mai.
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(4). Phan bon: Ngoai dinh dudng co trong dat, sim con can cac loai dinh
dudng khac; Tuy nhién lugng phan bén bd sung phai dya trén nhu cau dinh
dudng cta ciy. Can cr vao dic diém dat va nhu cau dinh dudng cta sim My,
cac nha khoa hoc khuyén cio cach bén phan nhu sau. V& co ban, bon theo
cong thuc 20 P,0s+ 20 K,O/ha (bon 16t) trong nam dau va 20 N + 20 P,0s +
20 K,O/ha, bon thiic trong nim sau. Viéc bon bd sung dinh dudng cho sdm
phu thudc vao ham luong dinh dudng c6 trong dit.

- Véi Lan, tiy vao ham luong Lan trong dat (P,Os dat), khuyén céo cu
thé nhu sau:

+ Néu P,0s dat < 20 ppm, bén 67,3 - 89,7kg/ha (27 - 36kg/a);

+ Néu 20 < P,Os dat < 40 ppm, bon t6i da 0 - 67,3kg/ha (0 - 27kg/a);

+ Néu P,0s dat > 40 ppm, khong can bon Lan.

- Vi Kali, khuyén céo tuong tu 1a:

+ Néu K,0 dat < 150 ppm, bon 67,3 - 112,2kg/ha (27- 45kg/a);

+ Néu 250 < K,0 dat < 350 ppm, bon 44,5 -67,3kg/ha (18 - 27kg/a);

+ Néu K,0 dét > 350 ppm, khong can bon Kali.

(5). V& sau bénh va quan 1y sau bénh: Trong ty nhién, sdm it chiu anh
huong cta sau bénh, nhung trong sim tao diéu kién thuc day sau bénh. Sam
chiu tac dong tir cac bénh chinh: ndm (ndm ré va nam 14 1a pho bién). Cach tot
nhat dé phong trir siu bénh 1a cai thién stc khoe cua cay thong qua lra chon
k§ ving dat trdng cdy, tudi tiéu hop 1y va thoang khi. Tuy nhién, mot sb loai
thudc bao vé thuc vat van duogc khuyén cdo st dung & murc do thich hop trong
ting trudng hop can thiét. Nhin chung, vé an toan thuc phidm va dugc pham,
qué trinh canh tic sim khong co tac dong gy hai dén moi truong, san pham

tir sam bao dam an toan va vé sinh thuc pham.
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Phu luc 3
Quy trinh trong sim Ngoc Linh dwéi tin rirng
(Nguyén B4 Hoat va cs., 2006)

- Chon dia diém trong: Chon dat dudi tan rimng, c6 do cao trén 1700 m,
d6 ddc thap, thoat nudce tét, 16p mun day trén 10 cm, do am cao, do che phu
cua rung l6n hon 75%.

- Lua chon qua giéng: Qua gidng dugc thu khi qua sam da chin c6 mau
do tuoi, chAm den & trén qua da dinh hinh va duogc phan biét rat ro, vo qua
trong rat bong, sang, hat may.

- Lam dat, gieo hat: Lén luéng rong 1m, dai 5m hoic hon, cao 15-20
cm. Hat duoc gieo ¢ d0 sau 5-7 cm trong moi truong mun nui. Trong giai
doan nay, thuong xuyén chiam soc, kiém tra dam bao cho hat phat trién
tot. Qua trinh chuyén cay giéng di xudng can cha ¥ ludn giit cay trong bau
dat mun.

- Thoi vu trong: Chinh vu: Trong vao thang 10, trude lac két thuc mua
mua khoang 15 ngay dén 1 thang; Vu muon: Trong vao thang 4 nim sau; thoi
vu nay chi ap dung cho cdy con dugc khoang 18-24 thang hoac trong dam.

- Mat do trong: 55.000 - 6.000 cay/ha twong duong véi khoang cac trong 1a
20 x 30 cm.

- Ché d6 phan bon: st dung mun ndi véi lwong 90 - 100 m® va phan vi
sinh véi luong 1.500 kg cho 1ha, tron déu va bon quanh goc.

- Po che phu, ché d6 chiéu sang: chat luong anh sang va thoi gian chiéu
sang rat quan trong ddi V&i qué trinh sinh truéng va phat trién cia cdy sam.
Duy tri d6 che bong tir 75 - 90% cho thay 1a phu hop. Néu do che bong thap
(dudi 50%) 14 cay sam s& chuyén mau vang, mong 14 va cudi cing 1a ty kho

héo va chét. Ché do che bong qua cao, cdy khong co du anh sang dé thyc hién
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qua trinh quang hop, cdy sé& thiéu dinh dudng, d& bi nhidm bénh; phan than
khi sinh phat trién nhung phan duéi mat dat (ré va ct) khong phat trién can
d6i; ning suat thap.

- Phong trir sdu bénh: Sau khi trdng can phai giit am, vé sinh ruéng sam
va thuc hién cac bién phap phong trir siu bénh nhu méc swong, gi sit va bao
vé sam dé tranh su pha hoai cua cac loai chudt, dai, nhim...

- Thoi diém thu hoach: Sam trong 6 nim tudi dat dén diéu kién thu
hoach. Khi cdy da chuyén sang vang 14 vao khoang thang 11 thu hoach sam.

- B4o quan sau khi thu hoach: Than, 14, r& phu dugc 1am tra thudc, cu

sam dem sdy kho, bao quan dua ra thi truong.
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Phu luc 4
Quy trinh trong sim Ngoc Linh dwéi gian mai che

(Nguyén B4 Hoat va cs., 2010)

- Chon dat c6 d6 cao trén 1.700 m, kha bang phang, thoat hoi nudc tét.
Lam dat va bon phan: cay ai phoi dat 6-12 thang. Chuan bi vao vu trong cay
bira dap dat nho, nhit sach co dai, phan ludng rong 120-150 cm, ludng dai
khoang 8m, vét ludng cao 30 -35 cm, mat lubng 90-120 cm, ranh ludng 30
cm. Cudc hé trén mat lubng thanh hang cach nhau 20 cm, hang nay cach hang
kia 30 cm.

- Lam thanh mai che c6 kich thuéc theo ting ruong san xuat. Khung nha
lam bang tre va gd, mai lop bang tranh 13 tot nhat, co thé lop 2 16p ludi nilon
den. Diéu kién anh sang dam bao tir 50-75 % &nh sang.

- Cay gibng: 1a cay con duoc gieo tir hat co chiéu cao tir 15 - 20 cm,
duong kinh than tir 0,2 - 0,3 cm, khong bi sau bénh. Hat duoc gieo trong bau
hodc trong vuon wom, lwong hat cin cho lha 1a 1,0 - 1,8 kg/ha, véi khoi
lurgng 1000 hat 1a 85 - 95g.

- Thoi vy trdng: Thoi vy chinh 13 thang 8 hang nam cho khu vyc ving
nui Tra Linh cua tinh Quang Nam. C6 thé trong trong khoang thang 7 va
thang 8.

- Lam dét, 1én ludng, cach trong:

+ Trong cay trén nén mun nui da do trong hé, sau 5 - 7 cm, (khong qué
10 cm) 4n chat géc, vun mot l1ép dat mong kin hd, khéng dé hé tng dong
nuéc s& gay thdi ci. Cay giong danh 1én khoi vuon wom khong duoc lam dut
ct gidng, phan loai to nho theo kich thudc cu gidng dé dua trong dong déu
theo tirng loai. Cay trong trén hd da bén 16t mun nui, tréng sau 2 cm, khong

qua 3 cm.
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- Khoang cach tréng 20 x 30 cm tic mat do 165.000 cdy/ha (mat do Iy
thuyét).

- Phan bon va ky thuat bon phan:

+ Luong phan bon cho 1 ha: Mun nti 80-100 tan; Phan vi sinh: 1500kg;
Uré: 100kg; Supe lan: 200kg; Kali clorua: 100kg.

+ K¥ thuat bon phan: Bon 16t: St dung toan bg Iwgng mun ndi va phan
vi sinh dé bon déu vao cac hé trong ciy; Bon thuc: Thuong tién hang bon
thiic vao nam thirc 2 va thir 4. Khi cay d6 bat dau co 1a vang. Tién hanh bon
thuc qua déng cho sim vé&i luong phan khoang chia déu cho cac nim. Bon
déu xung quanh gdc cdy, két hop véi x6i dao, 1am co.

- Cham soc:

+ Can giit am cho cdy nhung khong dé qua am kéo dai gy bénh hai thoi
ci. Lam ranh thoat nudc ngoai rudng, khong dé nudc mua tran qua rudng
sam, sau mua phai thdo nudc triét dé.

+ Nhé co bang tay va vét ranh luéng thang 2-3 cho sim nhti mam, thang
4 thang 5 tuéi am cho rudng sam nhat 1 nhitng ngay niang han kéo dai.

+ Trudc mua mua thang 8-9 lam vé sinh vuodn, vét ranh ludng, khoi hé
thng thoat nudc va kiém tra ciing ¢d nha mai che. Cudi mia mua bon phan
quanh gdoc vét ranh ludng nhat 6 dai cho cay sam ngu dong.

- Thu hoach, ché bién bao quan

+ Sam trong tir ngudn cay gidng c6 thoi gian trén vudn wom 24 dén 36
thang thuong chi sau bon nim trong da cho thu hoach ca duoc. Thoi gian thu
hoach thang 12, thang 1, cudi mia mua, cay sam da vao giai doan tan lui than
khi sinh (ngii déng) s& cho chat lugng duoc lidu tét nhat. Thu hoach sém
thang 10-11 dang 1a thang c6 lwong mua cao nhat trong nam, s& gay kho khan
cho thu hoach, phoi, sdy, van chuyén. Thu sang thang 2, cdy sdm bat dau nha

chdi méi nén chat lugng ci khong cao.



173

+ Pao cu rira sach phéan loai to nho, cat bo ré con dé riéng cho siy nhe
trong khoang 60-70 °C cho dén khé. R& con rira sach sy riéng dung trong cc

dang tra thudc. Duoc liéu bao quan trong bao 2 16p dé noi kho thoang.



174

Phu luc §
Huoéng din tam thoi ki thuit trong va chim séc ciy saim Ngoc Linh (Panax
vietnamensis Ha et Grushv) dwéi tan rirng trén dia ban tinh Quang Nam
(Quyét dinh s6 333/QDP-SNN&PTNT ngay 29 thang 6 nim 2016)

I. PIEU KIEN TRONG SAM NGOQC LINH

Trong ty nhién, sim Ngoc Linh 1a loai dic hitu hep, phan b trong ving
xut x&r nui Ngoc Linh. Gy trong thich hop trong cac diéu kién dic trung cta
ving xuat xt, nhu sau:

1. Khi hau

- Nhiét d6 thich hop trung binh trong nim dao dong tir 14,0 - 18,0°C
(thdp nhét 8 - 11°C, cao nhit 20 - 25°C).

- D6 am trung binh tir 85 - 90%.

- Luong mua trung binh tir 2.800 - 3.400 mm/nam va ¢6 luong mua kha
trong cac thang mua kho (tur thang 3-7).

2. Pat dai, tai nguyén va dia hinh

- P cao so véi muc nude bién tir 1.500 m trd 1én, thuan loi & d6 cao tur
1.800 m tré lén.

- Dt c6 du am, giau dinh dudng, luong mun hiru co trong dét cao; con
giit cu tric rimg nguyén sinh va c6 do tan che tir 70-90%.

II. CHUAN BI GIONG, UOM CAY CON

1. Thu hdi va chon qua

* Chon cay giong: Cay iy hat gidng can phai c6 su chon loc k dé dam
bao chét luong ciy gidng. Cay phai dat tir 4 nam tudi tro 1én (d6i voi cay gieo
tir hat), 2 nam tro 1én (ddi véi cay trong tir ddu mam), c¢é biéu hién dic trung
ctia gidng, khong bi sau bénh, ton thuong co gidi hodc cac ton thuong khac.

* Thoi gian thu hai qua: Vao thang 7 - 9 hang nam.
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Qua thu hai phai ddm bao do chin sinh 1y (vé qua ¢ mau do tuoi va céd
cham den trén dau, vo qua trong sang bong, hat may). Do dic diém sinh hoc
ma mot cum qua dat do chin ti€u chuan phai tr 6 - 10 ngay, do vay nén thu
hai 1am nhiéu lan (it nhat 3 1an, mdi 1an cach nhau tir 2- 3 ngay) dé dam bao
qua gidéng thu vao co chat lugng cao.

* Phan loai qua: Qua sau khi thu vé duoc sang say dé loai bé qua nho,
1ép va phén loai nhu sau:

- Loai 1: V6 qua c6 mau d6 tuoi, nhin c6 mau sang bong, hat may.

- Loai 2: V6 qua c6 mau vang hoac nau doé.

- Loai 3: V6 quéa c6 mau vang nhat hodc hoi nau.

- Loai 4: V6 qua c6 mau xanh, xanh non chudi, hat nho, 1€p...(nén loai bo).

Pbi voi qua loai 2 va loai 3 sau thoi gian 0 tir 2 dén 3 ngay thi dat do
chin vé hinh thai gidng nhu loai 1 va 2. Tuy nhién, chi nén sir dung hat tir qua
loai 1 va loai 2 dé gieo wom, trong trudong hop thiéu hat giéng c6 thé sir dung
loai 3.

2. Thoi vu gieo va xir Iy hat giong

- Thoti vy gieo hat trung véi thoi gian thu hai qua khoang thang 7 - 9
hang nam.

- Trudc khi gieo hat ¢6 thé thyuc hién bang 1 trong 2 céch:

+ Sau khi thu qua, dé nguyén vo va dem gieo ngay (néu qua c6 2 hat thi
tach riéng).

+ Sau khi thu qua, U khoang 5 ngay dem cha xat va dii sach dé loai bo
phan thit qua, dé rao; sau d6 ngdm trong dung dich nuéc toi 10 - 15% (1,0 - 1,5
kg toi gid nhé ngam véi 10 lit nude, loc 1y nuéc) trong khoang 30 - 45 phut dé
ngira mot s nam bénh va ting strc dé khang cho cay con, rdi dem gieo.

3. Phwong phap gieo hat
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St dung phuong phép truyén thdng, gieo hat truc tiép 1én ludng (phuong
phap gieo hat gidng trong khay chuyén dung va dat khay cach ly mat dat
trong nha bao vé dang dugc thir nghiém, c6 két qua tbt, s& c6 hudng dan dé ap
dung).

- Pat lam vudn wom phai chon & nhitng ving twong d6i bang phang,
dudi tan rung, c6 do tan che cua rung tor 80% trd 1én, dat giau mun, sach
ngudn bénh, thoat nudc tot.

- Don sach ¢6 dai, 1én lubng c6 mit lubng cong hinh mu rua, rong 0,8 -
1,0 m, cao 0,2 - 0,3 m, dai khong qua 10 m theo huéng dudng dong mirc dé
han ché x6i mon. Nén bd sung thém mun nai (mun duoc phan huy tir xac ba
thuc vat) dé tang cudng dinh dudng cho dat.

- Hat dugc gieo trong ranh sau 2 - 3 cm, v6i mat do khoang O1lon hat/2
m? dét (1 lon hat twong duong vé6i 1.000 hat). Luu ¥, khong gieo cac hat dinh
sat nhau, khoang cach gilra cac hat phai trén 2 cm.

- Sau khi gieo xong, 1ip dat va phtt mot 16p 14 kho, co tranh trén mit
luéng dé gifr am, &m cho hat, han ché co dai va chéng X01 mon.

4. Cham soc sau khi gieo hat

- Pé dam bao cho cay giéng trong vudn wom sinh trudng phat trién thuin
loi, tbt nhat nén 1am nha che bang ni 16ng trang hay luéi nham han ché tac dong
clia ngoai canh (mua to, hién tuong swong lanh. ..) dén sinh trudng phat trién cia
cay giéng trong vuon wom.

- Thuong xuyén theo ddi, stra chita rinh ludng va muong thoat nudc,
khong dé vuon wom bi dong nude, ngap ung khi 6 mua.

- Khi cay giéng bat ddu moc mam (5 - 10% hat d& moc mam), thu don
phan 14 cay, co tranh chua hoai myc trén mat ludng dé cay gidng sinh truong
phat trién thuan loi.

- Thuong xuyén theo ddi tudi nude cho cay, dam bao dat di am.
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- Lam c6 thudng xuyén, két hop véi viéc bd sung mun nai, nhung cha ¥
khong lam t6n thuong dén ciy gidng.

- Thuong xuyén theo ddi, phat hién kip thoi nhimg d6i twong dich hai tin
cong cay gidng trong vudn wom dé ¢ bién phap quan Iy hiéu qua.

- Dung luéi nilon cang dimg, cao 35 - 40 cm quanh luéng hodc quanh
vuon dé ngan chudt, dui... can ciy con.

- Khi cay d3 moc déu, néu c6 diéu kién nén bimg trong vao khay va dua
vao chdm soc trong nha c6 mai che, dat trén gian d cach ly mat dat dé quan 1y,
cham s6c dam bao hon.

5. Tao ciy con tir mam thén

Ngoai viéc tao cay con tur hat theo cidc phuong phéap trén, Sim Ngoc
Linh c6 thé trong dugc tir mam than (ddu mam) bang cach: Khi thu hoach
phan cu, cat chira lai phan mam cia than ré (doan than c6 cac mét) dé trong.

I1I. KY THUAT TRONG VA CHAM SOC

1. Thoi vu

Véi tiéu khi hau ving Ngoc Linh, c6 thé trong sdm quanh niam (trir cac
thang mua mua chinh) nhung do phu thudc vao diéu kién cay giéng du tiéu
chuan nén vu tréng phd bién tir thang 7 - 9 hang nam khi cy gidng dat 1 ndm
tudi; ngodi ra, cd thé trong tir thang 3-5 véi cdy giéng luu vuon hon 1 nam
tu6i. Khong trong vao nhitng ngay nang gat hay mua Ion.

2. Thiét ké vudn va chuan bi dat trong

Thuc hién nghiém ngit yéu cau han ché téi da nhiing tic dong bat loi dén
mdi trudng rimg, dé vira bao vé rimg, vira tao moi trudng séng thich hop cho
sam trong.Sam c6 thé sinh trudng - phat trién tot khi moc sat gdc cac cay gb,
cdy tai sinh.Trong thiét ké vuon va chuan bi dét trong, chi phéat don t6i thiéu

day leo, bui ram; tuy¢t ddi khong dugc tac dong dén cay g5 va cay tai sinh.
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- Lya chon dat tréng: Lua chon cac vung dat dudi tan rung tu nhién & dai
cao tir 1.500 m trd 1én, con giit két cu rimg tu nhién va c6 d6 che phu rimg tir
70% trd 1én, giau mun, du am.

- Trong vung lya chon, thiét ké cac bang chira va bing trong dong mic,
xen ké& nhau, rong 8 -10m va chira lai phan dinh trén cung xudng dén bang
trong it nhat 50m.

+ Phat don day leo, bui ram dé tao cac 16i di lai trong vuon sam: Lbi di
lai gitra cac bang déng mtc, rong 0,8 m. L4i di lai theo hudng ddc, rong 0,8-
1mét, thiét ké zich - zac va véi sb luong t6i thiéu dé han ché x6i mon.

+ Pdi v6i phan dinh dbc va bang chira, gilt nguyén hién trang, nghiém
cAm moi tac dong.

+ Dbi v6i bang trong, chi duoc phat don day leo, bui rAm.Trong cac bing
trong, thiét ké 3-4 ludng trong, mdi luéng rong 1,6 - 2,0 m dé trong 3-4 hang sam.
Gitra cac luéng, phat don day leo, bui ram tao 16i di lai rong 30-35cm.

- Chuan bj dat va trong sim: Trén cac ludng trong dd dugc phat don day
leo, bui ram, gilr nguyén hién trang mat dat (khong danh ranh lén luéng;
khong thu don d4 13n, goc cy va than g chét...; chi thu gom than 1a day leo,
cdy bui vira phat don dé ¢ phan hitu co). Pao hd trong lan theo chiéu nghiéng
tu nhién cta khu vuc trong, theo quy cach va thang hang dé tién trong viéc
theo doi, cham soc sau nay.

3. Tiéu chuén cay giong trudc khi trong

3.1. Cay gidng gieo tir hat

Dbi véi cay gidng 1 tudi, phai dam bao cac yéu cau xuat vuon dé trong
nhu sau:

- V& hinh thai: L4 ¢6 mau xanh dén xanh dam;

- Chiéu cao than trung binh: Tir 10 cm tré 1én (lac ¢6 1 14 kép).

- C6 dudng kinh cu tir 0,3 cm trd 1én; c6 tir 2- 3 ré chinh trd 1én.



179

- Cay khong bi bénh hai trén than, ré, cli; bénh trén 14 nho hon 5% dién
tich 1a.

3.2. Cay trong tir ddu mam

Cay giéng ddu mam 1a phin mam cta than ré (doan than c6 cac mat) dai
khoang 3 - 4 cm (tinh tir vi trf tiép giap véi than khi sinh), phia trén chira lai 1
doan than khi sinh dai 5 - 7 cm.

4. Mat dd va cach trong

- Khoang cach, mat do: Hang cach hang tir 40-45 cm, cady cach cay tu
30-35 cm; mat d§ khoang 20.000 - 25.000 cay/ha rung (tinh binh quan trén
dién tich thiét ké, bao gdm dién tich rimg khong tac dong).

- Cach tréng: Str dung cudc nho hodc cong cu cam tay phu hop dé dao hd
tron c6 dudng kinh 8-10 cm, siu 6-8 cm dé trong.

+ Trong tir cAy con: Bimg nhe, tach cdy con trén vuon wom hoic trong
khay, tranh xay xat va dat ré dé dem di trong.

Pit cdy con vao hd va diéu chinh sao cho than cdy theo phuong thang
dung, cb ré ngang voi mat dat ty nhién; 1ap dat va dung tay an chat dat xung
quanh goc cdy; lap dat theo hinh mam x6i dé tranh ciy bi ung khi mua; nén
trong thang hang dé dé& theo ddi va tién cham séc sau nay; luu ¥ khong 1am bé
bau, dut ré, dap nat cay khi trong.

+ Trong bang dau mam: Sau khi chuan bi xong doan mam, c6 thé tién
hanh trong ngay; tuong ty nhu trong cay con, ddo mot héc nhé sau 5 - 7 cm
roi dit phén than mam vao do, doan than khi sinh huong 1én trén, lép dat va
an chat phan gdc.

- Sau khi tréng, tuéi nhe dé 6n dinh cay, phtt mot 16p 14 kho 1én mat dat
dé gitr am cho dat, han ché c6 dai, dong thoi 14 kho sau khi phan hily s& cung

cip mot lugng mun nhat dinh cho cdy sau nay.
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5. Cham s6c veon sam

- Nam dau sau khi tréng, thuong xuyén theo doi, trong dam lai nhiing
cdy chét (dim cac cdy cung lira tudi).

- Hang nam,thuong xuyén phat don cac day leo, bui rim tai sinh va nhd
c6 trong vuon trong sam; chi can cat, nhd co cuc bd nhitng cay sat goc sim;
khéng cit, nhd co khi co khong anh huong dén cdy sam. Khong lam c6 trong
mua mua, nhat 13 giai doan cdy ngt dong dé han ché rira troi, x6i mon dat.

- Két hop véi viéc 1am co, bon bd sung thém mun nai cho cdy bang cach
phu 1én mat dat gan gbc cay mot 16p mun day khoang 2 cm, dé giup cdy sinh
truong tot va cho nang suat cao. C6 thé str dung cac ché pham vi sinh 1 voi 14
muc, 14 kho tai chd...dé bon bd sung cho cay.

- Nhitng nim mua it trong cac thang mua kho, dat trong bi kho, can tudi
nudc bd sung dé gitp cdy sinh trudong duoc thuan loi.

- Don dep canh cdy do gdy xudéng vuon sam; chim séc va khic phuc
som nhitng truong hop cay bi ton thuong.

6. Phong trur dich hai

Pé phong trir dich hai trén cay sam Ngoc Linh hiéu qua, phai ap dung
triét dé bién phap quan 1y dich hai téng hop (IPM), chu trong viéc tao diéu
kién t6t nhét cho cdy sam sinh truong va phat trién, cu thé:

- Chon cay giéng phai dat tiéu chuan, khoe, sach sau bénh.

- Chon dt tot dé tréng, dit c6 nhiéu mun, khong b1 ting nudc, c6 do tan
che tr 70% trd 1€n.

- Tang cuong cac bi¢n phap canh tac nhu: V¢ sinh vuon, thu gom, cach
ly cay bénh... dé han ché cac d6i twong dich hai gay hai.

- Thuong xuyén kiém tra, phat hién sém cac d6i twong dich hai, xir 1y

kip thoi bang cac bién phap thu cong nhu: cit tia 14 bi bénh, nhd bo va xir Iy
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cay bénh,.. .Cén lam bay léng, bay kep, dung cu xua dudi... hodc dung nilon,
lu6i dé ngan cac dong vat gay hai vuon sam.

* Pbi v6i nhitg vuon giit giéng, nhan gidng, vuon wom khi ¢6 nguy co
dich hai nang, c6 thé str dung thuéc BVTV (uu tién str dung céc loai thudc sinh
hoc) theo hudng din ctia co quan chuyén mén dé bao vé ti da ngudn gidng.

Trong sam dang huéng dan ky thuit, trong lan trén mat dat tu nhién
(khong 1én ludng) dé tranh nudc mua tao thanh dong chay hay dét trong ludng
sam qua am w6t sau mua nham han ché bénh hai sau nay, dac biét ddi voi
bénh do vi khuan gay hai.

Ngoai ra, qua sam cO cac ddi tuong nhu chudt, chim va cac dong vat
khac rat thich an. Vi vay, khi cay két qua, phai lam tai ludi boc chum qua. Ti
lu6i duoc gin vao 1 que chic chan (que dai hay ngin tuy thude do cao cua
chum qua), que dugc cim chic xubng dat. Ngoai tac dung bao vé cac dbi
twong gy hai, coc tai ludi ¢ tic dung gitr cho cdy khong bi gid, mua lay db
do chum qua ndng.

7. Thu hoach

Sam Ngoc Linh trong tir cdy giéng sau 6 ndm c6 thé thu hoach duoc, tuy
nhién nang suét, chét lwgng va hiéu qua chua cao, nén thu hoach cu khi sam

dat tir 8 ndm tudi trd 18n, thu vao thang 10 - 12 (khi cay ngu dong).
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Phu luc 6
Quy trinh tam thoi k§ thuit trong va chim séc cAy sam Ngoc Linh
(Panax vietnamensis Ha et Grushv) trén dia ban tinh Kon Tum (Quyét
dinh s6: 649/QP-UBND tinh Kon Tum, ngay 10 thang 7 nim 2017)

I. PIEU KIEN SINH THAI TRONG SAM NGQC LINH

- Do cao thich nghi t6t nhat cta cdy Sdm Ngoc Linh tir 1.500 - 2.000 m.

- Téng nhiét d6 nam tir 6.500 - 7.000°C.

- Nhiét do binh quan nam trong khu vuc 13°C, nhi¢t do cao nhit 20°C, nhiét
d6 thap nhat 5°C.

- Luong mua nam tur 2.500 - 3.000 mm/nam.

- bo Am trung binh nam tir 85% - 90%, du Am vé mua mua, du Am vé
mua kho.

- Tong s6 gid nang tir 1200 - 1400 gid trong 01 nam.

- Chon dat dudi tan ring, do doc thap (< 15 - 20°) c6 kha niang thoat
nudc tot, 16p mun hitu co day tir 20 - 30 cm, d6 tan che cua rimg tir 70 - 90%.

II. Tiéu chuin ciy gidng SAm Ngoc Linh xuét vuon

- Ngudn gdc hat gidng: Hat giéng trén vuon cdy me tai Trung tim Sam
Ngoc Linh thuéc Céng ty TNHH MTV Lam nghiép Pak T6 va Cong ty Co phan
sam Ngoc Linh Kon Tum va da dugc cong nhan ngudn gidng theo quy dinh.

- Tudi cay: Pat 12 thang tudi;

- Hinh thai cay: ¢6 01 1a kép, 14 c6 mau xanh dén xanh dam;

- Chiéu cao than khi sinh trung binh: Ttr 10 cm trg 1én.

- Puong kinh ¢t tir 5 mm tré 1én; ¢6 tir 2- 3 ré chinh trd 1én.

- Khong c6 d4u hiéu sau bénh trén 14, than, 13, cl.

Luu y: Trong qué trinh van chuyén ciy gidng dén dia diém trong khong

dé cay bi xdy sat hodc bi dap gdy va 1 cac vat liéu dé gitt m cho ciy gidng.



183

III. KY THUAT UOM GIONG

1. Thu hai hat giéng

- Tudi vuodn cay thu hai hat gibng: Vuon gibng co do tudi tir 04 nam trd 1én.

- Thoi diém thu hai hat gidng: Thu hai vao thang 7 dén thang 9 hang nim,
trén vuon cdy di duoc ching nhan ngudn giéng theo quy dinh, c6 tudi cay dat tir
4 nam tudi trd 18n, hai d6i voi nhitng qua dé chin c6 mau do tuoi, c6 chim den
trén dau, vo qua sang bong, hat may.

2. Xir Iy hat giong

- Hat gidng thu hai vé dugc rai mong trén nia c6 16t 1op gidy mong, treo
& noi thoang mat trong thoi gian tir 3 dén 4 ngay dé hat kho réo.

- Khi phan thit qua da chuyén sang mong nudc, ding tay cha sat hat trén
ro nhya hoic tre nira dé loai bo phan thit qua va thu phan nhan hat. Phan nhan
hat thu duogc rai mong trén nia c6 16t 16p gidy mong nia khoang 2 dén 3 ngay
la gieo wom.

- Theo kinh nghiém, hat sau khi dugc loai bé phan thit c6 thé ngam trong
dung dich nude t6i 10-15% (1,0 - 1,5Kg t6i gid nhé ngdm véi 10 lit nuée, loc ldy
miedre) trong khoang 30 - 45 phit dé nglra mot s6 ndm bénh va ting sirc dé khang
cho cdy con, sau do dem gieo.

3. Chuin bj dat gieo hat

Luéng dé gieo hat giéng bang phang, duoc phu 1én mit luéng mot 16p
mun hitu co dugc phan huy tur tan du thuc vat trén nti day 7-10 cm, dugce xu
1y ngudn bénh, kién mdi; ludng gieo giéng thoat nudc tot, bo tri dudi tan rimg
c6 do tan che cua rung tur 80% tra 1én. Mat luéng cong hinh mu rua, rong 0,8
- 1,0 m, cao 20 - 30 cm, chiéu dai ludng tuy theo dia hinh nui, nhung khong
qua 10 m, thiét kétheo duong dong mirc dé han ché x6i mon, c6 thé 1am vom
che luéng mang phi ni 16ng tring hay ludi tring dé han ché mua, nhiét do

thap va duoc ké bon mit ludng.
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4. Gieo giong

- Thoi vu gieo tir thang 7 dén hét thang 9 hang nim, tién hanh cing voi
thu hai hat gidng.

- Rach hang sau 2 - 3 cm, hang cach hang 5-7 cm, hat cach hat trén hang
3 - 5 cm. Gieo xong dung choi xuong quét mot lugt dé cho mun 1ap hat, sau
d6 phit mot 16p 14 cay rimg hodc co tranh trén mat lubng dé gitr 4m, gitr Am
cho hat.

- Rai xung quanh luéng thudc kién dé phong trir kién tha hat di gieo.

5. Cham soc

- Lam gian che bang ludi den toan bo dién tich vuon wom dé tranh anh
nang va han ché dugc mua d4 va swong mubi.

- Xung quanh vuon wom dung ni 16ng tring, kho 1,2m rio kin dé tranh
chim, chuét... (trong dién tich vieon wom cé thé chia thanh tirng é nhé dé rao
nhém thudn loi cho viée bat chudt phd hoai cdy giong).

- Tudi nude: Mua mua tudi nhe mot 1an vao lac 7 gio sang dé rira swong;
Mua kho tudi 2 1an, mot 1an vao lic 7 gid sang va lic 3 - 4 gio chiéu. Tudi du
am, khong nén tudi dam. C6 thé lap dat hé théng tudi nudc bang phun
suong cho toan bo dién tich vuon wom.

- Kiém tra thoat nudc kip thoi khi mua 16n gdy ngap tng.

- Lam co6: Nho béng thu cong toan bd cé dai va cdy rung trén toan bod
mat luéng Sam va 16i di theo cac dot: Dot 1 tur thang 10 dén thang 11; dot 2 tur
thang 01 dén thang 02 nam sau; dot 3 tir thang 5 nam sau.

- Thu gom dan mot phan 16p phu trén mit ludng 5-10% hat ndy mam.

- Bao v¢: Hat va cay con mdi moc 1a nguén thic an cho kién, chim,
chudt,... mat khac diéu kién khi hau ¢ ving trong Sam Ngoc Linh thuong
xuyén c6 mua dé4, swong mudi, nén trong sudt thoi gian gico wom tir thang 7

dén thang 7 nam sau phai t6 chirc luc lugng bao v€ tai vuon uom 24/24



185

dé phat hién xtr Iy kip thoi. Co thé dung mang ni 16ng cing cao 35 - 40 cm
quanh ludng hodc quanh vuon dé ngan chudt, dui,... can pha cdy con.

IV. KY THUAT TRONG VA CHAM SOC SAM NGQC LINH

1. Thoi vu trong: Thoi vy trong Sam Ngoc Linh tir thang 6 dén thang 9.

2. Pat trﬁng:

Cong tac chuan bi dat trong Sam Ngoc Linh duoc tién hanh tir thang 4
dén thang 5 hang nam, gdm céac cong viéc chinh nhu sau:

- Phat don t4i thiéu day leo, cdy bui gom lai dé @i 1am phan hitu co, tuyét
d6i khong tac dong dén cay gb va va ciy tai sinh.

- Sau 2 thang phat don ciy bui va day leo, tién hanh cubc 1at dit. Cude
1at lai 1an 2 sau 1 - 2 thang, sau d6 danh ludng doc theo dudng dong mic,
chiéu dai ludng 8-10 m (tiiy theo dia hinh dat trong)dé lai dai phan cach giita
2 ludng dé lam duong di (khodng 60 cm), chiéu rong ludng tir 01 - 1,2 m,
chiéu cao ludng tir 15 - 20 cm, cac lubng dugc thiét ké theo kiéu “zich zac” tir
trén xudng.

- Xu ly dat, mun nai bﬁng cac loai thudc bao vé thuc vat co ngué)n
gbc sinh vat dé diét cac loai vi khuan Erwinia. sp, Erwini.as, Xanthomonas sp
va nam Phytophthora sp ¢ trong dit, min nii truée khi trong.

3. Mt d va khoang cach trong

- Mat d6 tréng: Mat do tréng thich hop cho 01 ha duéi tan rung tu nhién
ttr 30.000 - 40.000 cay.

- Khoang cach trong: Ciy cach cidy 30 cm, hang cach hang 40 cm,
khoang cac gitra cac luéng 60 cm.

4. K§y thuit trong

- Trong xen dudi tan rimg ty nhién c6 d che phu rimg tir 70% tré 1én.

- Tréng trén nén dat da tao luéng, cudc hd kich thuée dai 15 cm, rong

15cm, sadu 15 cm. HO trong dugc bon mun nui, sau d6 dit cay giong sau
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khong qua 4 cm va lap dat, 4n nhe chit gbc. Sau khi trdng dung 14 rimg
phil quanh gbc va mit ludng dé giir am.

- Bén thang 4 va thang 5 kiém tra ty 1¢ sdng dé tién hanh tréng dam.

5. Cham séc

5.1. Cac dot cham séc

- Nam tht nhit: 2 dot/nam.

- Nam tht 2 ¢én nam tha 5: 4 dot/nam.

- Nam thir 6 tré di: 02 dot/nam.

Céc dot cham soc két hop lam co, bon phan nhu sau:

a) Lam co

Lam c6 trén vudn sim trong tuong tu nhu 1am cé trén vudn wom theo
cac dot. Thao tac nhod cé nhe nhang tir trong gbc ra, sau do6 lay 14 cdy phu 1én
mat luéng dé han ché mua x6i mon.

b) Bon phan

- B6n thuc: Phan bon cho sdm Ngoc Linh cha yéu 1a mun nai duge phan
huy va hoai myc tur than, 14 cay rirng thu gom trong rung tu nhién.

- Bén qua mua lanh: Thang 10 -11 cay da bat dau co 14 vang, khi da hét
mua thu hat tién hanh vé sinh, bon cho cdy bang mun ndi bang cach phu 1én
mit dat gan goc cdy mot 16p mun day khoang 2 cm, sau d6 dung co tranh
phi mot 16p mong 1én bé mat ludng cho cdy qua mua lanh va giam mua x6i
mit ludng sam.

5.2. Tudi tiéu

- Muia mua tudi nhe mot 1an vao lac 7h sang dé rira swong; Mua kho tudi
2 lan, mot lan vao lic 7 gio sang va lac 3-4 gio chiéu. Tudi dam bao do am
khong dudi 60%. C6 thé lap dat hé thdng tudi nudc bang phun swong cho

toan bd dién tich vuon trong.
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- PAu mua mua khoang thang 5 dén thang 6 kiém tra, vét rinh thoat
nuéc quanh vuon sam kip thoi khi mua 16n dé tranh ngap Gng cuc bo trong
vuon cay.

5.3. Phong trir sau bénh hai va bao v¢

Thudong xuyén theo ddi dién bién siu bénh hai va két qua phong tru,
déng thoi phéi hop chét ché voi Tram Tré)ng trot va bao vé€ thuc vat cac huyén
dé phat hién xir Iy kip thoi.

a) Sau: Thuc té it gdp sdu pha hoai vuon sim Ngoc Linh, ¢ giai doan
vuon vom c6 thé gip siu to, sau an 14 (sdu rom) véi mat do it nén theo ddi dé
bat kip thoi.

b) Bénh

- Bénh vang 14, dom la:

+ Triéu chtimg: La bi vang va xuat hién cac vét dém. Nguyén nhan do
moi truong trong thira anh sang, cdy sim tiép xuc truc tiép voi anh sang tao
diéu kién thuan loi cho nAim Cercospora phat trién, bénh hai chu yéu trén 14, 14
c6 cac dém tron mau nau nhat, sau d6 chuyén sang mau nau do hodc nau sim.
Trén mot 14 c6 nhiéu ddm bénh lam 14 mau bién vang va rung.

+ Bién phap phong trir: Pam bao do che phu rung tir 70% trd 1€n

- Bénh gi sat:

+ Triéu ching: Bénh xudt hién rai rac trén 14 sam Ngoc Linh, nhung
thuong ty 16 nhiém bénh thap, khong anh hudng dang ké dén sinh trudng,
phat trién ciia cdy sam Ngoc Linh. Nguyén nhan do ndim Hemileia vastatrix B
& Br gay ra khi nhiét d6 nhi¢t d§ khong khi dat 22°C, mua nhiéu va cay duoc
cung cap di nudc.

+ Bién phap phong trir: Nh6 bo va tiéu hiy ngay cac cdy bi bénh gi sat
ning dé tranh 1y lan.

- Bénh thdi cu:
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+ Tri€u chung: Trén d4u cu sam bj thdi nhiin, néu nang co thé théi ca cu.
Nguyén nhan do vi khuan Envinia. sp va vi khuan Xanthomonas. sp xam
nhiém qua vét thuong co gidi trén dau ca (Tdc dong ciia con nguwoi, chudt,
dui, mwa da, canh cdy roi,...).

+ Phong trir bénh: Dung ludi che chin trén luéng Sam Ngoc Linh dé han
ché vét thuong co gidi do mwa d4, canh cay roi,...; nhd bo nhitng ciy bi thdi
hoan toan dem tiéu hiy sau d6 xur Iy dat bang voi bot hodc cac ché pham c6
chira nAm Trichoderma; tap trung cham séc, bon mun ty nhién két hop tron
chung v&i ché pham c6 chira ndm Trichoderma cho nhiing cay bi thdi mot
phan & du ci va dang moc chdi méi. Co thé xir 1y cac ciy bi bénh bang mot
trong cac ché pham sinh hoc nhu Kaisin SOWP, 100WP; Goldnova 200WP;
Actinovate 1SP.

c) Bao v¢

- Rao ludi, chan mang nilon, dit bdy xung quanh vuon hodc ting
ludng dé bao vé khoi chudt, dui pha hai. Dung ro chup dé bao vé qua khoi bi
cac loai chim an.

- Pinh ky 10-15 ngay kiém tra dé nhat canh khd muc roi xudng luéng sam.
V. THU HOACH
1. K¥ thuat thu hoach

- Giai doan thu hoach: Tudi cay thu hoach dat tr 06 nam tudi trd 1én
dé dam bao ham luong saponin. Thu hoach vao thang 10 dén thang 11 khi cay
chuyén sang giai doan ngi1 dong.

- K§ thuat thu hoach: Cit 14 dé riéng, moi nhe dat xung quanh cu tranh giy
cli va dut ré, sau d6 dao cu, rii nhe dat, xép vao dung cu dung tranh bi xay sat cu.

2. So' ché, bio quan

Rira sach, cit hét r& phu va dem phoi hodc say kho. Cu kho duge bao

quan trong tai chong am va dé noi kho réo.
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Phu luc 7
Hwéng din nhén giong sim Ngoc Linh bang hat
(Truwong Thi Hong Hai va cs., 2019)

I. CHUAN BI GIEO HAT SAM NGQC LINH
1.1. Lwa chon hat gidng sam Ngoc Linh

- Chon cac hat gidng sam Ngoc Linh thu tir qua cia ciy me 6 - 8 nam tudi.

- Qua chin hoan toan, khi chin c¢6 mau do twoi, thuong cé chdm den
khéng déu & dinh qua, qua c6 hinh than, khong sau bénh.

- Hat c6 mau trang hay vang nhat dai 6 - 8mm; rong 5 - 6mm, day 2mm,
bé mat hat rap, c6 nhiéu chd 16i 16m, hat thu hoach tir thang 8 dén thang 10
hang nam, sau khi thu hoach tién hanh gieo hat ngay dé tang kha ning nay
mam cua hat.
1.2. Chuan bi gia thé gieo hat sim Ngoc Linh

- Nén gieo hat sam Ngoc Linh trong gia thé cat su6i am hoic gia thé min
ring tu nhién dé c6 thoi gian nay mam nhanh va ty 18 nay mam cao.

- P6i voi cat subi am sau khi lay vé rira sach loai bo hét rac ban lan trong cat.

- Pi v6i mun ring tu nhién chon loai toi x4p, loai bo ré cay va rac ban
va c6 dai lan trong mun.
1.3. Ngam hat giong saim Ngoc Linh

- Ngam hat trong nudc c6 nhiét d6 45°C, trong thoi gian tir 4 - 8 tiéng
trude khi gieo.

- Xir 1y hat giong bang ché pham Trichoderma + Bacillus trong qua trinh
ngam hat dé phong va loai b6 mam mdng sau bénh hai trén hat giéng sim

Ngoc Linh.
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Il. GIEO HAT VA CHAM SOC CAY SAM NGOC LINH TRONG
VUON UOM
2.1. Theai gian gieo hat

- Gieo hat vao thang 9 dén thang 10 hang nim, ngay sau khi thu hoach
hat tur cay sam me.
2.2. Gieo hat

- Chuan bi gia thé cat sudi 4m hodc mun ring tu nhién c6 dé am 70 - 80%.

- Bau gieo hat ¢o kich thudc 10 x 12cm, duc sén céac 16 thoat nuéc ¢ day
va thanh bau, st dung bau nilon tring hoic den.

- Cho gia thé vao ti bau, vd va nén chit gia thé vira phai, cach miéng
bau tir 1 - 2cm.

- Puyc 16 sau tir 1- 1,5¢cm, cho hat vao va lap gia thé pha kin.

2.3. Cham soc sau gieo

- Tudi am sau gieo, duy tri do am gia thé bau gieo hat tir 70 - 80% d6 am
tuyét ddi.

- Sau khi gieo hat xong tién hanh xép bau vao noi dat ring tuong dbi
bang phang, che sang bang ludi den hodc xanh, che sang tir 70 - 90% anh
sang, sau khi hat moc mam va 16n dan thi giam do che sang dé cay thich nghi
véi moi trudng song.

- biém dat bau wom hat t6t nhat 13 gan khu vuc trong sam.

- Sau khi cay sim Ngoc Linh nay mam tién hanh phun ché pham
Trichoderma dé phong trir bénh hai, cach 15 ngay phun 1 lan.

2.4. Chuyén cay sam Ngoc Linh con sang gia thé wom ciy con
Sau 1 thang tinh tir thoi gian moc mam (10% s6 hat moc mam) tién hanh

chuyén cay sam con sang gia thé bau wom cay con.
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- Chuan bj gia thé biu wom ciy con: 90% dat mun tu nhién + 10% phan
hitu co hoai muc u tir 14 cy ring hodc dat mun tu nhién trong tham rimg c6
d6 4m 70 - 80%.

- Biu vom cay con c6 kich thudc 12 x 15cm, duc sin céc 16 thoat nudc &
day va thanh bau, st dung bau nilon tring hoic den.

- Cho gia thé vao tai bau, vd va nén chit gia thé vira phai cach miéng
bau tir 1 -2 cm.

- Tao héc giita bau gia thé wom cay con, d6 sau cta hoc 16n hon do dai
cta bo ré tir 0,5 dén 1cm.

- Pat cay sam con vao hdc bau wom, ép chat dat kin co ré.

- Tudi am sau khi chuyén bau, duy tri d6 am gia thé bau wom cay con tir
70 -80% do am tuyét doi.

- Tién hanh phun ché pham Trichoderma dé phong trir bénh hai, cach 15
ngay phun 1 1an dén khi suat vuon.

- Nho va 1am sach co dai moc trong bau wom cay con.

I1. TIEU CHUAN CAY CON SUAT VUON

- La xanh dam hoac xanh vira, ¢o tir 2 - 3 1a.

- Chiéu cao trung binh 13 - 15cm.

- Chiéu dai than ré: 1,0 cm tré lén.

- Puong kinh than ré: 0,8 cm tré 1én.

- Than 1€ c6 tir 1 - 3 ré chinh.

- Cay khoe manh, khong sau bénh.
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Phu luc 8
Dién bién thoi tiét ciia huyén Tu Mo Réng nim 2018-2020

Thang |  Nhiétdo (C) DY am (%) S6 gio' niing (gio) Lugng mua (mm)
(M 2018 | 2019 | 2020 | 2018 | 2019 | 2020 2018 2019 2020 2018 2019 2020
T1 216 | 21,3216 | 780|710 | 720 | 216,7 256,6 278,9 25,0 0,0 0,4
T2 210 | 24,1 | 22,2 | 74,0 | 66,0 | 67,0 | 255,0 262,8 282,0 0,0 0,3 0,0
T3 234|251 | 26,2 76,0690 | 720 | 251,0 230,4 244.6 63,5 151,6 18,5
T4 248 | 258 | 255 | 73,0 | 74,0 | 75,0 | 230,0 238,5 3175 78,2 151,8 96,1
T5 251|258 | 265|800 | 78,0 | 810 | 251,0 182,7 2121 63,5 280,7 175,0
T6 24,1 | 255 | 255 | 85,0 | 81,0 | 84,0 | 104,0 160,1 175,7 202,7 137,7 152,6
T7 235 | 24,2252 | 91,0 | 85,0 | 850 | 48,9 95,5 180,7 | 497,4 | 252,0 180,4
T8 23,81 24,0 24,6 | 89,0 | 88,0 | 89,0 | 62,00 67,2 114,1 | 536,8 | 267,1 | 364,9
T9 248 | 238|249 | 850|820 (870 | 188,8 1415 160,7 | 328,6 | 246,6 199,7
T10 23,6 | 23,9 | 23,2 | 79,0 | 77,0 | 90,0 | 235,7 | 203,6 99,8 54,7 51,5 479,0
T11 23,7 | 22,3 | 224 | 76,0 | 76,0 | 82,0 | 231,2 200,0 182,2 0,4 30,7 51,6
T12 23,3 120,3|218 | 750|740 | 76,0 | 228,38 276,7 2482 1,2 0,0 0,0
B
i 235|238 24,1 |80,1 | 76,8 | 80,0 | 2303,1 | 2315,6 | 2496,5 | 1852,0 | 1570,0 | 1718,2
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Phu luc 9

Két qua thiét ké chi thi phan tir dua trén trinh tu hé gen nhan

STT | Kihigu | <I€ "?“I’VVQ' dom | Nhiét d¢ gan Iggzh;rl::gc
vi lap mdi PCR (bp)
1 Gl (TAT)10 59 182
2 G2 (TA)26 60 247
3 G20 (TTAAT)3 57 276
4 G24 (TA)24 59 221
5 G34 (AT)15 58 205
6 G36 (TA)24 60 219
7 GAl (GGAACC)3 58 299
8 G42 (ATTTTTT)3 58 166
9 G43 (TA)27 59 162
10 G46 (CAA)10 60 204
11 G48 | (CTGCTGG)A 58 239
12 G50 (AT)22 59 175
13 G51 (AG)17 58 205
14 G52 (TTA)10 58 249
15 G53 (AT)18 58 250
16 G54 (AGCTCT)3 59 319
17 G55 (CT)14 58 168
18 G56 (AT)13 57 250
19 G57 (CT12 57 152
20 G58 (TA)21 60 230
21 G59 (AT)10 57 244
22 G60 (GA)10 58 176
23 G61 (TA)13 59 225
24 G62 (AT)12 58 238
25 G63 (TA)12 58 228
26 Go4 (TA)10 58 289
27 G65 (AT)10 58 250
28 G66 | (AGT)7,(AG) 58 235
29 G67 (AG)10 58 230
30 G68 (GATG)6 59 220
31 G69 (AAAC)3 57 243
32 G70 (AG)10 59 227
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N T AL aA 2 Kich thwéc
STT | Kihigu | e "i“l’fa don | Nhigtdogan | “co hpam
VP Mol PCR (bp)
33 E1 (TTA)7 52 288
34 E3 (TTTGT)3 59 240
35 E5 (GGGGA)3 59 250
36 E13 (CAAAAT)5 59 179
37 E14 (AT)30, (AC)6 57 224
38 E16 (AT)22 59 237
39 E19 (AT)32 59 101
40 E20 (AT)21 58 212
41 E21 (TCTCAAC)4 59 171
42 E23 (AT)20 57 208
43 E24 (AT)21 58 209
44 E25 (AT)28 59 196
45 E26 (AAG)7 59 235
46 E27 (TAT)6 59 186
47 E28 (AAAAAT)4 59 207
48 E29 (TA)11 59 235
49 E31 (GAAAGA)4 59 246
50 E32 (CACTG)5 58 199
51 E33 (GCCCCT)3 58 173
52 E34 (TCAGCA)3 59 182
53 E35 (GAG)7 59 160
54 E36 | (TC)20, (AATT)3 59 246
55 E37 (GGTGAG)5 59 199
56 E38 (TC)10 59 189
57 E39 (CCATCT)5 58 150
58 E40 (AT)12 59 200
59 E41 (TA)14 59 217
60 E42 (TGATGC)3 60 249
61 E44 (GAG)8 59 159
62 M1 | (AGAGAGAC)3 58 199
63 M2 (TG)10 60 154
64 M11 (TTTCTCC)4 58 163
65 M12 (AGAT)11 58 142
66 M13 (AAATGG)5 58 153
67 M14 (AATA)T 58 166
68 M15 (GA)15 59 100
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N T AL aA 2 Kich thwéc
STT | Kihigu | e "i“l’fa don | Nhigtdogan | “co hpam
VP Mol PCR (bp)
69 M16 (TCA)7 59 161
70 M17 (GA)22 59 196
71 M18 (CAA)10 59 199
72 M19 (GA)15 59 223
73 M20 (AGG)7 58 218
74 M22 (TC)14 59 224
75 M23 | (CT)9, (GTCG)3 59 213
76 M24 (TGC)4(GA)8 58 154
77 M25 (ATAC)5 58 243
78 M26 (TGAA)5 60 247
79 M27 (ACA)8 59 179
80 M28 (GAA)6 58 150
81 M29 (AACA)5 59 248
82 M30 (AAC)6 59 230
83 M31 (CAG)6 59 175
84 M32 (AGG)6 59 223
85 M33 (AC)9 59 168
86 M34 (CATA)5 59 115
87 M35 (GAA)6 60 104
88 M36 (CAA)6 59 219
89 M38 (GA)9 60 166
90 M40 (AGA)5 59 151
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Phu luc 10

HINH ANH
MOQT SO HINH ANH THUC HIEN PE TAI
B ™

Hinh 2: Trao déi vé tiém nang phdt trién
san pham sam Ngoc Linh

]

Hinh 4: Cu sam Ngoc Linh tai phién cho
huyén Nam Tra My
< R}

Hinh 3: Trao d6i tim hiéu thong tin voi duoc
sy Bao Kim Long tai dinh nti Ngoc Linh

7y =

NOKIA

Hinh 5: Nha cung cdp cii sém Ngoc Linh Hinh 6: Tham gia Hoi thao
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Hinh 8: Umau
r wh 1'

Hinh 10: Chuan bi phan iimg PE’R‘ o



Hinh 15: Luu may tinh

I
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NOKIA

Hinh 12: Gel agarose

Hinh 16:San pham dién di
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7
A

Hinh 19: Vé sinh buong cdy sau nudi cdy

T ——

. a
. _Lt-"g ?\"Q % - q
Fogr >

A S . Y 0
Hinh 20: Kiém tra mé seo c6 kha nang sinh Hinh 21: Sy phat nay mam cia phoi
phoi thanh cay con vagi ci micro
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Hinh 23: Cdy con hoan chinh Véi ré,
Cu micro, thdn la

—_—

Hinh 24: GS.TS. Nguyén Quang Thach
tham phong nuoi cay mo

Hinh 26: Cay con hoan chinh véi ré, ca micro, than 14
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28: Cdy nuoi cﬁy mo sau 2 thang trén
sinh truong tot

Hinh 30: Cu sam nudi cdy mé sau 2 nam o ngodi viecon wom
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Hinh 36: May xay xac ba thut vat dé i

Hinh 35: Gieo hat trén luéng phdn vi sinh
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Hinh 37: San pham tu’ xdc ba z‘hu’C Vat

Hinh 41: Vat liéu phdn bon Hinh 42: Xdp xép cdc khay thi nghiém
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R

s

Hinh 43: Ldy mdu dat rimg

hat

THENGHIENE GIA THE Geo i
VoM AT CIONG

Hinh 46: Thi nghiém mdt dé trong Hinh 47: Thi nghiém phdn bon
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Hinh 48: Cac khay thi nghiém dwoc dat cach Hinh 49: D6 chiéu cao cdy
mat dat

™

e

Hinh 52: Do dwong kinh cu Hinh 53: Cén khoi lwong cii sdm
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Phuc luc 11
KET QUA XU LY THONG KE

Bing 3.6. Ty 1& nhiém khi vio miu tir mé cii cdy sim Ngoc Linh

BALANCED ANOVA FOR VARIATE TLN FILE TLN1 12/ 4/20 15:26
BALANCED ANOVA FOR VARIATE XLMC FILE XLMC 24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 XLMC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 7.04705 3.52353 0.74 0.510 3
2 CT 4 15121.2 3780.30 794.71 0.000 3
* RESIDUAL 8 38.0545 4.75682
* TOTAL (CORRECTED) 14 15166.3 1083.31
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE XLMC 24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS XLMC
1 5 50.3140
2 5 48.8600
3 5 48.8600
SE(N=  5) 0.975379
5$LSD  8DF 3.18061
MEANS FOR EFFECT CT
CT NOS XLMC
1 3 90.0000
2 3 70.0567
3 3 62.5000
4 3 14.1667
5 3 10.0000
SE (N=  3) 1.25921
5%LSD  8DF 4.10615
ANALYSIS OF VARIANCE SUMMARY TABLE FILE XLMC 24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———————m—mmm SD/MEAN | [
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
XLMC 15 49.345 32.914 2.1810 4.4 0.5101  0.0000
Col_1 | Count Mean Homogeneous Groups
5 3 10.0 X
4 3 14.1667 X
3 3 62.5 X
2 3 70.0567 X
1 3 90.0 X
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Bang 3.7. Ty 1& nhiém khi vao miu tir mé chdi mam ciy sim Ngoc Linh

BALANCED ANOVA FOR VARTATE XILMC FILE XLMC  24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 XLMC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 7.04705 3.52353 0.74 0.510 3
2 CT 4 15121.2 3780.30 794.71 0.000 3
* RESIDUAL 8 38.0545 4.75682
* TOTAL (CORRECTED) 14 15166.3 1083.31
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE XLMC  24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS XLMC
1 5 50.3140
2 5 48.8600
3 5 48.8600
SE(N= 5) 0.975379
5$LSD  8DF 3.18061
MEANS FOR EFFECT CT
cT NOS XLMC
1 3 90.0000
2 3 70.0567
3 3 62.5000
4 3 14.1667
5 3 10.0000
SE(N=  3) 1.25921
5$LSD  8DF 4.10615
ANALYSIS OF VARIANCE SUMMARY TABLE FILE XLMC  24/12/22 9:55
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |NL [CT
(N=  15)  ==——mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
XIMC 15 49.345 32.914 2.1810 4.4 0.5101  0.0000
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
4 3 50 [X
3 3 20.0 X
2 3 23.3333 X
5 3 31.6667 X
1 3 90.0 X
> > A X . N X N A A A A H
Béang 3.8. Ty 1€ nhiem khi vao mau tir mé than cay sam Ngoc Linh
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 XLMT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 33.7120 16.8560 3.17 0.096 3
2 CT 4 14792.0 3698.01 694.77 0.000 3
* RESIDUAL 8 42.5814 5.32268
* TOTAL (CORRECTED) 14 14868.3 1062.02

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE XLMT 24/12/22 10:36
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—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS XLMT
1 5 44.0800
2 5 46.3200
3 5 42.6800
SE(N= 5) 1.03176
5$LSD  8DF 3.36448
MEANS FOR EFFECT CT
cT NOS XLMT
1 3 90.0000
2 3 67.8000
3 3 41.3333
4 3 18.6667
5 3 4.00000
SE(N=  3) 1.33200
5%LSD  8DF 4.34352
ANALYSIS OF VARIANCE SUMMARY TABLE FILE XLMT 24/12/22 10:36
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ==——mmm—mmmmmmm o SD/MEAN | [
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
XLMT 15 44.360 32.589 2.3071 5.2 0.0963  0.0000
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
5 3 40 |X
4 3 18.6667 | X
3 3 41.3333 X
2 3 67.8 X
1 3 90.0 X
> WA X . N X N A7 A A H
3.9. Ty 1€ nhiém khi vao mau tir mo la cay sam Ngoc Linh
BALANCED ANOVA FOR VARIATE XIML1 FILE XLML1 24/12/22 23:22
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 XLML1
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 4.18534 2.09267 0.16 0.858 3
2 CT 4 12898.2 3224.55 239.84 0.000 3
* RESIDUAL 8 107.555 13.4443
* TOTAL (CORRECTED) 14 13010.0 929.283
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE XLML1 24/12/22 23:22
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS XLML1
1 5 47.4600
2 5 48.7000
3 5 48.4000
SE (N= 5) 1.63978
5%LSD 8DF 5.34715

MEANS FOR EFFECT CT
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CT NOS XLML1
1 3 90.0000
2 3 68.0667
3 3 51.4333
4 3 20.0000
5 3 11.4333
SE (N= 3) 2.11694
5%LSD 8DF 6.90313
ANALYSIS OF VARIANCE SUMMARY TABLE FILE XLML1 24/12/22 23:22
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 15)  —=——mmmmmmmmmmmm e SD/MEAN | [
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
XLML1 15 48.187 30.484 3.6667 7.6 0.8585 0.0000
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
5 3 | 114333 [
4 3 200 | X
3 3 | 514333 | x
2 3| 68.0667 X
1 3 90.0 X
> Fe 2 d ){ )( b A 2 A A
Bang 3.10. Anh hwéong cua chat 2,4-D dén sy tao thanh mo6 seo ¢ cay sam

a. Ty 1€ phéi v6 tinh dwgc tao thanh (%)

Ngoc Linh

BALANCED ANOVA FOR VARIATE TLPVT FILE TLPVT  23/12/22 23:30
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 TLPVT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 197.494 98.7471 3.85 0.043 3
2 CT 8 11902.8 1487.85 57.97 0.000 3
* RESIDUAL 16 410.653 25.6658
* TOTAL (CORRECTED) 26 12510.9 481.189
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TLPVT  23/12/22 23:30
—————————————————————————————————————————————————————————————————— PAGE 2

NL NOS
1 9
2 9
3 9
SE (N= 9)
5%LSD 16DF

TLPVT

50.9189
56.8556
56.4333

1.68871
5.06279

O ~J oy Ul WN
wWwwwwwww
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9 3 45.0000
SE (N= 3) 2.92494
5%LSD 16DF 8.76901

ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLPVT 23/12/22 23:30

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  27)  —————mmmmmmmmm o SD/MEAN | [ [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
TLPVT 27 54.736 21.936 5.0661 3.3 0.0425 0.0000
Method: 95.0 percent LSD
Col_1 Count Mean Homogeneous Groups
4 3 20.0 X
5 3 35.0 X
9 3 45.0 X
1 3 45.0 X
3 3 50.0 XX
6 3 55.0 X
2 3 74.5767 X
7 3 79.01 X
8 3 89.0367 X
){ A A . A
b. TB so phoi vo tinh/mé6 seo
BALANCED ANOVA FOR VARIATE SPVT FILE SPVT  25/12/22 11:51
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 SPVT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .622221E-01 .311111E-01 0.33 0.726 3
2 CT 8 265.327 33.1658 354.29 0.000 3
* RESIDUAL 16 1.49778 .936115E-01
* TOTAL (CORRECTED) 26 266.887 10.2649
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE SPVT  25/12/22 11:51
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS SPVT
1 9 14.8000
2 9 14.9111
3 9 14.8222
SE (N= 9) 0.101987
5%LSD 16DF 0.305758

CT NOS SPVT
3 12.6000
3 18.5000
3 16.3000
3 12.1000
3 12.2000
3 13.6000
3 17.5000
3 20.1000
3 10.7000

O 00 Jo Ul W

SE (N= 3) 0.176646
5%LSD 16DF 0.529588

ANALYSIS OF VARIANCE SUMMARY TABLE FILE SPVT 25/12/22 11:51
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—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 27)  mmmmmmmmmmm SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS RESID SS | |
SPVT 27 14.844 3.2039 0.30596 2.1 0.7259 0.0000
Col_1 Count Mean |Homogeneous Groups
9 3 10.7 |X
4 3 12.1 X
5 3 12.2 X
1 3 12.6 X
6 3 13.6 X
3 3 16.3 X
7 3 17.5 X
2 3 18.5 X
8 3 20.1 X

Bing 3.11. Anh hwéng ciia méi truwong nudi ciy dén sw ndy mam ciia

phoi thanh ciy con in vitro v4i ci micro sam Ngoc Linh
BALANCED ANOVA FOR VARIATE PNM FILE PNM 23/12/22 23:46

VARIATE V003 PNM

:PAGE 1

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 6.99462 3.49731 8.29 0.004 3
2 CT 7 5968.57 852.653 *xxxxx 0,000 3
* RESIDUAL 14 5.90770 .421978
* TOTAL (CORRECTED) 23 5981.48 260.064
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PNM  23/12/22 23:46
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS PNM
1 8 49.9500
2 8 48.6450
3 8 49.1125
SE (N= 8) 0.229668
5%LSD 14DF 0.696633
MEANS FOR EFFECT CT
CT NOS PNM
1 3 26.5000
2 3 31.0000
3 3 38.5000
4 3 51.5000
5 3 69.7433
6 3 60.5000
7 3 45.5000
8 3 70.6433
SE(N=  3) 0.375046
5%LSD 14DF 1.13760
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PNM  23/12/22 23:46
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 24)  ———mmmmmmmmmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS | |
PNM 24 49.236 16.127 0.64960 1.3 0.0043 0.0000



212

Col_1 | Count Mean |Homogeneous Groups
1 3 265 [X
2 3 31.0 X
3 3 38.5 X
7 3 45.5 X
4 3 51.5 X
6 3 60.5 X
5 3 69.7433 X
8 3 70.6433 X
Bang 3.12. Anh hwéng ciia méi trwong dinh dudng va chat dieu tiet sinh

truwéng dén kha ning ra ré ciia ciy c6 cii micro ciy sim Ngoc Linh
a. SO lwong ré trung binh (cai) cAy sim Ngoc Linh & méi truong (MS)

BALANCED ANOVA FOR VARIATE SR1 FILE SR1 1/ 6/23 21:28
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 SR1
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .246667E-02 .123333E-02 0.12 0.893 3
2 CT 2 .960000 .480000 45.14 0.003 3
* RESIDUAL 4 .425331E-01 .106333E-01
* TOTAL (CORRECTED) 8 1.00500 125625
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE SR1 1/ 6/23 21:28
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS SR1
1 3 1.58667
2 3 1.59000
3 3 1.62333
SE (N= 3) 0.595351E-01
5%LSD 4DF 0.233365
MEANS FOR EFFECT CT
CT NOS SR1
1 3 1.20000
2 3 1.60000
3 3 2.00000
SE (N= 3) 0.595351E-01
5%LSD 4DF 0.233365
ANALYSIS OF VARIANCE SUMMARY TABLE FILE SRI1 1/ 6/23 21:28
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 9)  mmmmmmmmm——————————— SD/MEAN | |
NO. BASED ON  BASED ON % | I
OBS. TOTAL SS  RESID SS \ \
SR1 9 1.6000 0.35444 0.10312 6.4 0.8927 0.0031

Col_1 [Count [Mean |Homogeneous Groups
1 3 1.2 X
2 3 1.6 X
3 3 2.0 X
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b. S6 lwgng ré trung binh (cai) cdy sim Ngoc Linh ¢ méi truong (SH)

BALANCED ANOVA FOR VARIATE SR FILE SRSH 13/ 4/20 0: 4
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 SR
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .206000E-01 .103000E-01 0.32 0.742 3
2 MT 2 12.7400 6.37000 200.00 0.001 3
* RESIDUAL 4 .127399 .318497E-01
* TOTAL (CORRECTED) 8 12.8880 1.61100
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE SRSH 13/ 4/20 0: 4
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS SR
1 3 3.92333
2 3 3.94333
3 3 4.03333
SE (N= 3) 0.103037
5%LSD 4DF 0.403882
MEANS FOR EFFECT MT
MT NOS SR
1 3 2.60000
2 3 3.80000
3 3 5.50000
SE (N= 3) 0.103037
5%LSD 4DF 0.403882
ANALYSIS OF VARIANCE SUMMARY TABLE FILE SRSH 13/ 4/20 0: 4
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |MT
(N= 9)  mmmmmmmmm——————————— SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS RESID SS \ \
SR 9 3.9667 1.2693 0.17846 4.5 0.7423 0.0005

Method: 95.0 percent LSD

Col_1 [ Count | Mean [Homogeneous Groups
1 3 26 |X
2 3 3.8 X
3 3 5.5 X

Bang 3.13. Anh hwéng ciia ham hrgng than hoat tinh dén su sinh truéng
va ra ré ciia cay in vitro saim Ngoc Linh

BALANCED ANOVA FOR VARIATE SRC FILE SRC 2/ 7/22 16:24
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 SRC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .365000E-02 .182500E-02 0.44 0.667 3
2 CT 3 19.8300 6.61000 FxrxAkxx (0,000 3

* RESIDUAL 6 .249470E-01 .415784E-02

* TOTAL (CORRECTED) 11 19.8586 1.80533
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0.322406E-0
0.111526

1

w N
w
o
o
o
o

0.372283E-0
0.206779

1

ANALYSIS OF VARIANCE SUMMARY TABLE FI

LE SRC 2/ 7/22 16:24

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE

SRC

(N=

NO.
OBS.
12
Method: 95.0 percent LSD

GRAND MEAN STANDARD
12)  —=mmm—————=

BASED ON

TOTAL SS

2.9500 1.3436

DEVIATION C OF V |NL
————————— SD/MEAN |
BASED ON % |
RESID SS |

0.64481E-01 3.3 0.6670

Col_1 | Count Mean |Homogeneous Groups
1 3 12 X
2 3 23 X
4 3 38 X
3 3 45 X

|CT \
I I
\ \
\ \
0.0000

Bang 3.14. Anh huéng ciia ham lwong dinh dudng co ban dén sinh

a. SO ré/cay

truwéng cua cay sam Ngoc Linh

BALANCED ANOVA FOR VARIATE R/C FILE AHDDCBRC 13/ 4/20 22:21
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 SRSH
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .319998E-02 .159999E-02 0.74 0.533 3
2 CT 2 .860000 .430000 200.00 0.001 3
* RESIDUAL 4 .860006E-02 .215002E-02
* TOTAL (CORRECTED) 8 .871800 108975
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE SRSH 2/ 7/22 16:50

—————————————————————————————————————————————————————————————————— :PAGE 2

SE (N= 3)
5%LSD 4DF

SRSH
4.65333
4.65333
4.69333

0.267707E-0
0.104935

1
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CT NOS SRSH
1 3 4.40000
2 3 5.10000
3 3 4.50000
SE (N= 3) 0.267707E-01
5%LSD 4DF 0.284935

ANALYSIS OF VARIANCE SUMMARY TABLE FILE SRSH 2/ 7/22 16:50

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 9)  mmmm - SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS [ [
SRSH 9 4.6667 0.33011 0.46368E-01 2.5 0.5332 0.0005
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 44 X
3 3 45 X
2 3 5.1 X
oA
b. Chiéu cao
BALANCED ANOVA FOR VARIATE CC3 FILE CC3 1/ 6/23 20:29
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 CC3
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .780005E-02 .390002E-02 0.10 0.908 3
2 CT 2 4.34000 2.17000 54.66 0.002 3
* RESIDUAL 4 .158800 .396999E-01
* TOTAL (CORRECTED) 8 4.50660 .563325
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CC3 1/ 6/23 20:29
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS cc3
1 3 6.17667
2 3 6.12667
3 3 6.19667
SE(N=  3) 0.115036
5%LSD  4DF 0.450917
MEANS FOR EFFECT CT
CT NOS cc3
1 3 6.50000
2 3 6.80000
3 3 5.20000
SE(N=  3) 0.115036
5%LSD  4DF 0.450917
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CC3 1/ 6/23 20:29
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
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VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 9) mmmmm oo SD/MEAN | [
NO. BASED ON  BASED ON S | |
OBS. TOTAL SS  RESID SS | |
cc3 9 6.1667 0.75055 0.19925 3.2 0.9080 0.0024
Method: 95.0 percent LSD
Col 1 [Count [Mean |Homogeneous Groups
3 3 5.2 X
1 3 6.5 X
2 3 6.8 X

Bang 3.15. Anh hwéng ciia gia thé dén kha ning thich ing cdy gidng sim

Ngoc Linh in vitro trong diéu kién nhén tao khi dwa ra vudn wom cé gian

re
mai che
r
2 A A r
a. Ty 1€ song sot
N SOURCE OF VARIATION DF SUMS OF MEAN FF RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 5.56112 2.78056 0.43 0.673 3
2 CT 3 555.578 185.193 28.59 0.001 3
* RESIDUAL 6 38.8610 6.47683
* TOTAL (CORRECTED) 11 600.000 54.5455

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TLSX3 27/ 6/22 11:29

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS TLSX
4 77.5000
4 76.6675
4 75.8325
SE (N= 4) 1.27248
5%LSD 6DF 4.40171
MEANS FOR EFFECT CT
CT NOS TLSX
1 3 68.8900
2 3 72.2200
3 3 86.6667
4 3 78.8900
SE (N= 3) 1.46933
5%LSD 6DF 5.08266
ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLSX3 27/ 6/22 11:29
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT

(N=  12)  —mmmmmmm e SD/MEAN | | |
NO. BASED ON  BASED ON % | | |
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OBS. TOTAL SS  RESID SS \ |
TLSX 12 76.667 7.3855 2.5450 3.3 0.6726 0
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups

1 3 68.89 [X

2 3 7222 |X

4 3 78.89 X

3 3 86.6667 X

b. Ting truéng trung binh chiéu cao ciy

BALANCED ANOVA FOR VARIATE TCC FILE TCC 27/ 6/22 9:38
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 TCC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .500000E-02 .250000E-02  0.20 0.825 3
2 CT 3 .202500 .675000E-01  5.40 0.039 3
* RESIDUAL 6 .750000E-01 .125000E-01
* TOTAL (CORRECTED) 11 .282500 .256818E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TCC 27/ 6/22 9:38
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS TCC
1 4 0.500000
2 4 0.450000
3 4 0.475000
SE(N=  4) 0.559017E-01
5%LSD  6DF 0.193373
MEANS FOR EFFECT CT
CT NOS TCC
1 3 0.400000
2 3 0.600000
3 3 0.600000
4 3 0.300000
SE(N=  3) 0.645497E-01
5%LSD  6DF 0.0623288
ANALYSIS OF VARIANCE SUMMARY TABLE FILE TCC 27/ 6/22 9:38
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD  DEVIATION C OF V |NL ICT
(N=  12) ——m—mmmmmmmmmmm oo SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS | |
TCC 12 0.47500 0.16026 0.11180 4.5 0.8245  0.0392
Method: 95.0 percent LSD
Col_1 | Count | Mean |Homogeneous Groups
4 3 3 |x
1 3 4 X
3 3 .6 X
2 3 6 X

Bang 3.16. Anh hwéng ciia tudi cdy dén kha ning thich ing ciia cdy giong
in vitro trong veon wom c6 gian mai che.
a. Ty 1¢ song sét

BALANCED ANOVA FOR VARIATE  TLSXTC FILE TLSXTC  24/12/22 0:25
—————————————————————————————————————————————————————————————————— :PAGE 1
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VARIATE V003 TLSXTC

LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 12.3034 6.15168 0.87 0.486 3

2 CT 2 127.848 63.9238 9.07 0.034 3

* RESIDUAL 4 28.1931 7.04827

* TOTAL (CORRECTED) 8 168.344 21.0430

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS TLSXTC
1 3 68.8567
2 3 68.1267
3 3 66.0933
SE(N=  3) 1.53278
5%$LSD  4DF 6.00818
MEANS FOR EFFECT CT
CT NOS TLSXTC
1 3 62.6600
2 3 68.6867
3 3 71.7300
SE(N=  3) 1.53278
5%$LSD  4DF 6.60818
ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLSXTC 24/12/22 0:25
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 9)  mmmmmm—mm - SD/MEAN | [
NO. BASED ON BASED ON S \ \
OBS. TOTAL SS  RESID SS [ [
TLSXTC 9 67.692 4.5873 2.6549 3.9 0.4864  0.0344
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
1 3 62.66 |X
2 3 68.6867 | X
3 3 71.73 X
b4 hid .;\ A Y
b. Tang truong chi€u cao cay trung binh
BALANCED ANOVA FOR VARIATE TTCC FILE TCCS 27/ 6/22 14: 4
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 TTCC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .186667E-02 .933333E-03 2.80 0.174 3
2 CT 2 .140000 .700000E-01 210.00 0.001 3
* RESIDUAL 4 .133332E-02 .333330E-03
* TOTAL (CORRECTED) 8 .143200 .179000E-01

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TCC5 27/ 6/22 14: 4
—————————————————————————————————————————————————————————————————— :PAGE 2
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MEANS FOR EFFECT NL

NL NOS TTCC
1 3 0.446667
2 3 0.473333
3 3 0.480000
SE (N= 3) 0.105409E-01
5%LSD 4DF 0.413180E-01
MEANS FOR EFFECT CT
CT NOS TTCC
1 3 0.300000
2 3 0.500000
3 3 0.600000
SE (N= 3) 0.105409E-01
5%LSD 4DF 0.413180E-01

ANALYSIS OF VARIANCE SUMMARY TABLE FILE TCCS 27/ 6/22 14: 4

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT \
(N= 9) e SD/MEAN | | |
NO. BASED ON  BASED ON s \ \ \
OBS. TOTAL SS  RESID SS \ \ \
TTCC 9 0.46667 0.13379 0.18257E-01 3.9 0.1737 0.0005
Method: 95.0 percent LSD
Col_1 Count Mean | Homogeneous Groups
1 3 .3 X
2 3 .5 X
3 3 6 X

Bang 3.17. Anh hwéng cia bién phap xir Iy hat gidng dén thoi gian moc, tj 1é moc va hinh thanh ciy con sim Ngoc Linh
a. Ty 1é moc mam (%)

BALANCED ANOVA FOR VARIATE TLNM FILE TLNM1 25/ 6/22 18:31
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 TLNM
LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 350.262 175.131 49.71 0.000 3
2 CT 6 1818.27 303.045 86.01 0.000 3
* RESIDUAL 12 42.2786 3.52322
* TOTAL (CORRECTED) 20 2210.81 110.541
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TLNM1 25/ 6/22 18:31
—————————————————————————————————————————————————————————————————— : PAGE 2

NL NOS TLNM
1 7 68.0957
2 7 62.8586
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3 7 72.8586
SE(N= 7) 0.709448
5%LSD 12DF 2.18605

CT NOS TLNM
3 56.6667
3 53.3333
3 65.5567
3 72.2233
3 75.5567
3 81.1133
3 71.1133
SE (N= 3) 1.08370
5%LSD 12DF 3.33925

~N o U w N

ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLNM1 25/ 6/22 18:31

—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 21)  mmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS RESID SS | |
TLNM 21 67.938 10.514 1.8770 2.8 0.0000 0.0000
Method: 95.0 percent LSD
Col_1 Count Mean Homogeneous Groups
2 3 53.3333 |X
1 3 56.6667 |X
3 3 65.5567 X
7 3 71.1133 XX
4 3 72.2233 XX
5 3 75.5567 X
6 3 88.1133 X
? A A} by A

b. Ty I€ hinh thanh ciy con (%)

BALANCED ANOVA FOR VARIATE HTCC FILE HTCC1 7/ 7/22 10:34
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 HTCC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 355.530 177.765 10.67 0.002 3
2 CT 6 2761.82 460.303 27.62 0.000 3
* RESIDUAL 12 199.981 16.6651
* TOTAL (CORRECTED) 20 3317.33 165.867
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE HTCC1 7/ 7/22 10:34
—————————————————————————————————————————————————————————————————— : PAGE 2

NL NOS HTCC
1 7 60.0000
2 7 61.9071
3 7 69.5243

SE (N= 7) 1.54296
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5%LSD 12DF 4.75439

CT NOS HTCC
1 3 43,3333

2 3 51.1133

3 3 63.3333

4 3 70.0033

5 3 73.3333

6 3 77.7767

7 3 67.7800

SE (N=  3) 2.35691

5%LSD 12DF 7.26245

ANALYSIS OF VARIANCE SUMMARY TABLE FILE HTCC1 7/ 7/22 10:34
—————————————————————————————————————————————————————————————————— : PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT

(N=  21)  ———mmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS [ [
HTCC 21 63.810 12.879 4.0823 6.4 0.0023  0.0000
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
1 3 43.3333 |X
2 3 51.1133 |X
3 3 63.3333 | X
7 3 67.78 XX
4 3 70.0033 | XX
5 3 73.3333 | XX
6 3 77.7767 X
r
d A A A by
c. Ty Ié cay xuat vwon (%0)
)

BALANCED ANOVA FOR VARIATE TLXV FILE TLXV1 25/ 6/22 23:25
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 TLXV
LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 566.450 283.225 16.91 0.000 3
2 CT 6 3386.23 564.372 33.69 0.000 3
* RESIDUAL 12 201.039 16.7532
* TOTAL (CORRECTED) 20 4153.72 207.686
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE TLXV1 25/ 6/22 23:25
—————————————————————————————————————————————————————————————————— : PAGE 2

NL NOS TLXV
1 7 62.8929
2 7 65.9243
3 7 53.7086
SE(N= 7) 1.54704
5%LSD 12DF 4.76694
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6 3 76.2033
7 3 64.7967
SE (N= 3) 2.36314
5%LSD 12DF 7.28162

ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLXV1 25/ 6/22 23:25

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT \
(N=  21)  —————mmmmmmm o SD/MEAN | [ [
NO. BASED ON  BASED ON % | | |
OBS. TOTAL SS  RESID SS \ \ \
TLXV 21 60.842 14.411 4.0931 6.7 0.0004 0.0000
Method: 95.0 percent LSD
Col_1 Count Mean Homogeneous Groups
1 3 38.2333 X
2 3 46.2 X
3 3 62.0667 X
7 3 64.8 XX
4 3 66.9667 XX
5 3 71.4333 XX
6 3 76.2333 X

Bang 3.19. Kha ning moc mim va ty 1¢ hinh thanh ciy con giong sim
Ngoc Linh trén cac loai gia thé khac nhau

a. Ty 1¢ moc mam (%)

BALANCED ANOVA FOR VARIATE TLMM FILE TLMM1 25/ 6/22 21:31
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 TLMM
LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 28.1186 14.0593 0.65 0.549 3
2 CT 4 974.923 243.731 11.35 0.003 3
* RESIDUAL 8 171.837 21.4796
* TOTAL (CORRECTED) 14 1174.88 83.9199
————————————————————————————————————————————————————————————————————————————— TABLE OF

MEANS FOR FACTORIAL EFFECTS FILE TLMM1 25/ 6/22 21:31

—————————————————————————————————————————————————————————————————— : PAGE 2

NL NOS TLMM
1 5 73.9980
2 5 72.0020
3 5 75.3340
SE (N= 5) 2.07266
5%LSD 8DF 6.75874

SE (N= 3) 2.67579
5%LSD 8DF 8.72550

ANALYSIS OF VARIANCE SUMMARY TABLE FILE TLMM1 25/ 6/22 21:31
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—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ————mm—mmmmmm SD/MEAN | |
NO. BASED ON BASED ON % | | \
OBS. TOTAL SS  RESID SS | |
TLMM 15 73.778 9.1608 4.6346 6.3 0.5490 0.0025
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
1 3 63.3333 |X
2 3 67.7767 |XX
5 3 72.2233 | XX
3 3 80.0 XX
4 3 85.5567 X
i A N b A

b. Ty I¢ hinh thanh cay con(%)

BALANCED ANOVA FOR VARIATE HTCC FILE HTCC 25/ 6/22 23:49
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 HTCC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 111.156 55.5778 2.07 0.188 3
2 CT 4 1003.09 250.771 9.33 0.005 3
* RESIDUAL 8 214.963 26.8704
* TOTAL (CORRECTED) 14 1329.20 94.9432
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE HTCC 25/ 6/22 23:49
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS HTCC
1 5 68.0000
2 5 64.6660
3 5 61.3320
SE(N=  5) 2.31820
5%LSD  8DF 7.55943
MEANS FOR EFFECT CT
CT NOS HTCC
1 3 55.5567
2 3 58.8867
3 3 67.7767
4 3 78.8900
5 3 62.2200
SE(N=  3) 2.99279
5%LSD  8DF 9.75918
ANALYSIS OF VARIANCE SUMMARY TABLE FILE HTCC 25/ 6/22 23:49
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —————————mmmmm SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS | |
HTCC 15 64.666 9.7439 5.1837 8.0 0.1880 0.0046

Method: 95.0 percent LSD

Col 1 [Count [Mean Homogeneous Groups
1 3 55.5567 |[X

2 3 58.8867 [XX

5 3 62.22 XX

3 3 67.7767 X

4 3 78.89 X




224

Bang 3.20. Anh huwéng ciia gia thé gieo hat dén sinh truéng cdy gidng sim
Ngoc Linh (sau khi gieo hat 10 thang)

a. Chiéu cao cay

BALANCED ANOVA FOR VARIATE CCGT FILE CCGT1 2/ 7/22 18:26
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 CCGT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .149613 .748066E-01 1.37 0.308 3
2 CT 4 .367027 .917567E-01 1.68 0.246 3
* RESIDUAL 8 .436053 .545066E-01
* TOTAL (CORRECTED) 14 .952693 .680495E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CCGT1 2/ 7/22 18:26
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS CCGT
1 5 10.6000
2 5 10.6900
3 5 10.4480
SE (N= 5) 0.104409
5%LSD 8DF 0.340469
MEANS FOR EFFECT CT
CT NOS CCGT
1 3 10.3500
2 3 10.4500
3 3 10.6700
4 3 10.6467
5 3 10.7800
SE (N= 3) 0.134792
5%LSD 8DF 0.439543
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CCGT1 2/ 7/22 18:26
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —=———m—mmmmmmm—mm o SD/MEAN | [ [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
CCGT 15 10.579 0.26086 0.23347 2.2 0.3077 0.2455

Method: 95.0 percent LSD
Col_1 Count Mean Homogeneous Groups

1 3 1035 |X

2 3 1045 |X

4 3 10.6467 |X

3 3 10.67 |X

5 3 10.78 |X
by r A

b. Dwong kinh than
BALANCED ANOVA FOR VARIATE  DKTHAN FILE DKTHAN1 2/ 7/22 18:32
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKTHAN
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
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1 NL 2 .532001E-02 .266000E-02 0.32 0.734 3
2 CT 4 .807600E-01 .201900E-01  2.47 0.129 3
* RESIDUAL 8 .654800E-01 .818500E-02

* TOTAL (CORRECTED) 14 .151560 .108257E-01

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTHAN1 2/ 7/22 18:32
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS DKTHAN
1 5 1.71200
2 5 1.73200
3 5 1.75800
SE (N= 5) 0.404599E-01
5%LSD 8DF 0.131935

CT NOS DKTHAN
1 3 1.64000
2 3 1.69000
3 3 1.71000
4 3 1.85000
5 3 1.78000
SE(N=  3) 0.522334E-01
5$LSD  8DF 0.170328
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTHANI1 2/ 7/22 18:32
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —————m—mmmmmmmmmm o SD/MEAN | [
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS [ [
DKTHAN 15 1.7340 0.10405 0.90471E-01 5.2 0.7345  0.1287
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 1.64 |X
2 3 1.69 |X
3 3 1.71 |XX
5 3 1.78 |XX
4 3 1.85 X
A A r
c. Chiéu rong la
BALANCED ANOVA FOR VARIATE CRL FILE CRL2 2/ 7/22 18:39
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CRL
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .208000E-02 .104000E-02 0.11 0.897 3
2 CT 4 .456240 .114060 12.02 0.002 3
* RESIDUAL 8 .759201E-01 .949001E-02
* TOTAL (CORRECTED) 14 .534240 .381600E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CRL2 2/ 7/22 18:39
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS CRL
1 5 1.81800
2 5 1.79000
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3 5 1.79800
SE (N= 5) 0.435661E-01
5%LSD 8DF 0.142065

CT NOS CRL
1 3 1.52000
2 3 1.78000
3 3 1.74000
4 3 2.01000
5 3 1.96000
SE(N=  3) 0.562435E-01
5%LSD  8DF 0.183405
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CRL2 2/ 7/22 18:39
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —-——mmm—mmmmmmmooo o SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS | |
CRL 15 1.8020 0.19535 0.97417E-01 5.4 0.8970  0.0021
Method: 95.0 percent LSD
Col_1 | Count | Mean |Homogeneous Groups
1 3 152 |x
3 3 174 | X
2 3 1.78 X
5 3 1.96 X
4 3 2.01 X
= A RV
d. Chieu dai la
BALANCED ANOVA FOR VARIATE CDL FILE CDL1 2/ 7/22 18:51
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 CDL
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .241600E-01 .120800E-01  1.44 0.293 3
2 CT 4 1.20456 .301140 35.83 0.000 3
* RESIDUAL 8 .672401E-01 .840501E-02
* TOTAL (CORRECTED) 14 1.29596 .925686E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CDL1 2/ 7/22 18:51
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS CDL
1 5 3.49000
2 5 3.50600
3 5 3.58200
SE (N= 5) 0.410000E-01
5%LSD 8DF 0.133697

CT NOS CDL
1 3 3.12000
2 3 3.52000
3 3 3.36000
4 3 3.96000
5 3 3.67000
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SE (N= 3) 0.529308E-01
5%LSD 8DF 0.172602
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CDL1 2/ 7/22 18:51
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———mmmmmmmmmm SD/MEAN | |
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS | |
CDL 15 3.5260 0.30425 0.91679E-01 2.6 0.2932 0.0001
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTHAN1 2/ 7/22 18:32
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —————mmmmmmmmm oo SD/MEAN | [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
DKTHAN 15 1.7340 0.10405 0.90471E-01 5.2 0.7345 0.1287
Method: 95.0 percent LSD
Col_1 Count Mean |Homogeneous Groups
1 3 312 [x
3 3 3.36 X
2 3 3.52 XX
5 3 3.67 X
4 3 3.96 X
A R/ A
e. SO ré/cay
BALANCED ANOVA FOR VARIATE SR FILE SR1 2/ 7/22 19:35
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 SR
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .579240 .289620 1.61 0.259 3
2 CT 4 5.64756 1.41189 7.84 0.008 3
* RESIDUAL 8 1.44136 .180170
* TOTAL (CORRECTED) 14 7.66816 .547726
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE SR1 2/ 7/22 19:35
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS SR
1 5 5.61600
2 5 6.07800
3 5 5.96400
SE (N= 5) 0.189826
5%LSD 8DF 0.619004

CT NOS SR
1 3 5.10000
2 3 5.58000
3 3 5.71000
4 3 6.93000
5 3 6.11000
SE (N= 3) 0.245065
5%LSD 8DF 0.799131
ANALYSIS OF VARIANCE SUMMARY TABLE FILE SR1 2/ 7/22 19:35

—————————————————————————————————————————————————————————————————— :PAGE 3
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F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———mmmmmmmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
SR 15 5.8860 0.74008 0.42446 7.2 0.2588  0.0076
Col_1 Count Mean Homogeneous Groups
1 3 5.1 X
2 3 5.58 XX
3 3 5.71 XX
5 3 6.11 X
4 3 6.93 X
A A
f. Khoi lwgng 100 cay
BALANCED ANOVA FOR VARIATE KL100 FILE KLGT 2/ 7/22 19:40
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 KL100
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 2.22205 1.11102 0.83 0.474 3
2 CT 4 206.331 51.5827 38.38 0.000 3
* RESIDUAL 8 10.7522 1.34402
* TOTAL (CORRECTED) 14 219.305 15.6646
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE KLGT 2/ 7/22 19:40
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS KL100
1 5 95.6560
2 5 96.0940
3 5 96.5980
SE(N=  5) 0.518463
5%LSD  8DF 1.69066
MEANS FOR EFFECT CT
CT NOS KL100
1 3 91.2800
2 3 93.2800
3 3 95.4500
4 3 101.320
5 3 99.2500
SE(N=  3) 0.669333
5%LSD  8DF 2.18263
ANALYSIS OF VARIANCE SUMMARY TABLE FILE KLGT 2/ 7/22 19:40
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ————mmmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS | I
KL100 15 96.116 3.9579 1.1593 4.7 0.4745  0.0001
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
1 3 91.28 [x
2 3 93.28 [x
3 3 95.45 X
5 3 99.25 X
4 3 101.32 X
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Bang 3.21: Anh hwéng ciia khoang cach trong dén chiéu cao, dwdng kinh
va dwong Kkinh tan sam Ngoc Linh

a. Chiéu cao cay nam thir 1

BALANCED ANOVA FOR VARIATE MDGT FILE MDGT 2/ 7/22 19:50
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 MDGT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .906499E-01 .453249E-01  0.28 0.768 3
2 CT 3 .630003E-02 .210001E-02 0.01 0.998 3
* RESIDUAL 6 .975550 .162592
* TOTAL (CORRECTED) 11 1.07250 .975000E-01
————————————————————————————————————————————————————————————————————————— TABLE OF MEANS
FOR FACTORIAL EFFECTS FILE MDGT 2/ 7/22 19:50
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS MDGT
1 4 10.1250
2 4 10.2425
3 4 10.3375
SE(N=  4) 0.201613
5$LSD  6DF 0.697413
MEANS FOR EFFECT CT
CT NOS MDGT
1 3 10.2500
2 3 10.2300
3 3 10.2000
4 3 10.2600
SE(N=  3) 0.232803
5%LSD  6DF 0.805303
ANALYSIS OF VARIANCE SUMMARY TABLE FILE MDGT 2/ 7/22 19:50
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———m—mmmmmmmmmm - SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
MDGT 12 10.235 0.31225 0.40323 3.9 0.7677  0.9978
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups

3 3 10.2 |X

2 3 10.23 |X

1 3 10.25 [X

4 3 10.26 |X

P - ,
b. Chieu cao nim thir 2

BALANCED ANOVA FOR VARIATE CCMD FILE CCMD1 2/ 7/22 19:55
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CCMD
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .113150 .565750E-01  0.21 0.817 3
2 CT 3 7.84080 2.61360 9.68 0.011 3

* RESIDUAL 6 1.61945 .269909

* TOTAL (CORRECTED) 11 9.57340 .870309
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TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CCMD1 2/ 7/22 19:55
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS CCMD
1 4 16.4925
2 4 16.2550
3 4 16.3625
SE(N=  4) 0.259764
5%LSD  6DF 0.898564
MEANS FOR EFFECT CT
cT NOS CCMD
1 3 15.4500
2 3 17.6700
3 3 16.1300
4 3 16.2300
SE (N=  3) 0.299949
5$LSD  6DF 1.03757
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CCMD1 2/ 7/22 19:55
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———mmmmmmmmmmm SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
CCMD 12 16.370 0.93290 0.51953 3.2 0.8173  0.0111
Method: 95.0 percent LSD
Col_1 | Count [ Mean |Homogeneous Groups
1 3 1545 [X
3 3 16.13 [X
4 3 16.23 [X
2 3 17.67 | X
s A - ,
c. Chi€u cao nam thi 3
BALANCED ANOVA FOR VARIATE CCMD3 FILE CCMD3 2/ 7/22 20: 1
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 CCMD3
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .233599 .116799 0.13 0.882 3
2 CT 3 17.3532 5.78440 6.30 0.028 3
* RESIDUAL 6 5.50720 .917866
* TOTAL (CORRECTED) 11 23.0940 2.09945
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CCMD3 2/ 7/22 20: 1
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS CCMD3

1 4 28.7400
2 4 28.6000
3 4 28.4000
SE(N=  4) 0.479027
5%LSD  6DF 1.65703

CT NOS CCMD3
1 3 27.1300



2 3
3 3
4 3
SE (N= 3)

5%LSD 6DF

ANALYSIS OF VARIANCE SUMMARY TABLE

28.1500
30.4500
28.5900
0.553132
1.91337
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FILE CCMD3

—————————————————————————————————————————————————————————————————— PAGE
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  —=———m—mm—m— o SD/MEAN | | |
NO. BASED ON  BASED ON g [ [
OBS. TOTAL SS  RESID SS [ [
CCMD3 12 28.580 1.4489 0.95805 3.4 0.8824  0.0284
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 27.13 |[X
2 3 28.15 (X
4 3 28.59 (X
3 3 3045 | X
X r A ~
d. Dwong kinh cay nam 1
BALANCED ANOVA FOR VARIATE DKTH FILE DKTH1 2/ 7/22 20: 4
—————————————————————————————————————————————————————————————————— PAGE
VARIATE V003 DKTH
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .165500E-01 .827500E-02 1.66 0.266 3
2 CT 3 .862501E-02 .287500E-02 0.58 0.652 3
* RESIDUAL 6 .298500E-01 .497500E-02
* TOTAL (CORRECTED) 11 550250E-01 500227E-02
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTH1 2/ 7/22 20: 4
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTH
1 4 1.76750
2 4 1.69000
3 4 1.77000
SE (N=  4) 0.352668E-01
5%LSD  6DF 0.121994
MEANS FOR EFFECT CT
CT NOS DKTH
1 3 1.77000
2 3 1.76000
3 3 1.70000
4 3 1.74000
SE(N=  3) 0.407226E-01
5%LSD  6DF 0.140866
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTHL 2/ 7/22 20: 4
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  —=———m——mmmm o SD/MEAN | |
NO. BASED ON BASED ON % | | |
OBS. TOTAL SS  RESID SS [ [
DKTH 12 1.7425 0.70727E-010.70534E-01 4.0 0.2663  0.6525

Method: 95.0 percent LSD

Col_ 1 [Count [Mean |Homogeneous Groups
3 3 1.7 X
4 3 1.74 X
2 3 1.76 X
1 3 1.77 X
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e. DPuwong kinh than nam thir 2

BALANCED ANOVA FOR VARIATE DKTH FILE DKTH2 2/ 1/22 20: 1
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKTH
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .271500E-01 .135750E-01  0.59 0.586 3
2 CT 3 .906001E-01 .302000E-01  1.32 0.353 3
* RESTIDUAL 6 .137650 .229417E-01
* TOTAL (CORRECTED) 11 .255400 .232182E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTH2 2/ 7/22 20: 17
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTH
1 4 2.32250
2 4 2.40500
3 4 2.29250
SE(N=  4) 0.757325E-01
53LSD  6DF 0.261971
MEANS FOR EFFECT CT
CT NOS DKTH
1 3 2.25000
2 3 2.29000
3 3 2.48000
4 3 2.34000
SE (N=  3) 0.874484E-01
5%LSD  6DF 0.302498
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTH2 2/ 7/22 20: 7
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———————mmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON S [ [
OBS. TOTAL SS  RESID SS [ [
DKTH 12 2.3400 0.15238 0.15147 6.5 0.5860  0.3535

Method: 95.0 percent LSD
Col 1 Count Mean Homogeneous Groups
1 3 2.25 X
2 3 2.29 X
4 3 2.34 X
3 3 2.48 X

1 r A ~ r
f. DPwong kinh thin nam thir 3
BALANCED ANOVA FOR VARIATE DKTH3 FILE DKTH3 2/ 7/22 20:11
—————————————————————————————————————————————————————————————————— PAGE 1

VARIATE V003 DKTH3

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .216500E-01 .108250E-01  0.85 0.477 3

2 CT 3 .758250E-01 .252750E-01  1.98 0.219 3

* RESIDUAL 6 .767500E-01 .127917E-01

* TOTAL (CORRECTED) 11 .174225 .158386E-01

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTH3 2/ 7/22 20:11

—————————————————————————————————————————————————————————————————— :PAGE 2
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NL NOS DKTH3
1 4 2.65000
2 4 2.56250
3 4 2.65500
SE (N= 4) 0.565501E-01
5%LSD 6DF 0.195616

CT NOS DKTH3
1 3 2.56000
2 3 2.65000
3 3 2.54000
4 3 2.74000
SE (N= 3) 0.652985E-01
5%LSD 6DF 0.225878
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTH3 2/ 7/22 20:11
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ————mmmmmmmmmm oo SD/MEAN | [ [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS [ [
DKTH3 12 2.6225 0.12585 0.11310 4.3 0.4770 0.2188
Method: 95.0 percent LSD
Col_1 Count Mean Homogeneous Groups
3 3 254 [x
1 3 256 [X
2 3 2.65 |X
4 3 274 [X
by r r 4 r
g. Duwong kinh tan nam thir 1
BALANCED ANOVA FOR VARIATE DKTANN2 FILE DKTANN1 16/ 2/22 14:42
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 DKTANN2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 1.53095 . 765475 1.23 0.359 3
2 CT 3 26.9697 8.98990 14.40 0.004 3
* RESIDUAL 6 3.74685 .624475
* TOTAL (CORRECTED) 11 32.2475 2.93159
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTANN1 16/ 2/22 14:42
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTANN?2
1 4 19.3725
2 4 20.1400
3 4 19.3925
SE (N= 4) 0.395119
5%LSD 6DF 1.36678
MEANS FOR EFFECT CT
CT NOS DKTANN2
1 3 18.0500
2 3 19.8700
3 3 21.9700
4 3 18.6500
SE (N= 3) 0.456244
5%LSD 6DF 1.57822
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTANN1 16/ 2/22 14:42
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
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VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  —————m—m—mmmm—mmm o SD/MEAN | [
NO. BASED ON  BASED ON S | |
OBS. TOTAL SS  RESID SS [ [
DKTANN2 12 19.635 1.7122 0.79024 4.0 0.3588  0.0044
Method: 95.0 percent LSD
Col_1 Count Mean |Homogeneous Groups
1 3 891 |[x
2 3 9.02 (X
4 3 9.04 |[x
3 3 9.06 (X
Y r r - r
h. Dwong kinh tan nam thi 2
BALANCED ANOVA FOR VARIATE  DKTAN2 FILE DKTAN2 2/ 7/22 20:22
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKTANZ2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 1.53095 .765475 1.23 0.359 3
2 CT 3 26.9697 8.98990 14.40 0.004 3
* RESIDUAL 6 3.74685 .624475
* TOTAL (CORRECTED) 11 32.2475 2.93159
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKTANZ2 2/ 7/22 20:22
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTANZ2
1 4 19.3725
2 4 20.1400
3 4 19.3925
SE(N=  4) 0.395119
53LSD  6DF 1.36678
MEANS FOR EFFECT CT
CT NOS DKTANZ2
1 3 18.0500
2 3 19.8700
3 3 21.9700
4 3 18.6500
SE(N=  3) 0.456244
5%LSD  6DF 1.57822
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTANZ2 2/ 7/22 20:22
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———mmmmmmmmmmm SD/MEAN | | |
NO. BASED ON BASED ON % | | |
OBS. TOTAL SS RESID SS | |
DKTAN2 12 19.635 1.7122 0.79024 4.0 0.3588  0.0044
Method: 95.0 percent LSD
Col 1 [ Count | Mean [Homogeneous Groups
1 3 18.05 [X
4 3 18.65 [XX
2 3 19.87 | X
3 3 21.97 X
. by r r ~ r
i. Dwong kinh tan nam thir 3
BALANCED ANOVA FOR VARIATE DKTANN3 FILE DKTANN3 16/ 2/22 14:49
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKTANN3
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
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1 NL 2 .228150 .114075 0.06 0.946 3
2 CT 3 90.0074 30.0025 14.86 0.004 3
* RESIDUAL 6 12.1150 2.01917
* TOTAL (CORRECTED) 11 102.351 9.30460

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTANN3
1 4 27.7800
2 4 27.7800
3 4 28.0725
SE(N=  4) 0.710488
5$LSD  6DF 2.45769
MEANS FOR EFFECT CT
CT NOS DKTANN3
1 3 24.0200
2 3 27.7100
3 3 31.7600
4 3 28.0200
SE(N=  3) 0.820401
53LSD  6DF 2.83790
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKTANN3 16/ 2/22 14:49
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  —————mmmmmmm - SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
DKTANN3 12 27.877 3.0503 1.4210 5.1 0.9455  0.0041
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 24.02 |X
2 3 2771 | X
4 3 28.02 | X
3 3 31.76 X

Bang 3.22: Anh hwéng ciia khoang cach trong dén chiéu dai ci, dwong
kinh cii va niing suit ca thé sim Ngoc Linh

o A e >
a. Chiéu dai cu
BALANCED ANOVA FOR VARIATE CDCMDN1 FILE CDCMDN1 16/ 2/22 15:26

—————————————————————————————————————————————————————————————————— :PAGE 1

VARIATE V003 CDCMDN1

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .485000E-02 .242500E-02  0.44 0.667 3

2 CT 3 .870000E-02 .290000E-02 0.52 0.683 3

* RESIDUAL 6 .331500E-01 .552501E-02

* TOTAL (CORRECTED) 11 .467000E-01 .424546E-02

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CDCMDN1 16/ 2/22 15:26

—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS CDCMDN1
1 4 1.62750
2 4 1.61500

3 4 1.66250
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SE (N= 4) 0.371652E-01
5%LSD 6DF 0.128560

CT NOS CDCMDN1

3 1.61000

3 1.63000

3 1.62000

3 1.68000
SE (N= 3) 0.429147E-01
5%LSD 6DF 0.148449

ANALYSIS OF VARIANCE SUMMARY TABLE FILE CDCMDN1 16/ 2/22 15:26

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ————mmmmmmmmmm oo SD/MEAN | [ [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
CDCMDN1 12 1.6350 0.65157E-010.74330E-01 4.3 0.6670 0.6830
Method: 95.0 percent LSD
Col_1 Count Mean |Homogeneous Groups
1 3 161 (X
3 3 162 |X
2 3 163 [X
4 3 168 [X
X
oA e K4 - r
b. Chiéu dai cia nam thur 2
BALANCED ANOVA FOR VARIATE CDCMDN2 FILE CDCMDN2 16/ 2/22 15:31
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 CDCMDN2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .979998E-02 .489999E-02 0.24 0.794 3
2 CT 3 .289800 .966000E-01 4.76 0.050 3
* RESIDUAL 6 .121800 .203000E-01
* TOTAL (CORRECTED) 11 .421400 .383091E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CDCMDN2 16/ 2/22 15:31
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS CDCMDN?2
1 4 3.33000
2 4 3.36500
3 4 3.29500
SE (N= 4) 0.712390E-01
5%LSD  6DF 0.246427
MEANS FOR EFFECT CT
CT NOS CDCMDN?2
1 3 3.12000
2 3 3.25000
3 3 3.52000
4 3 3.43000
SE (N= 3) 0.822597E-01
5%LSD 6DF 0.284550
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CDCMDN2 16/ 2/22 15:31
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT

(N=  12) e SD/MEAN | [ [
NO. BASED ON BASED ON % | | |
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OBS. TOTAL SS  RESID SS \ \
CDCMDN2 12 3.3300 0.19573 0.14248 4.3 0.7940  0.0505
Method: 95.0 percent LSD

Col_1 | Count [ Mean |Homogeneous Groups
1 3 312 |X
2 3 325 |XX
4 3 3.43 XX
3 3 3.52 X

¢. Chiéu dai ci nam thw 3
BALANCED ANOVA FOR VARIATE CDCMDN3 FILE CDCMDN3 16/ 2/22 15:34

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CDCMDN3
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .195000E-02 .975000E-03  0.07 0.929 3
2 CT 3 .267000 .890000E-01  6.79 0.024 3
* RESIDUAL 6 .786500E-01 .131083E-01
* TOTAL (CORRECTED) 11 .347600 .316000E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CDCMDN3 16/ 2/22 15:34
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS CDCMDN3
1 4 3.69250
2 4 3.66250
3 4 3.68500
SE(N=  4) 0.572458E-01
5%LSD  6DF 0.198022
MEANS FOR EFFECT CT
CT NOS CDCMDN3
1 3 3.47000
2 3 3.66000
3 3 3.70000
4 3 3.89000
SE(N=  3) 0.661018E-01
5%LSD  6DF 0.228657
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CDCMDN3 16/ 2/22 15:34
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———mm—mmm SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS [ |
CDCMDN3 12 3.6800 0.17776 0.11449 3.1 0.9288  0.0242
Method: 95.0 percent LSD
Col_1 [ Count | Mean [Homogeneous Groups
1 3 347 [x
2 3 3.66 X
3 3 3.7 X
4 3 3.89 X
h\ r d
d. Puong kinh cu
BALANCED ANOVA FOR VARIATE DKCMDN1 FILE DKCMDN1 16/ 2/22 15:39
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKCMDN1
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .296000E-01 .148000E-01 2.41 0.170 3
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2 CT 3 .447225 .149075 24.31 0.001 3
* RESIDUAL 6 .368000E-01 .613334E-02
* TOTAL (CORRECTED) 11 .513625 .466932E-01

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKCMDN1 16/ 2/22 15:39

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKCMDN1
1 4 2.46250
2 4 2.36250
3 4 2.47250
SE (N= 4) 0.391578E-01
5%LSD 6DF 0.135453
MEANS FOR EFFECT CT
CT NOS DKCMDN1
1 3 2.11000
2 3 2.46000
3 3 2.56000
4 3 2.60000
SE (N= 3) 0.452155E-01
5%LSD 6DF 0.156408
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKCMDN1 16/ 2/22 15:39
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ————mmmmmmmmmm oo SD/MEAN | [ [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS [ [
DKCMDN1 12 2.4325 0.21609 0.78316E-01 3.2 0.1697 0.0013
Method: 95.0 percent LSD
Col_1 Count Mean | Homogeneous Groups
2 3 121 [X
3 3 126 |X
1 3 128 [X
4 3 133 [X
Y ’ P ,
¢. Pwong kinh cu nam thir 2
BALANCED ANOVA FOR VARIATE DKCMDN2 FILE DKCMDN2 16/ 2/22 15:43
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKCMDN2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .125000E-02 .625000E-03 0.07 0.936 3
2 CT 3 .656250E-01 .218750E-01 2.33 0.174 3
* RESIDUAL 6 .563500E-01 .939166E-02
* TOTAL (CORRECTED) 11 .123225 .112023E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKCMDN2 16/ 2/22 15:43
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS DKCMDN2
1 4 1.82000
2 4 1.80750
3 4 1.79500
SE (N= 4) 0.484553E-01
5%LSD 6DF 0.167615
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CT NOS DKCMDN2

3 1.86000
1.89000
1.70000
1.78000
SE (N= 3) 0.559514E-01
5%LSD 6DF 0.193545

ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKCMDN2 16/ 2/22 15:43

w w w

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———mmm——mmmmm SD/MEAN | |
NO. BASED ON BASED ON % | | I
OBS. TOTAL SS  RESID SS | [
DKCMDN2 12 1.8075 0.10584 0.96911E-01 5.4 0.9360 0.1737
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
3 3 1.7 |X
4 3 1.78 |XX
1 3 1.86 X
2 3 1.89 X
.Y r ? - r
d. Dwong kinh cu nam thwr 3
BALANCED ANOVA FOR VARIATE DKCMDN3 FILE DKCMDN3 16/ 2/22 15:49
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 DKCMDN3
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .396500E-01 .198250E-01 3.50 0.098 3
2 CT 3 .414600 .138200 24.42 0.001 3
* RESIDUAL 6 .339500E-01 .565833E-02
* TOTAL (CORRECTED) 11 .488200 .443818E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE DKCMDN3 16/ 2/22 15:49
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKCMDN3
1 4 2.44750
2 4 2.34000
3 4 2.47250
SE(N=  4) 0.376109E-01
5%LSD  6DF 0.130102
MEANS FOR EFFECT CT
CT NOS DKCMDN3
1 3 2.11000
2 3 2.46000
3 3 2.60000
4 3 2.51000
SE(N=  3) 0.434294E-01
5%LSD  6DF 0.150229
ANALYSIS OF VARIANCE SUMMARY TABLE FILE DKCMDN3 16/ 2/22 15:49
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ————mmm—mmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON S [ [
OBS. TOTAL SS  RESID SS | |
DKCMDN3 12 2.4200 0.21067 0.75222E-01 3.1 0.0978 0.0013

Method: 95.0 percent LSD
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Col_1 | Count | Mean [Homogeneous Groups
1 3 211 |X
2 3 2.46 X
4 3 2.51 X
3 3 2.6 X

e. Nang suat ca the nam thi 1
BALANCED ANOVA FOR VARIATE NSCTN1 FILE NSCTN1 16/ 2/22 15:59

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NSCTN1
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .531050 .265525 1.39 0.319 3
2 CT 3 .884026 .294675 1.54 0.297 3
* RESIDUAL 6 1.14535 .190892
* TOTAL (CORRECTED) 11 2.56042 .232766
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NSCTN1 16/ 2/22 15:59
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS NSCTN1
1 4 9.34500
2 4 8.90000
3 4 8.89750
SE(N=  4) 0.218456
5%LSD  6DF 0.755673
MEANS FOR EFFECT CT
CT NOS NSCTN1
1 3 8.61000
2 3 9.34000
3 3 9.06000
4 3 9.18000
SE(N=  3) 0.252251
5%LSD  6DF 0.872576
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NSCTN1 16/ 2/22 15:59
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———m——mmm SD/MEAN | |
NO. BASED ON  BASED ON S [ [
OBS. TOTAL SS  RESID SS [ [
NSCTN1 12 9.0475 0.48246 0.43691 4.8 0.3195 0.2974
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 8.61 [x
3 3 9.06 (X
4 3 9.18 (X
2 3 9.34 ([x
14 z
bl A r A - r
f. Nang suat ca thé nam thur 2
BALANCED ANOVA FOR VARIATE  NSCTN2 FILE NSCTN2 2/ 7/22 20:42
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NSCTN2
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .196816 .984082E-01  0.39 0.696 3
2 CT 3 18.6794 6.22647 24.69 0.001 3

* RESIDUAL 6 1.51325 .252208
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* TOTAL (CORRECTED) 11 20.3895 1.85359
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NSCTN2 2/ 7/22 20:42
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS NSCTN2
1 4 12.9225
2 4 13.1850
3 4 13.2025
SE(N=  4) 0.251102
5$LSD  6DF 0.868601
MEANS FOR EFFECT CT
cT NOS NSCTN2
1 3 11.5733
2 3 12.2100
3 3 14.0400
4 3 14.5900
SE (N=  3) 0.289947
53LSD  6DF 1.00297
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NSCTN2 2/ 7/22 20:42
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  12)  ———mmmmmmmmmmm SD/MEAN | | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
NSCTN2 12 13.103 1.3615 0.50220 3.8 0.6958 0.0013
Method: 95.0 percent LSD
Col_1 | Count Mean |Homogeneous Groups
1 3 11,5733 |X
2 3 1221 |X
3 3 14.04 X
4 3 14.59 X
4 4
b4 A r A b4 r
g. Nang suat ca thé nam thir 3
BALANCED ANOVA FOR VARIATE NSCTN3 FILE NSCTN3 2/ 7/22 20:46
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NSCTN3
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .409550 .204775 0.25 0.787 3
2 CT 3 131.362 43.7875 53.61 0.000 3
* RESIDUAL 6 4.90105 .816841
* TOTAL (CORRECTED) 11 136.673 12.4248
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NSCTN3 2/ 7/22 20:46
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS NSCTN3
1 4 19.6900
2 4 19.4600
3 4 19.9125
SE (N= 4) 0.451896
5%LSD 6DF 1.56318

CT NOS NSCTN3
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1 3 14.1000
2 3 20.8200
3 3 22.7400
4 3 21.0900
SE (N= 3) 0.521805
5%LSD 6DF 1.80501
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NSCTN3 2/ 7/22 20:46
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 12)  mmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON S \ |
OBS. TOTAL SS RESID SS | \
NSCTN3 12 19.688 3.5249 0.90379 4.6 0.7874 0.0002

Method: 95.0 percent LSD

Col_1 | Count [ Mean |Homogeneous Groups
1 3 141 |X
2 3 20.82 | X
4 3 21.09 | X
3 3 22.74 X

Bang 3.24: Anh huong caa liéu lwgng phan bén hiru co vi sinh dén chiéu
cao, duwong kinh than va dwong kinh tan sam Ngoc Linh

oA A 4 r
a. Chiéu cao cay nam thw 1
123 BALANCED ANOVA FOR VARIATE PBCC FILE PBCCN1 26/ 6/21 17:19
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 PBCC

LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .774400E-01 .387200E-01 0.15 0.862 3

2 CT 4 .780001 .195000 0.76 0.579 3

* RESIDUAL 8 2.04316 .255395

* TOTAL (CORRECTED) 14 2.90060 .207186

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCCN1 26/ 6/21 17:19

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS PBCC
1 5 10.5000
2 5 10.5880
3 5 10.4120
SE (N= 5) 0.226007
5%LSD 8DF 0.736985
MEANS FOR EFFECT CT
CT NOs PBCC
1 3 10.5000
2 3 10.8000
3 3 10.3000
4 3 10.7000
5 3 10.2000
SE (N= 3) 0.291773
5%LSD 8DF 0.951443
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCCN1 26/ 6/21 17:19
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
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VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT |
(N= 15)  ——mmmmmmmmmmmmee SD/MEAN | |
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS | |
PBCC 15 10.500 0.45518 0.50537 4.8 0.8617 0.5789

Method: 95.0 percent LSD

Col_1 Count Mean | Homogeneous Groups
5 3 10.2 |X
3 3 103 |X
1 3 105 |X
4 3 107 |X
2 3 10.8 |X
P - ,
b. Chiéu cao nim thir 2
BALANCED ANOVA FOR VARIATE PBCC FILE PBCCN3 26/ 6/21 17:43
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 PBCC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .858282 .429141 0.57 0.593 3
2 CT 4 26.6212 6.65529 8.78 0.005 3
* RESIDUAL 8 6.06172 .7157715
* TOTAL (CORRECTED) 14 33.5412 2.39580
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCCN3 26/ 6/21 17:43
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS PBCC
1 5 20.8320
2 5 21.4120
3 5 21.1940
SE (N= 5) 0.389285
5%LSD 8DF 1.26942
MEANS FOR EFFECT CT
CT NOS PBCC
1 3 19.3900
2 3 19.9500
3 3 22.3800
4 3 22.8300
5 3 21.1800
SE (N= 3) 0.502565
5%LSD 8DF 1.63881
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCCN3 26/ 6/21 17:43
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———mmmmmmmmmmm SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
PBCC 15 21.14¢6 1.5478 0.87047 4.1 0.5926 0.0054

Method: 95.0 percent LSD
Method: 95.0 percent LSD

Col 1 [Count [Mean |Homogeneous Groups
1 3 19.39 |X

2 3 19.95 |XX

5 3 21.18 XX

3 3 22.38 XX

4 3 22.83 X

. Chiéu cao cay nam thu 3
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MEANS FOR EFFECT NL

BALANCED ANOVA FOR VARIATE PBCC FILE PBCCNS8 26/ 6/21 19:42
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 PBCC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 1.06032 .530159 1.08 0.385 3
2 CT 4 177.528 44.3819 90.76 0.000 3
* RESIDUAL 8 3.91188 .488986
* TOTAL (CORRECTED) 14 182.500 13.0357
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCCNS8 26/ 6/21 19:42
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS PBCC
1 5 33.5040
2 5 34.0680
3 5 33.5040
SE(N=  5) 0.312725
5$LSD  8DF 1.01977
MEANS FOR EFFECT CT
CT NOS PBCC
1 3 31.1700
2 3 32.0200
3 3 29.7800
4 3 38.7100
5 3 36.7800
SE(N=  3) 0
403727
5$LSD  8DF 1.38651
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCCNS8 26/ 6/21 19:42
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———————m—mmm SD/MEAN | [
NO. BASED ON  BASED ON % \ \ \
OBS. TOTAL SS RESID SS | |
PBCC 15 33.692 3.6105 0.69928 2.2 0.3847  0.0000
Method: 95.0 percent LSD
Col_1 [ Count |Mean [Homogeneous Groups
3 3 29.78 |X
1 3 31.17 X
2 3 32.02 X
5 3 36.78 X
4 3 38.69 X
X r A ~ r
d. Dwong kinh than nam thwr 1

BALANCED ANOVA FOR VARIATE DKT FILE PBDKTNY 27/ 6/21 0:24
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKT
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .324000E-02 .162000E-02 0.36 0.709 3
2 CT 4 .204000E-02 .509999E-03 0.11 0.971 3
* RESIDUAL 8 .355600E-01 .444500E-02
* TOTAL (CORRECTED) 14 .408400E-01 .291714E-02
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTN9 27/ 6/21 0:24
—————————————————————————————————————————————————————————————————— PAGE 2
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NL NOS DKT
1 5 1.72400
2 5 1.74200
3 5 1.76000
SE (N= 5) 0.298161E-01
5%LSD 8DF 0.972273E-01

CT NOS DKT
1 3 1.73000
2 3 1.75000
3 3 1.74000
4 3 1.73000
5 3 1.76000
SE (N= 3) 0.384924E-01
5%LSD 8DF 0.125520

ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKTNO 27/ 6/21 0:24

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ——mmmmmmmmmmmmmoo o SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS RESID SS | |
DKT 15 1.7420 0.54011E-010.66671E-01 3.8 0.7088  0.9709
Method: 95.0 percent LSD
Col_1 | Count [ Mean |Homogeneous Groups
1 3 1.73 |X
4 3 1.73 |X
3 3 1.74 |X
2 3 1.75 |X
5 3 1.76 |X
e. Pwong kinh than nam tha 2
BALANCED ANOVA FOR VARIATE PBDKT FILE PBDKTNS 26/ 6/21 20: 8
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 PBDKT
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .268000E-02 .134000E-02  0.11 0.893 3
2 CT 4 .441600 .110400 9.38 0.004 3
* RESIDUAL 8 .941201E-01 .117650E-01
* TOTAL (CORRECTED) 14 .538400 .384571E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTNS 26/ 6/21 20: 8
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS PBDKT
1 5 2.41600
2 5 2.40600
3 5 2.43800
SE (N= 5) 0.485078E-01
5%LSD 8DF 0.158179

CT NOS PBDKT
1 3 2.52000
2 3 2.25000
3 3 2.31000
4 3 2.71000
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5 3 2.31000
SE(N=  3) 0.626232E-01
5%LSD  8DF 0.204208
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKTN5 26/ 6/21 20: 8
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 15) ———mmmmmmmmmm SD/MEAN | |
NO. BASED ON  BASED ON % \ \ \
OBS. TOTAL SS  RESID SS [ [
PBDKT 15 2.4200 0.19610 0.10847 4.5 0.8933  0.0045
Method: 95.0 percent LSD
Col_1 [Count [Mean |Homogeneous Groups
2 3 2.25 X
3 3 2.31 X
5 3 2.31 X
1 3 2.52 X
4 3 2.71 X
)Y r A 4 L4
f. Puong kinh than nam tha 3
BALANCED ANOVA FOR VARIATE PBDKT FILE PBDKTN6 26/ 6/21 20:15
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 PBDKT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .875998E-02 .437999E-02  0.35 0.717 3
2 CT 4 .191160 .477900E-01  3.84 0.050 3
* RESIDUAL 8 .996399E-01 .124550E-01
* TOTAL (CORRECTED) 14 .299560 213971E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTN6 26/ 6/21 20:15
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS PBDKT
1 5 2.89000
2 5 2.93800
3 5 2.94400
SE(N=  5) 0.499099E-01
5%LSD  8DF 0.162751
MEANS FOR EFFECT CT
CT NOS PBDKT
1 3 3.01000
2 3 2.96000
3 3 3.02000
4 3 2.92000
5 3 2.71000
SE(N=  3) 0.644334E-01
5%LSD  8DF 0.210111
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKTN6 26/ 6/21 20:15
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———mmmmmmmmmmm e SD/MEAN |
NO. BASED ON  BASED ON % [
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OBS. TOTAL SS  RESID SS \ \
PBDKT 15 2.9240 0.14628 0.11160 3.8 0.7170 0.0502

Col_1 Count Mean Homogeneous Groups

5 3 2.71 X

4 3 2.92 X

2 3 2.96 X

1 3 3.01 X

3 3 3.02 X

X r r b4 L4
g. Pwong kinh tan nam thir 1
BALANCED ANOVA FOR VARIATE DKTAN FILE PBDKTAN9 26/ 6/21 21:31
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKTAN

LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .308680 .154340 0.98 0.418 3

2 CT 4 .204000E-02 .510000E-03 0.00 1.000 3

* RESIDUAL 8 1.25972 .157465

* TOTAL (CORRECTED) 14 1.57044 .112174

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTAN9 26/ 6/21 21:31

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTAN
1 5 9.32200
2 5 8.97200
3 5 9.12000
SE(N=  5) 0.177463
5%LSD  8DF 0.578688
MEANS FOR EFFECT CT
cT NOS DKTAN
1 3 9.15000
2 3 9.13000
3 3 9.15000
4 3 9.14000
5 3 9.12000
SE (N=  3) 0.229103
5%LSD  8DF 0.747083
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKTANO 26/ 6/21 21:31
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —=—=mmmmmmmmmmmm SD/MEAN | [
NO. BASED ON  BASED ON % [ [
OBS. TOTAL SS  RESID SS \ \
DKTAN 15 9.1380 0.33492 0.39682 4.3 0.4182  0.9996

Method: 95.0 percent LSD

Col 1 | Count | Mean [Homogeneous Groups
5 3 9.12 |X
2 3 9.13 [X
4 3 9.14 |X
3 3 9.15 [X
1 3 9.15 [X
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h. Pwong kinh tian ndm thir 2

BALANCED ANOVA FOR VARIATE DKTAN FILE PBDKTAN3

VARIATE V003 DKTAN

26/ 6/21 20:59
: PAGE 1

LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 NL 2 .476640 .238320 0.73 0.516 3

2 CT 4 4.08840 1.02210 3.12 0.080 3

* RESIDUAL 8 2.62176 .327720

* TOTAL (CORRECTED) 14 7.18680 .513343

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTAN3 26/ 6/21 20:59

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTAN
1 5 20.4720
2 5 20.1000
3 5 20.0880
SE(N= 5) 0.256016
5%LSD  8DF 0.834841
MEANS FOR EFFECT CT
CT NOS DKTAN
1 3 20.3500
2 3 19.6300
3 3 19.7500
4 3 21.1000
5 3 20.2700
SE(N=  3) 0.330515
5%LSD  8DF 1.07777
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKTAN3 26/ 6/21 20:59
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———m—mmmmmmmmm - SD/MEAN | |
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
DKTAN 15 20.220 0.71648 0.57247 2.8 0.5159  0.0801
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
2 3 19.63 [X
3 3 19.75 |X
5 3 20.27 |XX
1 3 20.35 |XX
4 3 21.1 X

i. Puwdng kinh tin nam thir 3

BALANCED ANOVA FOR VARIATE DKTAN FILE PBDKTANS 26/ 6/21 21:19
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKTAN
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 2.58496 1.29248 2.43 0.149 3
2 CT 4 15.6314 3.90786 7.36 0.009 3
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* RESIDUAL 8 4.24843 .531054

* TOTAL (CORRECTED) 14 22.4648 1.60463

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKTANS 26/ 6/21 21:19

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS DKTAN
1 5 30.5480
2 5 30.0760
3 5 31.0920
SE(N=  5) 0.325900
5%LSD  8DF 1.06273
MEANS FOR EFFECT CT
cT NOS DKTAN
1 3 30.1500
2 3 29.3300
3 3 29.9500
4 3 32.2100
5 3 31.2200
SE (N=  3) 0.420735
5%LSD  8DF 1.37197
ANALYSTS OF VARIANCE SUMMARY TABLE FILE PBDKTAN5 26/ 6/21 21:19
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 15)  —==mmmmmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON % \ [
OBS. TOTAL SS  RESID SS \ \
DKTAN 15 30.572 1.2667 0.72873 2.4 0.1485 0.0091

Method: 95.0 percent LSD

Col_1 |[Count [Mean |Homogeneous Groups
2 3 29.33 |X

3 3 29.95 [XX

1 3 30.15 [XX

5 3 31.22 XX

4 3 32.21 X

Bang 3.25: Anh hwéng cia liéu hrgng phan bén hiru co vi sinh dén
chiéu dai cii, dwong kinh cii va niing suit ca thé saim Ngoc Linh

a. Chiéu dai cu nam 1

BALANCED ANOVA FOR VARIATE CDC FILE PBCDCN21 27/ 6/21 0:10
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CDC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .227999E-02 .114000E-02 0.15 0.865 3
2 CT 4 .204000E-02 .510000E-03 0.07 0.988 3
* RESIDUAL 8 .617200E-01 .771500E-02
* TOTAL (CORRECTED) 14 .660400E-01 .471714E-02

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCDCN21 27/ 6/21 0:10
—————————————————————————————————————————————————————————————————— :PAGE 2
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NL NOS CDC
1 5 1.37600
2 5 1.3%9400
3 5 1.40600
SE (N= 5) 0.392810E-01
5%LSD 8DF 0.128092

CT NOS CDC
1 3 1.38000
2 3 1.40000
3 3 1.3%9000
4 3 1.38000
5 3 1.41000
SE (N= 3) 0.507116E-01
5%LSD 8DF 0.165365

ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCDCN21 27/ 6/21 0:10

—————————————————————————————————————————————————————————————————— PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT

(N=  15)  ———————m—mmm oo SD/MEAN | [
NO. BASED ON BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
cbc 15 1.3920 0.68681E-010.87835E-01 6.3 0.8649  0.9877
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
4 3 1.38 |X
1 3 1.38 |X
3 3 1.39 |X
2 3 1.4 |[X
5 3 141 |X
b. Chiéu dai cii nim 2

.

BALANCED ANOVA FOR VARIATE CDC FILE PBCDCN20 26/ 6/21 23:55
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CDC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .241600E-01 .120800E-01  0.31 0.742 3
2 CT 4 .942360 .235590 6.12 0.015 3
* RESIDUAL 8 .308040 .385050E-01
* TOTAL (CORRECTED) 14 1.27456 .910400E-01

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCDCN20 26/ 6/21 23:55
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS CDC
1 5 3.41000
2 5 3.31800
3 5 3.33400
SE (N= 5) 0.877554E-01
5%LSD 8DF 0.286161
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1 3 3.23000
2 3 3.33000
3 3 2.98000
4 3 3.72000
5 3 3.51000
SE (N= 3) 0.113292
5%LSD 8DF 0.369433

ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCDCN20 26/ 6/21 23:55

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  —————mmmmmmmmm oo SD/MEAN | [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS \ \
cbC 15 3.3540 0.30173 0.19623 5.9 0.7420  0.0152
Method: 95.0 percent LSD
Col_1 | Count [ Mean |Homogeneous Groups
3 3 298 [X
1 3 3.23 |XX
2 3 333 | X
5 3 3.51 XX
4 3 3.72 X
5
c. Chiéu dai ¢t nam 3
BALANCED ANOVA FOR VARIATE CDC FILE PBCDCN16 26/ 6/21 23:28
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CDC
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .217560 .108780 2.13 0.180 3
2 CT 4 3.83916 .959790 18.83 0.001 3
* RESIDUAL 8 .407840 .509800E-01
* TOTAL (CORRECTED) 14 4.4645¢6 .318897

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBCDCN16 26/ 6/21 23:28

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT NL
NL NOS CDC
1 5 3.60200
2 5 3.77000
3 5 3.89600
SE (N= 5) 0.100975
5%LSD 8DF 0.329270
MEANS FOR EFFECT CT
CT NOS CDC
1 3 3.36000
2 3 3.62000
3 3 3.13000
4 3 4.19000
5 3 4.48000
SE (N= 3) 0.130358
5%LSD 8DF 0.425086
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBCDCN16 26/ 6/21 23:28
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT

(N= 15)  ——mmmmmmmmmmmme SD/MEAN | |
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NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | \
CcDC 15 3.7560 0.56471 0.22579 6.0 0.1801 0.0005

Method: 95.0 percent LSD

Col_1 | Count | Mean |Homogeneous Groups
3 3 313 (X
1 3 3.36 (XX
2 3 3.62 X
4 3 4.19 X
5 3 4.48 X

d. Pwong kinh cu nam 1

BALANCED ANOVA FOR VARIATE DKC FILE PBDKCN2 27/ 6/21 0:29
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 DKC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .892000E-02 .446000E-02  0.99 0.413 3
2 CT 4 .204000E-02 .510000E-03 0.11 0.971 3
* RESIDUAL 8 .358800E-01 .448500E-02
* TOTAL (CORRECTED) 14 .468400E-01 .334571E-02
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKCNZ2 27/ 6/21 0:29
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS DKC
1 5 1.31400
2 5 1.37000
3 5 1.36000
SE(N=  5) 0.299500E-01
5$LSD  8DF 0.976638E-01
MEANS FOR EFFECT CT
CT NOS DKC
1 3 1.36000
2 3 1.34000
3 3 1.33000
4 3 1.35000
5 3 1.36000
SE(N=  3) 0.386652E-01
5$LSD  8DF 0.126083
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKCNZ2 27/ 6/21 0:29
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———————m—mmm SD/MEAN | [
NO. BASED ON BASED ON % | | |
OBS. TOTAL SS RESID SS | |
DKC 15 1.3480 0.57842E-010.66970E-01 5.0 0.4134  0.9713

Method: 95.0 percent LSD
Col 1 [Count [Mean |Homogeneous Groups
3 3 1.33 X
2 3 1.34 X
4 3 1.35 X
5 3 1.36 X
1 3 1.36 X
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e. Puwong kinh ctit nadm thir 2

BALANCED ANOVA FOR VARIATE DKC FILE PBDKCN5 27/ 6/21 0:51
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .145600E-01 .727999E-02 0.51 0.622 3
2 CT 4 .936600 .234150 16.45 0.001 3
* RESIDUAL 8 .113840 .142300E-01
* TOTAL (CORRECTED) 14 1.06500 .760714E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBDKCN5S 27/ 6/21 0:51
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS DKC
1 5 2.25000
2 5 2.32600
3 5 2.29400
SE(N=  5) 0.533479E-01
5%LSD  8DF 0.173962
MEANS FOR EFFECT CT
CT NOS DKC
1 3 2.17000
2 3 2.08000
3 3 2.02000
4 3 2.61000
5 3 2.57000
SE(N=  3) 0.688719E-01
5%LSD  8DF 0.224584
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKCN5 27/ 6/21 0:51
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N= 15) - SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
DKC 15 2.2900 0.27581 0.11929 5.2 0.6218 0.0008
Method: 95.0 percent LSD
Col 1 Count Mean |Homogeneous Groups
3 3 2.02 |X
2 3 208 [X
1 3 217 [X
5 3 2.57 X
4 3 2.61 X
by r hd - r
f. DPwong kinh cu nam thw 3

BALANCED ANOVA FOR VARIATE DKC FILE PBDKCN7 27/ 6/21 1:10
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 DKC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 NL 2 .218800E-01 .109400E-01 0.79 0.487 3
2 CT 4 .794760 .198690 14.43 0.001 3

* RESIDUAL 8 .110120 .137650E-01

* TOTAL (CORRECTED) 14 .926760 .661971E-01
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—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT NL
NL NOS DKC
1 5 2.53000
2 5 2.61200
3 5 2.61000
SE(N=  5) 0.524690E-01
5%LSD 8DF 0.171096
MEANS FOR EFFECT CT
CT NOS DKC
1 3 2.20000
2 3 2.48000
3 3 2.62000
4 3 2.85000
5 3 2.77000
SE(N=  3) 0.677372E-01
5%LSD  8DF 0.220884
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBDKCN7 27/ 6/21 1:10
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15) ———mmmmmmmmm - SD/MEAN | |
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS [ [
DKC 15 2.5840 0.25729 0.11732 4.5 0.4873 0.0012
Method: 95.0 percent LSD
Col_1 Count Mean | Homogeneous Groups
1 3 2.2 X
2 3 2.48 X
3 3 2.62 XX
5 3 2.77 XX
4 3 2.85 X
4 4
b4 A r A b4 r
g. Nang suat ca thé nam thi 1
BALANCED ANOVA FOR VARIATE NSCT FILE PBNSCT1 27/ 6/21 10:39
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NSCT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 1.10236 .551180 1.54 0.272 3
2 CT 4 .759601E-01 .189900E-01 0.05 0.991 3
* RESIDUAL 8 2.86124 .357655
* TOTAL (CORRECTED) 14 4.03956 .288540
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBNSCT1 27/ 6/21 10:39
—————————————————————————————————————————————————————————————————— :PAGE 2

NL NOS NSCT
1 5 9.82800
2 5 10.1140
3 5 10.4900
SE (N= 5) 0.267453
5%LSD 8DF 0.872136
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CT NOS NSCT
1 3 10.0500
2 3 10.2700
3 3 10.1400
4 3 10.1200
5 3 10.1400

SE (N= 3) 0.345280
5%LSD 8DF 1.12592

ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBNSCTI1 27/ 6/21 10:39

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
(N=  15)  ———————m—mmmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % | | I
OBS. TOTAL SS  RESID SS [ [
NSCT 15 10.144 0.53716 0.59804 5.9 0.2715  0.9912
Method: 95.0 percent LSD
Col_1 | Count | Mean [Homogeneous Groups
1 3 10.05 (X
4 3 10.12 (X
3 3 10.14 [X
5 3 10.14 |X
2 3 10.27 |X
- A r S, ,
h. Nang suat ca thé nam thur 2
BALANCED ANOVA FOR VARIATE NSCT FILE PBNSCT2 27/ 6/21 11: 0
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NSCT
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .347199E-01 .173599E-01  0.04 0.965 3
2 CT 4 46.8462 11.7115 24.64 0.000 3
* RESIDUAL 8 3.80268 .475336
* TOTAL (CORRECTED) 14 50.6836 3.62026
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBNSCT2 27/ 6/21 11: 0
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT NL
NL NOS NSCT
1 5 17.2740
2 5 17.2780
3 5 17.3780
SE (N=  5) 0.308330
5%LSD  8DF 1.00543
MEANS FOR EFFECT CT
CT NOS NSCT
1 3 15.3100
2 3 18.6100
3 3 15.0200
4 3 18.4800
5 3 19.1300
SE(N=  3) 0.398052
53LSD  8DF 1.29801
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBNSCT2 27/ 6/21 11: 0
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT
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(N=  15)  —————mmmmmmmmm - SD/MEAN | |
NO. BASED ON  BASED ON % | I I
OBS. TOTAL SS  RESID SS \ \
NSCT 15 17.310 1.9027 0.68945 4.0 0.9647  0.0002
Method: 95.0 percent LSD
Col_1 | Count [Mean |Homogeneous Groups
3 3 15.02 |X
1 3 1531 |X
4 3 18.48 X
2 3 18.61 X
5 3 19.13 X
i. Nang suat ca thé nam thu 3
BALANCED ANOVA FOR VARIATE NSCT FILE PBNSCT6 27/ 6/21 11:12
—————————————————————————————————————————————————————————————————— PAGE
VARIATE V003 NSCT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NL 2 .535681 .267841 0.23 0.798 3
2 CT 4 86.6036 21.6509 18.92 0.001 3
* RESIDUAL 8 9.15693 1.14462
* TOTAL (CORRECTED) 14 96.2962 6.87830
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PBNSCT6 27/ 6/21 11:12
—————————————————————————————————————————————————————————————————— PAGE

NL NO

1

2

3

SE (N= 5)

5%LSD 8DF

MEANS FOR EFFECT CT
CT NO

1

2

3

4

5

SE (N= 3)

5%LSD 8DF

NSCT
29.1640
29.5960
29.5240

0.478459
1.56021

0.617688
2.01422

ANALYSIS OF VARIANCE SUMMARY TABLE FILE PBNSCT6

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NL |CT \
(N=  15)  ———————mmmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON % \ | |
OBS. TOTAL SS  RESID SS \ \ \
NSCT 15 29.428 2.6227 1.0699 3.6 0.7981 0.0005
Method: 95.0 percent LSD
Col_1 Count Mean |Homogeneous Groups
1 3 26.43 [x
3 3 26.62 |X
2 3 30.86 | X
4 3 31.18 | X
5 3 32.05 | X




