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LOI CAM DOAN

Luan an d3 dugc hoan thanh trong chuong trinh dao tao tién si khoa 34

(2022 - 2025) tai Vién Khoa hoc Lam nghiép Vié¢t Nam.

To1 xin cam doan day la cong trinh nghién ctru cta t61, trong do to1 da su
dung mot s6 két qua nghién ctru thudc dé tai "Bdo ton nguon gen nam cheo
trén dia ban tinh Quang Ninh" véi sy cOng tac, gip do cua cac thanh vién
thie hién dé tai va di co xac nhan cho phép t6i str dung mot sé két qua cua dé

tai trong luan an nay.

Céc s6 lidu, két qua nghién ctru trong luan an 13 trung thuc va chua timg

duoc ai cong b trong bat ky cong trinh nao khac.
Ha Noi, ngay 29 thang 4 nam 2025

TAC GIA LUAN AN

Chung Nhu Anh
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LOI CAM ON

Nghién cuu sinh xin tran trong cam on Lanh dao Vién Khoa hoc Lam
nghiép Viét Nam, Ban Khoa hoc, Pdo tao va Hop tic quoc té, Trung tim
Nghién cuu Bdo vé rung da tao diéu kién thudn loi cho NCS trong suot qua
trinh hoc tdp, nghién ciru tai Vién Khoa hoc Lam nghiép Viét Nam.

NCS xin cam on GS.TS. Bernard Dell va PGS.TS. Nguyén Minh Chi da tin
tinh hwéng dan, déng vién va hé tro NCS trong qud trinh hoc tdp va trién khai
dé tai ludn an.

NCS da duoc tai tro boi Chuong trinh hoc béng ddo tao thac si. tién st
trong nwéc cia Quy Poi mdi sing tao Vingroup (VINIF), ma sé
VINIF.2023.7S.001. Nhan dip nay, NCS xin gui loi cam chdn thanh toi VINIF.

NCS xin chan thanh cam on Ban lanh dao Truong Pai hoc Tdy Nguyén,
Khoa Nong Lam nghiép va Bo mon Bao vé thuc vat da tao moi diéu kién thudn
loi dé NCS yén tam hoc tap va hoan thanh lugn an.

NCS xin trdn trong cam on Khu BTTN Péng Son-Ky Thirong va UBND xd
Ha Léu da givip do NCS trong qud trinh trién khai thi nghiém tai hién truong.
NCS xin giri 167 cam on téi cdc dong nghiép da hé tro NCS trong qud trinh
nghién civu va dé cé nhitng ¥ kién gdp y dé NCS hodn thién ludn dn.

Cudi cung nhung khéng kém phan quan trong, NCS xin giri 167 cdm on sdu
sdc t6i cdc thanh vién trong dai gia dinh ciia NCS!

Ha Noi, ngay 29 thang 4 nam 2025
TAC GIA LUAN AN

N

Chung Nhu Anh
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MO DAU
1.1. Tinh cép thiét ciia luin an

Russula 13 chi nAm ngoai cdng sinh thudc ho Russulaceae, bd Russulales,
nganh Basidiomycota, rat da dang va phong pha v6i hon 750 loai phan b6 rong
& nhiéu noi trén thé gidi (Kirk et al., 2008). Chang thudng cong sinh véi hé ré
ctia cdy than gd, trong d6 c6 mot sd loai 1a ndm an bd dudng va dugc thuong
mai toan cau (Wang, 2020). Theo sé liéu théng ké vé cac loai Russula an dugc,
Trung Qudc ¢ 78 loai (Wu et al., 2019), Mexico c6 khoang 16 loai (Perez et
al., 2021) va Viét Nam c6 7 loai (Trinh Tam Kiét, 2012; Nguyén Phuong Dai
Nguyén, 2017; Tran Thi Pht & Trinh Tam Kiét, 2019).

Trong nhiéu thap ky qua, loai ndm an thudc chi Russula dugc thu hai 1am
thuc pham (ngudi dia phuong goi 1a nAm cheo, nAm hong c6) c6 phan bd nhidu
& rimg tu nhién thudc ving Pong Bic Viét Nam. Chung dugc danh gia 13 loai
thue pham t6t, ¢ gia tri kinh té cao, dat toi 250.000 déng/kg ndm tuoi va
2.000.000 ddng/kg nadm kho. Viéc nguoi dan khai thac lién tuc két hop véi
bién doi khi hau da dan dén tinh trang suy giam manh cac quan thé nam trong
tu nhién. Ngoai ra, dén nay chua c6 nghién ctru xac dinh loai, thanh phan dinh
dudng, dic diém sinh hoc, sinh thai va k§ thuat nudi trong nham phat trién bén

virng ngudn gen nay.

Trong Quyét dinh s6 208/QD-TTg cia Tha tuéng Chinh phu ngay
29/02/2024 vé viéc phé duyét dé an “Phat trién gia tri da dung cta hé sinh thai
rung dén nam 2030, tim nhin dén nam 2050 cua Viét Nam”, mot trong nhitng
nhiém vu duogc uu tién nhim dap tng muc tiéu cua dé 4n 1a viée phat trién
ngudn 1am san ngoai gd cé gia tri cao (bao gdm nam in) gan voi vin hoa

truyén thong ctia cong déng dan cu (Chinh phi, 2024).

Quang Ninh c6 dién tich rimg va dat rimg chiém 68,5% so véi tong dién

tich tu nhién (Quang Ninh, 2018), rat thuan loi cho viéc phat trién 14m nghiép.



Trong d6, c6 loai nAm cheo 1a mot trong nhitng loai Lam san ngoai gb ¢o gia
tri thuong mai cao. Theo dé an “Phat trién bén vimg mot sd loai 1am san ngoai
gd c6 gia tri cao dudi tan rimg trén dia ban tinh Quang Ninh dén nim 2025,
dinh huéng dén nam 20307, chinh quyén tinh rat quan tim dén viéc phét trién
ngudn gen nam cheo. Bén canh do, ngudi dan sdng gan rimg cling mong mudn
c6 k¥ thuat nudi trong dé mo rong san xuat, qua d6 ting ning suat va thu nhap.
Tuy nhién, chi Russula rat da dang nén can diéu tra loai nAm an phd bién, phan
tich dinh dudng, nghién ctu dac diém sinh hoc, sinh thai va k¥ thuat nuodi
trong dé phat trién hiéu qua. Do vdy, viéc thuc hién dé tai luan an “Nghién ciu
co s& khoa hoc dé phat trién mét sé loai nam an thudc chi Russula tai tinh

Quang Ninh” 14 rat can thiét, c6 y nghia khoa hoc va thuc tién.
1.2. Muc tiéu nghién ciru

Muc tiéu chung: Xac dinh duoc co s khoa hoc phuc vu phat trién mot sb

loai nAm #n thudc chi Russula tai tinh Quang Ninh.
Muc tiéu cu thé:

- Xac dinh dugc tén loai, thanh phan dinh dudng va thi trudng ctia ndm an

thudc chi Russula tai Quang Ninh va vung 1an can.

- Xac dinh dugc dic diém sinh thai va budc dau xac dinh duoc k¥ thuat

nudi trong loai ndm an thudc chi Russula tai tinh Quang Ninh.
1.3. Pdi twong nghién ciru

- Mot s0 loai nam thudc chi Russula va tap trung vao loai nam cheo

(Russula griseocarnosa Wang, Yang & Knudsen)
1.4. Pham vi nghién ctru
Vé néi dung

Luén an tap trung nghién ctru loai ndm an c6 gia tri thuong phim cao la

loai nam cheo (Russula griseocarnosa) va phan bi¢t véi loai nam x6p do



(Russula sp.) ¢6 doc v6i hinh thai gan gidng nAm cheo.
Nghién ctru thanh phan dinh dudng ctiia ndm cheo (R. griseocarnosa) dang
duoc thu hai phd bién tai Quang Ninh va ving lan cin.

Nghién ctru k¥ thuat nudi trong cho loai ndm cheo (R. griseocarnosa) tai
tinh Quang Ninh.

Vé dia diém

Thu cac miu ndm cheo (R. griseocarnosa) tai Quang Ninh phuc vy giam
dinh loai va phan tich thanh phan dinh dudng va thu mot s6 mau tai Cao Bang
va Béc Giang dé so sanh.

Diéu tra thi truong nam cheo tai Quang Ninh, Cao Béng, Bic Giang, Lang Son.

Nghién ctru vé dic diém sinh thai cia ndm cheo tai huyén Binh Liéu, Tién
Yén, Ba Ché va TP. Ha Long, tinh Quang Ninh.

Tién hanh nghién ctru nuoi tréng nam cheo tai xa Ha Lau, huyén Tién Yén
va xa Ky Thugng, TP. Ha Long, tinh Quang Ninh.

Luan 4n chi tién hanh nghién ctru cac dic diém sinh thai va nudi trong nim
cheo tai Quang Ninh. Tuy nhién, viéc nghién ctru giam dinh loai, thanh phﬁn
dinh dudng va diéu tra thi truong dugc mo rong tai maot sb tinh 1an can dé so
sanh.

1.5. Y nghia khoa hoc va thue tién

Y nghia khoa hoc

Luan an 1a mot cong trinh nghién cuu khoa hoc vé dic diém sinh thai,
thanh phan dinh dudng, gia tri va thi truong cua nim cheo (R. griseocarnosa)

tai Quang Ninh va vung lan can.

Cung cép nhiing dan liéu khoa hoc dé nudi trong ndm cheo (R.

griseocarnosa) cong sinh véi cdy chu cong sinh dudi tdn rung ty nhién tai



Quang Ninh.

Y nghia thuec tién

Két qua nghién ctru ctia luan 4n cung cp cac dic diém nhan biét, phan biét
phan biét gitta nAm cheo (R. griseocarnosa) véi ndm x0p d6 (Russula sp.) co

doc co6 dic diém hinh thai tuong tu nhau.

B tiéu ban va gidng ndm cheo da dong gop vao “Bo suu tap gidng nAm”
ctia Vién Khoa hoc Lam nghiép Viét Nam, gop phan trung bay phuc vu tham
quan, gido duc ciing nhu sir dung cho céc nghién ctu tiép theo.

Két qua nghién ctru cua luan an la co s& cho viéc nuoi tréng nam cheo (R.
griseocarnosa) dudi tan rimg tu nhién hiéu qua, gop phan phat trién loai ndm
cheo, cai thién sinh ké va quan 1y bao vé rimg bén viing.

1.6. Nhirng déng gép méi cia luan an

(1) Xac dinh duoc tén khoa hoc cua loai nam cheo phan bo tai Quang Ninh
va vung lan can la Russula griseocarnosa, mo ta dac diém hinh thai, dic diém
sinh hoc phén tir va phan biét vi ndm x6p do (Rusula sp.) co doc.

(2) Xac dinh dugc thanh phﬁn dinh dudng chinh cua nam cheo thu duoc tai
Quang Ninh.

(3) Phan 1ap duoc giéng thuan khiét, k§ thuat nhan gidong va mot so k¥
thuat nudi trong nim cheo (R. griseocarnosa) v6i cdy chi cong sinh dudi tan
rung tu nhién.

1.7. Thoi gian nghién ctru
Luan an duoc thyc hién tur thang 3/2022 dén thang 3/2025.

1.8. Bo cuc luan an

Luan 4n duoc viét véi tong s6 136 trang, bao gdm 24 hinh, 30 bang. Ngoai

phan phuy luc, luan 4n duoc két ciu nhu sau: Phan mé dau (5 trang); Chuong 1:



Tong quan van dé nghién ctru (27 trang); Chuong 2. Noi dung, vat lidu va
phuong phép nghién ctru (19 trang); Chuong 3. Két qua nghién ctru va thao
luan (71 trang); Két luan, ton tai va kién nghi (2 trang); Tai liéu tham khao (11

trang) va Danh muc cic cong trinh di cong b lién quan dén lun 4n (1 trang).

Luan an da tham khéo 146 tai liéu, trong d6 28 tai li¢u tiéng Viét va 118 tai

liéu tiéng nudc ngoai.



CHUONG 1
TONG QUAN VAN PE NGHIEN CUU

1.1. Tinh hinh nghién ciru trén thé giéi
1.1.1. Nghién civu vé thanh phan lodi ném thuc chi Russula

Russula 13 mot trong nhitng chi ndm 16n va da dang nhat vé mat hinh thai
hoc, theo thong ké trén thé gidi ¢ hon 2.000 loai véi hang trim loai 1 ndm an
(Kirk et al., 2008). Chung phan bd rong ca vé mat dia 1y va sinh thai, tao nén
mdi quan hé cong sinh v6i 1é ciia nhidu loai cay cha (Wang et al., 2015). Mot

s6 loai dién hinh da duoc trinh bay trong phu lyc 1.

Chi Russula rat da dang va con mot sb loai chua duge mo ta, dic biét 1a &
Pong Nam A (Kaewgrajang et al., 2020). Viéc nhan dang cac loai thudc chi
Russula gap nhiéu khé khan boi kiéu hinh rat da dang, mot s6 loai ¢ hinh thai
khong sai khac rd. Nguoi ta da sir dung su két hop gitta phuong phap hinh thai
hoc va phuong phap sinh hoc phan tir dé giam dinh va nghién ctru su da dang
cac loai ndm thudc chi Russula. Hai loai R. mariae va R. violeipes kho phan
biét bang hinh thai nhung da dugc giam dinh chi tiét thong qua doan gen ITS
va RPB2 (Park et al., 2013). Phuong phép sinh hoc phén tir cling da dugc su
dung pho bién dé giam dinh ndm thudc chi Russula & nhiéu noi khac (Adaméik

etal., 2016; Lee et al.,2017; Liet al., 2013; Li et al., 2019).

Nhiéu loai nim thudc chi Russula 14 san pham thwong mai chinh ¢ Quang
Tay, Trung Qubc (Bin & Tianyan, 1994; Shiyan ef al., 1998). Dya trén nhiing
dic diém hinh thai, cac nghién ctru da xdc dinh ba loai Russula vinosa, R.
alutacea va R. lepida phan bd tu nhién ¢ Khu bao ton thién nhién Xiakeng,
tinh Phuc Kién, Trung Qudc (Wen, 2008). Cac loai nam R. jilinensis, R.
changbaiensis, R. heilongjiangensis, R. khinganensis (Li et al., 2012; Li et al.,
2013), R. brunneovinacea (Jiang et al., 2018) va R. jilinensis dugc thu thap tai



ving Pong Bic, Trung Quéc va di dugc giam dinh bang phuong phép sinh
hoc phan to (Li et al., 2012). Hai loai khac thudc chi Russula (R.
verrucospora, R. xanthovirens) da dugc giam dinh dya trén cd hinh thai va
phan tich trinh ty gen ITS (Song et al., 2018). Loai R. griseocarnosa da duoc
thu thap tai tinh Quang Pong, Trung Quéc (Yu et al., 2020). Nam 2019, ba
loai gébm R. bubalna, R. pseudobubalina va R. subatropurpurea di duoc thu
thap & phia Nam Trung Qudc va duoc giam dinh dya trén dic diém hinh thai

va phan tich trinh tu gen ITS (Li ef al., 2019).

R. zonaria dd duoc xac dinh la mot loai mé1 & Thai Lan (Buyck &
Desjardin, 2003). R. foetentinae duoc xac dinh 1a mot nhom nam cong sinh véi
ré cay & Han Quoc (Lee ef al., 2017). R. ochroleuca va Russula sp. dugc ghi
nhan trong rimg trong (Matsuda & Hijii, 1998), R. ryukokuensis duoc ghi nhan

trong rimg hon giao 14 rong va rimg 14 kim (Shimono et al., 2021) & Nhat Ban.

Céac loai nam thuoc chi Russula da duge ghi nhan ¢ 13 bang cua An Do voi
sy da dang loai rit cao (57 loai). Trong do, 6 loai R. adusta, R. cinerella, R.
congoana, R. fineula, R. leelavathyi va R. michiganensis da dugc ghi nhan va
mo ta 1an dau tién ¢ mién Trung An Do (Verma et al., 2018). Cac loai R.
khanchanjungae, R. tsokae (Das et al., 2010), R. sharmae, R. dubdiana, R.
Sikkimensis (Das et al., 2013), R. hookeri (Paloi et al., 2015), R. sarnarii
(Ghosh et al., 2017), R. lakhanpalii va R. indocatillus (Ghosh et al., 2020)

duoc mo ta tai ddy nai Himalaya, An D8.

O nhitng ving khi hau nhiét doi 4m thudc Bangladesh da ghi nhan loai R.
nobilis trong rung trong Keo 1a tram (Rumainul et al., 2015). R. decolorans da
duoc ghi nhan 13 loai méi & Thé Nhi Ky (Hakan & Tirkekul, 2017). R.
shanglaensis 1a mot loai m&i ghi nhan tai Khyber Pakhtunkhwa, Pakistan
(Ullah et al., 2020). Loai R. rubicolor ciing dugc ghi nhan moc ty nhién trong

cac khu rung trén day Himalaya ¢ Pakistan (Jabeen et al., 2020).



O My, loai R. lentiginosa dugc md ta 1a mot loai ndm méi, ching co quan
hé di truyén gan véi hai loai R. viscida va R. ballouii & Chau Au (Buyck &
Mitchell, 2003). R. parvovirescens. dugc mo ta 1a kha phd bién ma trudce kia
nguoi ta thuong nham 1an véi R. virescens hoic R. crustosa (Buyck et al.,
2006). R. texensis dugc xac dinh 1a loai méi & Texas (Buyck ef al., 2008). R.
ochrifloridana dugc mo ta 1a mot loai moi, c6 mil nAm mau vang ¢ Florida co
moi quan hé di truyén rat gan voi loai R. levyana c6 mii nAm mau d6 (Adaméik
et al., 2011). Nam loai R. albiduliformis, R. flocculosa, R. maculosa, R.
heterosporoides va R. subgraminicolor ciing dugc md ta & mién Pong nudc

My (Buyck & Adamcik, 2011).

Céc nghién cuu da ghi nhéan loai R. vinosoflavescens tai Phap (Trendel et
al., 2017). O Serbia, cac nghién ctru dd kham pha 3 loai R. integra, R. rosea
va R. nigricans (Kosti¢ et al., 2020).

Bén loai R. cingulata, R. anisopterae, R. hysgina va R. perelegans duoc ghi
nhan tai Papua New Guinea (Buyck & Horak, 1999). Chin loai R. albidoflava,
R. albobrunnea, R. brunneonigra, R. galbana, R. pumicoidea, R. reddellii, R.
rostraticystidia, R. sinuata va R. variispora d3 duogc ghi nhan & Uc (Lebel &

Tonkin, 2007).

Mot khao sat dugc thuc hién & chg ngoai tro1 & Luang Prabang, Lao da ghi
nhan duoc 49 loai ndm n thu hai tir ty nhién. Trong d6 c6 16 loai thude chi
Russula cuc ky quy hiém, chua dugc dinh danh hodc thim chi c6 loai méi
dang duoc ban trén thi trudng. Diéu nay cho thiy sy can thiét phai thyc hién

cac nghién ctru phan loai nam & Lao (Luczaj et al., 2021).

Tir cac nghién ciru trén cho thdy cac loai ndm thudc chi Russula rat da
dang, kho phén biét gitta mot s loai trong cung chi, chiing phan bd & nhiéu hé
sinh thai rimg khac nhau trén thé gidi. SO loai nAm da dugc dinh danh van con

chiém ty 1€ thép. Viéc phan loai nam bﬁng hinh thai da duoc thuc hién phé



bién nhung ciing gip nhiéu kho khin va phuong phap sinh hoc phén tir ciing

dang duoc tng dung rat hiéu qua phuc vu cong tac giam dinh loai.
1.1.2. Nghién ciru vé diic diém sinh hoc, sinh thdi ciia ném Russula

Loai R. jilinensis dugc mo ta voir mil nim nhén, khong c6 1ong, mau do,
lac dau co hinh ban cau 10i, sau d6 mic d6 16i co thé thay d6i ting hodc giam
va & gitra hoi 16m xudng khi truong thanh, kich thudc rong 6,1-7,3cm. Mau
sdc ctia mil ndm ciing thay doi: mau d6 thach anh t6i mau do san ho khi con
nho, mau d6 dat téi mau dé tuoi tang theo do tudi; Vét nit mil ndm rong 4-
7mm, ria mép 9-12cm, khong phan nhénh, d& v&, mau cam nhat; Than nim
hinh chuy, phinh to hon vé phia géc, kich thudc 9,2 x 1,8cm, nhén, ran nhung
rong, khong déu khi gia, thAn nAm mau trang khi non, goc vang khi gia hoic
kho; Bot bao tir mau vang dam té1 vang nau, kich thude bao tor dam 7-8 x 6-
7um, trung binh 7,5 x 6,3um, hinh gan cau cho t6i hinh elip. Kich thudc dam
38-44 x 11-13pm, dam hinh chuy, phinh rong vé phia goc (Li et al., 2012).

Nim R. changbaiensis c6 mil nidm mau do, thadn ndm mau vang nhat,
thudng moc & rimg 14 kim; Pam c6 kich thuéc nho dén trung binh, mong va dé
vd; Mil nAm c6 kich thude 2-6¢cm, lac ddu co hinh ban ciu sau do 16i téi
phang; Mép mil nam luc dau cong vao, sau d6 thang va cudn nhe 1én khi
truong thanh; Vét nit mii nAm dai t6i Smm; Than ndm kich thudc 3-5 x 1-
1,5cm, & vi tri trung tim, mém, hinh chuy cho t6i hinh try, d6i khi phinh ra vé
phia gdc, mau tring, mot phan chuyén sang mau vang khi gia, rong khi truéng

thanh; c6 mui hang diu t61 nhe (Li et al., 2013).

R. heilongjiangensis c6 kich thuéc nho toi trung binh; Mii ndm 28-52mm,
hinh ban cau luc dau, sau d6 phang dan khi truong thanh, thuong 16m nhe &
giita, o van soc xap xi 3mm tir mép mil nAm hudng vao trong, thinh thoang bi
dt doan, hoi nhét khi am wét; Vét nat mil nAm rong 3-5mm; Than nam &

chinh gilra hodc g?m gitra, kich thuéc 4,2-6,5 % 0,9-1,6cm, hinh g?m tru toi1
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hinh try, bé mat kho rao, hoi nhin nheo, khéng van, phia trén mong, mau
trang, vang nau khi khé. R. khinganensis ¢ kich thuéc nho téi trung binh; Mil
nam 26-38mm, hinh ban cdu khi nho, phang khi truéng thanh; Mép mil nAm
udn cong vao lac dau, thing hodc cudn hudng 1én khi trudong thanh, hoi gon
song hodc ran nut; Vét nirt mii nAm rong tr 2-5mm; Than nam c6 kich thuée
4,5-7,7 x 0,8-1,5cm, hinh gén try, bé mit kho, hoi nhin theo chiéu doc, thon

huéng vé gbe, mau trang, khong thay d6i mau khi gia (Li et al., 2018).

Ba loai nam thu ¢ phia Nam Trung Qudc c6 dic trung boi mii nAm mau
vang sAm téi mau hong véi ria c6 van. Nam R. subatropurpurea c6 thé duoc
nhan biét béi mii nAm mau nau tia, vi nhat va phan than tring chuyén sang
mau d6 tia. Mii nidm c6 kich thudc 4,5-6,8cm, hinh ban cau khi con non, khi
truong thanh thi phang va co vét 16m nho ¢ giira, toan bd mii ndm c6 mau nau
do tia, bé mat kho, khé boc ra, mep mu nam cong vao nhe, khong c6 van, bi
nut theo tudi; Vét nit mii nAm mau trang, rong 3-6mm, thuong chia nhanh gan
mép mil nam; Than ndm mau tréng to1 tréng nhat, kich thuéc 3,7-5,5 x 1,2-
1,6cm, hinh try, hoi hep hudng vé phia goc. R. pseudobubalina cé kich thuéc
tir nho t6i trung binh; Mii ndm 3,1-4,6cm, 16i khi con nho, phang dan khi
trudng thanh, bé mit kho, mau niu sdm & phﬁn trung tam, che phu mot chut
1én mép mii ndm; Mép mil nAm mong, khong 1ong; Vét niit mil nAm mau trang,
ran khong thay doi khi nat, kich thuéc rong tur 2,5-3,5mm; Than nidm mau
tréng, kich thudce 2,3-3,1 x 0,8-1,1cm. R. subatropurpurea c6 kich thudc trung
binh; Mil ndm 4,5-6,8cm, hinh ban cau khi con non, phrfmg dan khi trudng
thanh va hoi 10m & gitra, toan bd mii nam c6 mau nau do, bé mit kho, khé boc
ra, mép mil nam hoi cong vao, khong cé van, bi nit theo tudi; Vét nut rong 3-
6mm, thuong phan nhanh gan mép mii ndm; Than ndm mau trang, kich thudc

3,7-5,5 x 1,2-1,6cm, hinh try, hep dan hudng vé phia goc (Li et al., 2019).

R. ryukokuensis c6 kich thude nho 4-10mm, vét nirt m{i nam mau trang téi

cam nhat v61 vi hang manh; Than ndm mau cam hoi do; Mii nam rat nhé hinh
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parabol khi con non, sau d6 16i va co 1 vét Idm & gitta, trd nén phang 161 khi
truong thanh, mép mi ndm mém, udn cong vao khi non va sau thang dan va
nang lén; Vét nirt mii nAm rong 0,2mm, mau tréng, vang nhat té1 cam nhat, can
ddi; Than ndm kich thudc 5-8mm, mau cam do nhat, phf:in géc nim non duogc
bao boc bai hé soi nAm mau tréng; Vét ntt mii nAm rong té1 0,2mm; Pam hinh

chuy, kich thudc 40-48um (Shimono ef al., 2021).

Naim R. griseocarnosa dugc xac dinh co mbi quan hé cong sinh véi ré cua
nhiéu loai cdy chu tai Trung Quéc (Yu et al., 2020), trong d6 Castanopsis
hystrix 14 cay chu phd bién nhat (Yang ef al., 2016). Tam loai nim thudc chi
Russula d3 duoc ghi nhan phan bd trong ring Thong den (P. thunbergia) tai
Trung Qudc, nghién ctru ciing cho thay thanh phan Na, K va pH ¢6 anh hudng
16 dén quan thé ndm (Zhang et al., 2021). Russula spp. 1a nhiing loai ndm cong
sinh quan trong d6i voi hé sinh thai ring (Kaewgrajang et al., 2020). Ba loai
nam R. vinosa, R. alutacea va R. lepida & khu bao ton thién nhién Xiakeng,
Trung Qudbc thudng hinh thanh cong sinh voi ré loai Dé Castanopsis fargesis,
C. carlesii, C. kawakamii va C. fordii, diéu kién can thiét cho chung 1a dat giau
mumn, toi x6p, thong thoang, dic tinh gitr nudc ciia dat cao va do am trén 40%,

d6 4m khong khi 80-100%, nhiét do tir 25-27°C (Wen, 2008).

Russula spp. chiém uu thé trong rumg cay 14 kim, loai R. ochroleuca va
Russula sp. hinh thanh qua thé cua chung & trén ting dat mit dudi tan cua loai
A. firma (Matsuda & Hijii, 1998). R. ryukokuensis moc ty nhién trong rung

hdn giao 14 rong va rimg 14 kim & Nhat Ban (Shimono et al., 2021).

Céc loai ndm thudc chi Russula ¢ vai trod rat quan trong trong cac hé sinh
thai rimg 14 kim, 20 loai nam Russula dd duge xac dinh c¢6 phan bd & rimg cay
ho Thong (Picea likiangensis va Pinus densata), trong d6 loai nim R.
cyanoxantha phd bién nhat. Trong céc loai rung hdn giao cdy la kim (P.
likiangensis), Bach duong (Betula platyphylla), va Pd quyén (Rhododendron

decorum) c6 muc d6 da dang loai nidm thap hon (Guo ef al., 2014). Cac loai
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nam thudc chi Russula da duge xac dinh ngoai cong sinh voi cdy con va ciy
truong thanh cua loai cay 14 kim (A4bies firma) v&1 30% cay con va 56% cay
truéng thanh c6 nim cong sinh (Matsuda & Hijii, 2004). Chung dugc ghi nhan
ngoai cong sinh v4i cdy Thong nhua tai Indonesia (Marfi, 2018). Hai loai nam
Russula sp. va R. lutea ngoai cdng sinh trén cady Thong greggii (P. greggii)
trong moi truong ty nhién tai Mexico, thi nghiém nhiém nam da giup cy con

sinh trudng t6t hon han so v6i dbi ching (Valdés ef al., 2019).

Nhiéu loai ndm thudc chi Russula da duoc xac dinh c6 kha ning ngoai
cong sinh rat tot v4i cdy S6i savanna & My, ching lam ting kha ning tong hop
dinh dudng khoang cho ciy (Avis et al., 2003). Bén lodi R. cingulata, R.
anisopterae, R. hysgina va R. perelegans dugc xac dinh ngoai cong sinh véi ré
cay ho Dau (4nisoptera polyandra) & nhitng ving dat thap trong rimg nhiét
déi thudoe quan Morobe, Papua New Guinea (Buyck & Horak, 1999). Loai R.
vinosoflavescens thuong moc tu nhién va ngoai cong sinh vi mot sb loai cay

¢ trong nhitng khu rung rung 14 & Phap (Trendel ef al., 2017).

R. adusta, R. cinerella, R. congoana, R. fineula, R. leelavathyi va R.
michiganensis dugc ghi nhan ngoai cong sinh véi cdy Sal & An Do (Verma et
al., 2018). O nhitng ving khi hiu nhiét d6i am thudc Bangladesh d& ghi nhan
R. nobilis moc rai rac trong rung Keo 14 tram (Rumainul et al., 2015). R.

shanglaensis moc ty nhién trong rung 14 kim ¢ Pakistan (Ullah et al., 2020).

R. exalbicans thuong c6 co ché tuong tac dic biét v6i quan thé vi sinh vat
trong dat, ching gitip tang tinh da dang ciia nhiéu loai khac thong qua viéc
cung cAp ngudn thirc an tir thé qua nim (Boersma et al., 2009).

Nhin chung, cac loai ndm thudc chi Russula c6 dic diém sinh hoc, sinh
thai rat da dang, ching thudng ngoai cong sinh voi ré cta nhiéu loai cy chu

va da c6é nhiing ghi nhan vé sy ngoai cOng sinh v&i céac loai cdy ho Dé cling
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nhu cac loai cay 14 kim. Pay Ia tién dé quan trong dé luan an trién khai céc thi

nghiém nhiém nam va nudi trong trong di€u ki¢n ty nhién.
1.1.3. Nghién cwu vé gia tri dinh dwong va swr dung cua ndm Russula

Cac nghiéen curu vé oia tri dinh dwong

Nhiéu loai nAm thudc chi Russula 13 nAm dn duoc va co gia tr1 dinh dudng
cao (Kaewgrajang et al., 2020). R. alatoreticula dugc biét dén nhu mot loai
thie pham va 13 ngudn du trir polisaccharides, giau dinh dudng (Khatua &
Acharya, 2019). Cac loai ndm Russula & Chau Phi c6 thanh phan dinh dudng
rat phong phu va da dang, trong d6 protein 30,3%, soi tho 17,9%, carbohydrate
30,2%, chét béo 3,6-7,8%, cac khoang chat 1.830ppm (ljioma et al., 2015).

R. vinosa, R. cyanoxantha, R. delica va R. foetens... c6 chita nhiéu hop chét
nhu polysaccharides, protein, khoang chat, chat chdng oxy hoa, khang khuan...
Nhitng hop chit ndy c6 nhiéu tiém ning dé ting cudng strc khoe va chita bénh
(Hu & Xu, 2025). Vi du, mot polysaccharide thu duoc tr nim R.
griseocarnosa di duoc nghién ctru va két qua cho thiy rang tac dung gy doc
té bao ctia PRG1-1 dbi voi ung thu ¢o tir cung & ngudi. Thong tin nay chi ra
tiém nang dy hira hen dé diéu tri ung thu (Liu ef al., 2018). Chtic ning tao
mau cua polysaccharide c6 ngudn gbc tir ndm R. griseocarnosa da dugc ching
minh va dugc tinh ché. Nghién ctru cho thdy RGP1 1am giam cac thay doi
bénh 1y ¢ tuy xwong va lach (Liu ef al., 2024). Mot nghién vé loai R. vinosa da
phat hién c6 120 axit béo, 74 axit amin, 14 polyphenol, 38 terpenoid, 79 axit
hitu co, 38 duong va 41 phospholipid. Ham luong polyphenol cao c6 lién quan

dén hoat dong chéng oxy hoa (Chen et al., 2024).

Thi nghiém xac dinh cic hoat tinh chdng béo phi ciing nhu ¢ ché a-
amylase va a-glucosidase ctia 15 chat chiét xuat tir nAm Russula sp. & Amnat-
Charoen, Thai Lan cho thay nhiing chat chiét xuat tir nam Russula sp. thé hién

kha nang tc ché tot dbi voi cac triéu ching bénh néu trén. Nhiing phat hién
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nay rat hiru ich cho viéc ting cudng stc khoe cho con ngudi ciing nhu kich
thich tiéu thu nim ctia Thai Lan (Pongkunakorn et al., 2017). Nghién ctru dic
tinh chdng oxi hoa, khang khuan, khang sinh va gy doc cua 3 loai R. integra,
R. rosea va R. nigricans & Serbia di tim ra nhiing ngudn carbohydrate va
manitol 1a duong ty do ¢6 ham lugng cao nhat va nhing axit hitu co chinh da
duoc phat hién gdm axit quinic va malic. Cac hop chat fenola, p-
hydroxybenzoic va axit cinnamic da duoc xac dinh c6 trong thé qua ndm c6 tac
dung chéng oxi héa va qua trinh tan mau oxi hoa, hoat tinh cao nhét 1a chiét

xut ethanolic tir R. nigricans (Kostié et al., 2020).

Céc loai nAm R. emetica va Russula sp. c6 cac hop chat chong oxy hoa rat
manh va ciing c¢6 kha nang han ché bénh béo phi (Kaewnarin ef al., 2016). Céac
hop chét polysaccharides chiét xuét tir nAm R. senecis c¢6 kha nang chong oxy
héa manh, ting cudng hé mién dich cho con nguoi (Khatua & Acharya, 2021).
Nghién ctru céc thanh phan dinh dudng va hoat chit trong nim R. lepida cho
thdy chung co ribonuclease va mot loai protein ¢ kha ning khang virus HIV

rat manh (Zhang et al., 2010).

Bang 1.1: Thanh phan dinh dudng co ban ctia mot sb loai nam thudc chi

Russula (% trong luong kho)

Loai Protein Chit Tro Chit Carbohydrate Tailiéu tham khao
béo X0

R. alatoreticula 31,6 3.5 16,4 NA 63.6 (Khatua et al., 2021)

R. celluata 14,1 2,0 6,9 NA 77,1 (Sileshi et al., 2023)

R. lepida 18,3 5,6 7,6 8,4 60,1 (Sanmee et al., 2003)

R. lepida 12,1 0,3 0,2 1,2 34,2 (Sharma & Gautam,
2015)

R. nigricans 22,6 4,8 6,7 9,6 56,3 (Sanmee et al., 2003)

R. griseocarnosa 32,3 7,2 7,8 8,85 48,1 (Chen et al., 2010)

R. rosea 20,0 2,0 5,8 20,0 52,2 (Khumlianlal et al.,
2024)

R. virescens 20,0 4,3 11,3 9,7 54,7 (Sanmee et al., 2003)
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Loai Protein Chit Tro Chit Carbohydrate Tailiéu tham khao
béo X0

R. virescens 28,3 1,5 11,9 13,4 32,8 (Kaur et al., 2023)

R. xerampelina 22,4 4,5 6,7 10,4 55,8 (Sanmee et al., 2003)
Boletus (Dospatliev et al.,
pinophilus 22,8 4,4 6,0 7,5 66,8 2023)

P?eurotus 23.0 246 715 8.0 492 (Thachunglura et al.,
giganteus 2023)

Qua bang 1.1 cho thiy thanh phan dinh dudng trong cac loai ndm thudc chi
Russula néu trén rat giau dinh dudng véi ham luwong protein 12,1-32,3% va
carbohydrate 32,8-77,1%, tuong tu nhu cac loai nam thudc cac chi Boletus va
Pleurotus. Vi vay, chung da dugc xac dinh la nguén bo sung dinh dudng quan
trong trong ché do an udng ctia con ngudi. Bén canh d6 ham luong chit béo
trong cac loai nay thap, t6t cho nguoi c6 nguy co mic cac bénh tim mach va
bénh tiéu dudng. Ngoai ra, ching ciing c6 kha ning tich luy mot s nguyén t6
nhu chi, thuy ngan, crom... Vi vay, viéc kiém tra kim loai trong nam hoang da
1a van dé rat quan trong. Ham lugng cac khoang chat khac nhau trong cac loai
nam, nhung trong cung 1 lodi no ciing c6 thé thay doi gitra cac viung dia 1y,

moi trudong khac nhau va vi tri 1ay mau cy thé (cuong nam hay tdn nam).

Bang 1.2: Thanh phan chat khoang da lugng ctia mot s6 loai nAm thudc chi

Russula (mg/kg trong luong kho)

Loai Ca K Mg Na P Tai li€éu tham khao

R. griseocarnosa 850 19.800 570 1.340 3.420 (Chen et al.,2010)

R. lepida 100 35300 700 NA  4.100 (Sanmee et al.,2003)
R. nigricans 200 25300 600 NA  3.400 (Sanmee et al.,2003)
R. rosea 225  12.056 228 NA (Khumlianlal et al., 2024)
R. sardonia 145 31240 580 700 NA (Rasalanavho et al., 2020)
R. virescens 100 27.600 800 NA  5.100 (Sanmee et al., 2003)

R. xerampelina 100 28900 600 NA  3.300 (Sanmee et al., 2003)
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Loai Ca Mg Na P Tai liéu tham khao
Boletus 257 30556 647 95  7.348 (Dospatliev et al., 2023)
pinophilus

Lactiﬁuu; 142 11209 191 303 NA (Khumlianlal et al., 2024)
dwaliensis

Lactifluus 170 12.835 166 290 NA (Khumlianlal et al., 2024)
volemus

Ghi chu: NA 1a khong c6 thong tin

Cac nguyén to khoang da luong trong mot sb loai ndm thudc chi Russula
c6 ham lugng cao nhu Ca dao dong 100-850mg/kg; K dao dong 25.300-
35.300mg/kg; Mg dao dong 570-800mg/kg. Trong khi dé cac loai R.

griseocarnosa, R. lepida va R. virescens c6 ham lugng cac nguyén to da lugng

cao hon céc loai R. nigricans, R. sardonia va R. xerampelina, va tuong tu nhu

cac loai thudc chi Boletus va Lactifluus.

Bang 1.3: Thanh phan chat khoang vi luong ctia mot s6 loai ndm thudc chi

Russula (mg/kg trong luong kho)

Loai Cu Fe Mn Zn Tailiéu tham khao

R. griseocarnosa 48,0 500 23,0 88  (Chenetal., 2010)

R. lepida 52,8 228 24,2 108 (Sanmee et al., 2003)

R. nigricans 81,1 208 13,7 62  (Sanmee ef al., 2003)

R. rosea 37,0 524 24,0 154 (Khumlianlal et al., 2024)
R. sardonia 29,2 40 11,9 47  (Rasalanavho et al., 2020)
R. virescens 41,3 283 18,4 131 (Sanmee et al., 2003)

R. xerampelina 48,0 193 17,4 94 (Sanmee et al., 2003)
Boletus pinophilus 23,7 98,4 10,4 69 (Dospatliev et al., 2023)
Lactifluus volemus 37,0 665 24,0 110 (Khumlianlal et al., 2024)
Pleurotus 3,2 633 3,6 590 (Thachunglura et al.,
giganteus 2023)
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Két qua tong hop trong bang 1.3 cho thdy ham lugng Fe & loai R.
griseocarnosa cao nhat véi 500mg/kg, cao gan gip ddi so v6i lodi R. virescens
va R. lepida va gip 12,5 lan so v6i ndm R. sardonia. Fe 1a chat khoang tham
gia tong hop hemoglobin va gép mit trong thanh phan cila cac men oxy hoa.
Ngoai ra, Cu ciing gop phan vao nhiém vy tao mau. Vi vdy, nhimg thyc pham

giau Fe va Cu rat t6t cho phu nir c6 thai ndi riéng va con nguoi néi chung.

Cac nghién ctru cho thdy nhiéu loai ndm thudc chi Russula cb gia tri dinh
dudng va dugc tinh khac nhau, mot s6 loai co thé 1am thuc phém voO1 thanh
phan dinh dudng rat cao. Do d6, rit can nghién ctru, danh gia thanh phan dinh
dudng cua cac loai nam thudc chi Russula & Viét Nam dé chon loc ngu(‘A)n

giong nam cé gia tri cao nhat trude khi tién hanh nudi trong.

Hién trang thu hai va gia tri s dung

Nhiéu loai ndm thudc chi Russula dang dugc thu hai trong tu nhién dé lam
thie pham va 1am thudc dap tmg nhu cdu cta con ngudi nhu mét sb loai thude
chi Russula spp. & Chau Phi (Ijioma et al., 2015), cac loai R. adusta, R.
cinerella, R. congoana, R. fineula, R. leelavathyi va R. michiganensis & An Do

(Verma et al., 2018) va R. griseocarnosa & Trung Quéc (Yu et al., 2020).

Gia tri ctia mot s6 loai ndm an thudc chi Russula rat cao tuy thude vao loai
nam ciing nhu xut xtr. Nam tuoi ban & cac cho dia phuong tai Lao c6 gia
khoang 10 USD/kg (Phimmakong, 2019). Nam khé thu tai Chiét Giang, Trung
Quéc ban trén hé thong truc tuyén cua Alibaba c6 gia khoang 58 USD/kg
(Alibaba, 2021), nam kho thu tai Hymalaya c6 gia khoang 90 USD/kg, trong
khi nam khé thu tai Van Nam, Trung Qudc c6 gia khoang 250 USD/kg trén hé
thdng ban hang tryc tuyén Amazon (Amazon, 2021).

Céc loai ndm an thudc chi Russula 1a san pham thuong mai chinh & Trung
Qudc, 1a nhém nam an pho bién nhat trong 10 chi ndm n ngoai cong sinh &

Trung Qubc (Jie et al., 2021). Ching di dugc nghién ctru nudi tréng nhan tao
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va budc dau di dat duoc nhitng két qua kha quan, hudng dén san xuat véi quy

mo tip trung (Bin & Tianyan, 1994).

Nghién ctru vé viéc sit dung nim an hoang di & cac ving néng thon
Tanzania cho théy c6 7 loai ndm thudc chi Russula 1a nAm an hoang da dugc
thu hai dé an va ban cho dia phuong. Nhitng ngudi ban nidm thudng 1a phu nir
va tré em dia phuong. Chudi thi trudng nidm an hoang di & day chi yéu do phu
nir thuc hién (76,25%) trong khi sy tham gia ctia nam gioi chi la 23,75%. Phu
nit ¢ kién thire sau rong vé phan loai ndm an tu nhién, sinh hoc va sinh thai va
do d6 1a ngudi truyén dat kién thirc chinh. Nguoi ta ciing nhan thiy rang viéc
tiép nhan kién thirc vé ndm an hoang di thuong bat dau tir khi con nhé va dua
trén truyén thong gia dinh. Kién thtc dugc tiép thu va truyén dat thong qua
the tién va chi yéu dugc phd bién trong gia dinh. Ngudi dan thu hai ndm co

thé c6 thu nhap khoang 400-900 USD/ngudi/nam (Tibuhwa, 2013).

Sau loai R. adusta, R. cinerella, R. congoana, R. fineula, R. leelavathyi va
R. michiganensis c6 thé an dugc va dugc ban pho bién ¢ cho dia phuong trong
mua mua tai An Do (Verma et al., 2018). R. alatoreticula (Khatua & Acharya,
2019) va R. senecis (Khatua & Acharya, 2021) dugc thu hai trong ty nhién va

st dung nhu mdt loai thuc phém va thudc chita bénh.

Mot s loai Russula spp. 13 ngudn thuc pham bu dap sy thiéu hut ngudn
cung cap protein va khoang chét phd bién & mét sd nudc dang phat trién cia
Chéu Phi (Ijioma et al., 2015). O Nigeria, R. meleagris 12 mot trong nam loai
nam an tu nhién quan trong. Phu nit va tré em la nhiing ngudi thu hai nam chu
yéu, chiém khoang 78,2% (Ndifon ef al., 2023).

Pén nay, nhiéu loai ndm an thudc chi Russula chii yéu duoc thu hai ngoai
tu nhién, st dung lam thuc phém, budn ban & cac cho dia phuong & dang tuoi

va kho, mang lai sinh ké cho nguoi dan song gan rung. Hién nay méi chi co
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mot sO6 nghién ctru nhan nudi nam thudc chi Russula nhung chua dap ung dugc

nhu cdu rat 16n cua thi trudng.
1.1.4. Nghién ciru nuéi trong nim Russula

Nhiéu loai ndm thudc chi Russula dang duoc thu hai trong ty nhién dé lam
thie pham va 1am thudc dap tmg nhu ciu cta con ngudi nhu mét sb loai thudce
chi Russula spp. & Chau Phi (Ijioma et al., 2015), cac loai R. adusta, R.
cinerella, R. congoana, R. fineula, R. leelavathyi va R. michiganensis & An Do

(Verma et al., 2018) va R. griseocarnosa & Trung Quéc (Yu et al., 2020).

Dén nay da c6 mot s6 nghién ctru nudi trong nam an thudc chi Russula
nhung chua c6 cong bo veé két qua nudi trong ngoai tu nhién va mai chi mang

tinh thir nghiém cho mot s loai véi nhimg két qua ban dau, cu thé nhu:

Russula sp. da dugc nghién cliru nuoi céy hé soi thuan khiét. Loai nAm nay
yéu cau nhiét d6 va do am cao hon dé hé soi phat trién. Khi nuéi ciy soi ndm
dugc bao quan trong diéu kién nhiét do thép nhung no rat d& mat kha nang
song sot. Cac loai nAm thudc chi Russula yéu cau dinh dudng dic biét dé phat
trién (Bin & Tianyan, 1994). Ba loai nam R. vinosa, R. alutacea va R. lepida

c6 thé dugc thu hoach thé qua 2 1an mdi nim (Wen, 2008).

Thi nghiém nudi cdy trong nha kinh dugc tién hanh dé sang loc kha ning
cong sinh cua mot s6 loai nAm Russula co6 thé an dugc véi 3 loai cay chu da
dugc thyc hién. 5 chung R. vinosa va mot chung R. lepida da dugc céy vao hai
loai cay ho Dé gom Castanopsis hystrix, C. fabric va Thong dudi ngua (P.
massoniana). Két qua chi ra rang ndm Russula cong sinh tdt trén ré cua ca ba
lodi cdy cha véi ty 1é nhiém nam dat 46-90%. Hiéu qua nhiém nam d6i voi
Thong dudi ngya t6t nhét, gitp tang sinh trudng cia cdy con rat rd rang so voi
dbi chung. Doi voi cay ho Dé, ¢o su khac nhau vé chiéu cao cdy con cua 6
chung nadm thudc chi Russula trén C. hystrix va C. fabric & thang thir 10 sau

cdy. Cac két qua thi nghiém di cho thay ching R. vinosa 0553 cong sinh manh
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nhat voi Thong dudi ngua va C. hystrix, va ching R. vinosa 07242 cong sinh

manh nhét v6i C. fabric (Zhou et al., 2011).

Diéu kién moéi truong phu hop cho su phat trién ctia hé soi nAm R. vinosa
da dugc nghién ctu. Nhiét do t8i wu cho nAim phat trién 1a 30,1°C; pH tdi wu 1a
5,85; cudong do anh sang toi uu 319,89 lux; nhung nd ciing cé thé sinh trudng
duogc ¢ diéu kién tdi; kha nang chiu man & mac dd trung binh; do am chit nén

ran 1a 60% (Fuchang et al., 1998a).

Nghién ctru moi trudng nudi cdy thuan khiét nAm R. vinosa da chi ra rang
ngudn carbon tot nhit cho sy sinh truéng 1a duong sucrose, mannose va
glucose, nhung khéng thé st dung CMC. Ngudn nito tot nhat duoc sir dung 1a
yeast extract, beef extract va peptone, (NH4),SO4 dé nhan sinh khéi hé soi. Ty
16 C/N tét nhét 1a 20/1. Nhimg khoang chat nhu Photpho, Kali va Magie ¢
anh huong 16n t6i sy phat trién cta soi nam, sy anh huéng cua Photpho 1a
dang ké nhat, nhung anh hudng ctia Canxi va Natri 13 rat yéu. Vitamin nhém B

c6 thé kich thich sinh trudng cua soi nam kha rd (Fuchang et al., 1998b).

Anh huéng ciia cac thong sé nudi cay 1ong téi su ting truong cia R. vinosa
va ham lugng protein tho, axit amin, ham lugng polysaccharide tan trong nudéc
nong, cac nguyen td vi luong Cu, Zn, Fe, Mn trong soi nam va qua thé da duoc
kiém tra. Két qua cho thay diéu kién nudi cay téi vu 1a pH 6,2 va u trong 6
ngay, ngudn C, N tdi wu lan luot 1a dudng glucose va dau dau nanh. Ham
luong cac chat twong duong nhau ngoai trir ham lugng polysaccharide trong

soi nam chi bang 1/10 trong qua thé (Xiaohua et al., 1998).

Anh huong ctia pH ban dau va thoi gian nudi cdy toi sy ting trudng
Russula sp. va san xuat polysaccharide trong nudi ciy long di dugc nghién
ctru. DO pH ti wu va thdi gian nudi cdy cho ting trudng va tich liy té bao da
dugc xac dinh. Nhitng két qua da chi ra rang diéu kién, thoi gian nuoi cy anh

hudng téi tang trudng té bao va san xuat sinh khoi. Sinh khoi va hiéu suat san



21

sinh polysacharides trong nudi cdy Russula sp. bi anh hudng 16n bdi thoi gian
nudi cdy, ciing nhu boi pH méi trudng nudi cdy. Sinh khéi dat 21,83/,
1,35g/1, 79,87mg/g va 2,54g/l. Gia tri 16n nhit cua sinh khdi dat 81,98mg/l ¢
pH ban dau 1a 5,8. Qua d6 cho thay pH 5.8 1 t6i uu (Zeng, 2006).

Loai ndm nam ngoai cong sinh thudc chi Gomphus & Quy Chau, Trung
Quéc da duoc phan 1ap thanh cong trén méi trudng Melin-Norkrans (MMN)
trong diéu kién nhiét d6 23,5°C, pH =6,5. Ddng thoi hé soi ctia G. matijun trong
diéu kién nuoi cay thuan khiét da tao co sd cho cac thi nghiém lay nhiém trong
dat duoc kiém soat, gitp cho viéc bao ton va nudi trong G. matijun trd nén kha

thi trong tuong lai (Geng et al., 2023).

Qua céc nghién ctru trén cho thay nam thudc chi Russula c6 thé phan lap,
nhan sinh khoi va nhiém cOng sinh vi ré ciia mot so loai cdy ho Thong va ho
D¢. Day 1a tién dé quan trong dé€ luan an tham khao va thiét 1ap cac nghién ctru

nhan nudi nam thudc chi Russula & Quang Ninh.
1.1.5. Tong quan vé loai Russula griseocarnosa

Russula. griseocarnosa 13 loai nAm an pho bién & mién Nam Trung Qudc,
dugc thu hai trong ty nhién dé lam thuc phém va lam thudc vai gia tri kinh ké
cao (Yu et al., 2020), dugc danh gia 1a mét loai thuc phém bo sung suc khoe
cho phu nit sau sinh, c6 gia 1én téi 2.000 nhan dan té/kg nam kho ¢ Quang

Poéng, Trung Qudc (Liu ef al., 2024).

Hién nay, viéc phan loai va nhan dang ndm R. griseocarnosa van con gip
kho khin. Viéc phan biét cac loai twong tu v6i R. griseocarnosa va su ton tai
cua cdc trinh ty tuong déng da dan dén sy nham 13n vé céac loai Russula duoc
thu hai ¢ cac tinh phia Nam Trung Qudc (Liu et al., 2024).

Céc dot diéu tra hién trudng cho thdy ndm R. griseocarnosa thudng moc &
nhiing khu rimg chua bi tdc dong manh. Mac du do cao thay doi da duoc xac

dinh 1a y€u td6 quan trong anh hudng dén su da dang ctia nam ngoai ré, nhung
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mot s6 két qua nghién ctru cho thdy R. griseocarnosa c6 thé phan b rong véi
d6 cao tir 244 dén 2100m & Quang Pong, Phic Kién va Van Nam. Ngoai ra,
su khéc biét dang ké vé thanh phan co gidi va ham lugng mun trong dat & cac
vi tri phat trién khac nhau c6 thé dan dén sy thay doi thanh phan vi sinh vat
nhung R. griseocarnosa van c6 kha nang phat trién binh thudng mién 1a c6 cay
cha phu hop. Céac nghién ciru hién tai da chi ra rang cdy ho D¢ (Fagaceae) la
can thiét va dong vai trd quan trong trong viéc hinh thanh qua thé cua R.
griseocarnosa. Tuy nhién, co ché cong sinh giira R. griseocarnosa va ciy chu
ctia n6 van chua ro rang. Nhin chung, ngudi ta cho ring nam ngoai cong sinh

13 d6i tac hd tro khong thé thiéu déi voi nhiéu loai cay (Liu ef al., 2024).

Két qua x4c dinh giai doan truong thanh cia R. griseocarnosa cho thay
thoi diém thich hop nhat dé thu hai 1a truéc khi mii nAm md hoan toan, khi do
thé qua nam c6 hwong vi va gia tri dinh dudng cao nhat. Cac axit amin tu do
c6 lién quan mat thiét dén vi ngon va tac dung co loi ctia nAm. Phuong phap
LC-MS/MS d3 xac dinh ddng thoi 20 protein ciing nhu 22 axit amin trong thé
qua cua loai R. griseocarnosa, & cac giai doan phat trién khac nhau c6 ham
luong khac nhau (Ming ef al., 2014). Qua thé cta R. griseocarnosa c6 day du
cac chat dinh dudng thiét yéu. Nghién ctru chi ra rang ham lugng protein va
chit béo thd cua nd vuot trdi so voi cac loai ndm an duogc tuong tu nhu R.
virescens va Cantharellus cibarius. Phan tich nguyén t6 khoang cho thay R.
griseocarnosa rat giau phot pho, kali, sat, natri, canxi, magie..., mang lai loi
ich strc khoe tiém ning cho nhitng nguoi bi ting huyét ap (Liu et al., 2024).
Loai ndm nay chira cac hoat chét c6 gia tri dinh dudng va duoc tinh cao nhu
phenolics, flavonoids, ergosterol va P-carotene véi ham lugng tong sb dat

95,82ug/g (Chen et al., 2010).
R. griseocarnosa 13 mot loai nAm ngoai cong sinh voi 1é cta cac loai cay
ho D¢ va cho dén nay van chua dugc nudi trong nhén tao. Dé ting ning sut

thé qua nam, vi¢c cai thi¢én moi truong riung dugce tdc dong thong qua mdt so
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bién phap khac nhau nhu 1a tang va kiém soat 4o am dat, tang nhiét 4o dat, cat
tia ré cdy co6 nam ngoai cong sinh vao mua dong hodc nhiém giong nam R.
griseocarnosa vao cdy chu trong rirng nham lam tang kha nang hinh thanh thé

qua nam (Liu ef al., 2024).

Nhu vay, R. griseocarnosa 1a mét loai ndm an co6 nhiéu chét dinh dudng va
hoat tinh sinh hoc tét cho stc khoe, cd gia tri kinh té cao, moc chu yéu O cac
khu rimg tu nhién c6 cac ciy thudc ho Dé. Cho dén nay, van con thiéu céc
nghién ctru toan dién va gip kho khin cho viéc nudi trong loai nam an nay. Vi
vay, viéc ¢ cac nghién ctru lién quan 1am co s& phat trién loai 13 rat can thiét.
1.2. Tinh hinh nghién ctru ¢ Viét Nam

1.2.1. Nghién civu vé thanh phdn lodi ndm thuéc chi Russula

Gioi nam rat da dang voi khoang 600.000 loai nam trong d6 45.000 loai
nam da duoc nghién ctru, mo td, va khoang 10% la nam an duoc va ndm dugc

liéu (Trinh Tam Kiét, 1981). Mot s6 loai da dugc trinh bay trong phu luc 2.

Nhiéu loai nam thudc chi Russula di dugc ghi nhan tai Viét Nam nhu R.
albonigra, R. densifolia, R. pectinatoides, R. turci, R. padulosa va R. zvarae
(Trinh Tam Kiét ef al., 2000), R. emetica (Nguyén Tién Diing et al., 2014), R.
albidula, R. emetica, R. rosea, R. variata, R. virescens, R. pectinatoides, R.
aurea, Russula sp. (Nguyén Phuong Dai Nguyén, 2017), R. cystidiosa, R.
paludosa, R. rosea, R. sanguinaria va R. xerampelina (Trén Thi Phu, 2018;

Tran Thi Phu & Trinh Tam Kiét, 2019).

Nghién ctru thanh phan loai thudc chi Russula trong cac khu rimg tai thanh
phé Pa Lat, tinh Lam Dong di ghi nhan 13 loai gdm R. albonigra, R.
atropurpurea, R. brevipes, R. paludosa, R. pectinatoides, R. romellii, R.
rosacea, R. sororia, R. subfoetens, R. variata, R. virescens, R. flavida, R.
alutacea. Trong do6, c6 3 loai an duogc 1a R. paludosa, R. variata va R.

virescens (L& Thanh Huyén, 2012; Lé Viét Ngoc ef al., 2021). Nghién ctru tai
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Vuon Quéc gia Bidoup - Nwi Ba da ghi nhan 3 loai R. bella, R. rosacea va R.
sanguinea (Nguyén Phuong Thao et al., 2015).

Trong chi Russula cb nhiéu loai dugc x4c dinh 13 nAm an co gia tr1 dinh
dudng va dugc dua vao danh sach cac loai nam an di, dang hodc c6 kha ning
dua vao nudi trong trong twong lai gan nhu R. delica, R. cyanoxantha va R.
virescens (Trinh Tam Kiét, 2011). Mot s6 cong trinh nghién ctru cac tac gia Lé
B4 Diing (2003), Trinh Tam Kiét (2011, 2012) d4 ghi nhan mot s6 loai c6 doc

moc pho bién & Viét Nam nhu R. emetica va R. foetens.

Mot nghién ctru khac tai Vuon qudc gia Yok Pon, tinh Pak Lik da ghi
nhan 4 loai ndm doc thudc chi Russula bao gém: R. emetica, R. foetens, R.
queletii, R. subnigricans. Chung dugc ghi nhan pho bién dudi tan rimg khop
(Tran Thi Kim Thi ef al., 2022). Két qua diéu tra thanh phan loai nim 16n tai
tiéu khu 501, 502 thudc Vuon qudc gia Yok Pon da ghi nhan dugc 11 loai
nam 16n. Trong do, c6 8 loai thudc chi Russula va dinh danh dugc 4 loai gobm

R. albida, R. brunneola, R. foetens va R. sanguinaria (H Ji€ém Aytn, 2022).

Pi c¢6 mot sd nghién ctru vé nam doc, trong d6 nam x6p gy non (R.
emetica) da duogc canh bao rat nhiéu nhung két qua thir nghiém trén chudt nhat
trang cho thay loai nam nay c6 do doc thap véi liéu chét trung binh (LDsp) ciia
nam kho va ndm tuoi tuong tng 13 4,912 va 42,126g/kg thé trong (Hoang Anh
Tuan & Hoang Pac Thing, 2021).

Céc loai nAm thudc chi Russula & Viét Nam rat da dang nhung chua duoc
nghién ctru mot cach dﬁy du, & mdi diéu kién sinh thai riéng biét van co su
phan bd dic hiru ciia nhiing loai khac nhau. Cac nghién ctru dinh danh phan
16n 1a dinh danh bang phuong phap hinh thai. Do d6, can c6 nghién ctru vé xac
dinh thanh phan loai théng qua phwong phap hinh thai két hop voi dinh danh
bﬁng sinh hoc phan tir dé xac dinh chinh xé4c loai, tir d6 lam co s& khoa hoc

cho cac nghién clru nhan nu6i va phat trién nguon gen quy c6 gia tri. Trong tu
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nhién, c¢6 nhic¢u loai nam c6 dac di€m hinh thai rat giong nhau, nhi€u loai nam
doc kho phan biét dugc véi nam an bang hinh thai.
1.2.2. Nghién cwu vé dic diém sinh hoc, sinh thdi cia ndm Russula

Céc loai nam an soéng cong sinh hodc ky sinh, trong d6 nam thudc chi
Russula 13 loai ndm cong sinh. Chung 13 mot mat xich quan trong trong ludi
thic 4n cua hé sinh thai (Trinh Tam Kiét, 1981). Nam thudc chi Russula
thudng phan bd & dudi tan ring cay Cheo va cac loai cdy ho Dé ¢ Viét Nam.
Chung 13 loai nAm cong sinh trén ré cay (Trinh Tam Kiét, 1981; Trung tdm
Cong ngh¢ sinh hoc thuc vat, 2003). Cac loai nam thudc chi Russula ghi nhan
& Viét Nam thuong phat trién manh ¢ diéu kién néng am (Trung tdm Cong
nghé sinh hoc thyc vat, 2003). Pa s cac loai nAm thudc chi Russula déu phan
bd & nhitng noi dat am, duéi tan rimg véi tham co thwa, d6 tan che 0,6-07
(Nguyén Phuong Pai Nguyén, 2017). Nam thudc an thudc chi Russula (ndm
cheo) dugc ghi nhan moc duéi tan cdy Cheo trong rimg tu nhién tai Hoanh B

va Tién Yeén, tinh Quang Ninh (Anh Vi, 2020; Cong Thanh, 2018).

Nam cheo (Russula sp.) dd duoc ghi nhan & cic rung ty nhién, tap trung
nhiéu ¢ cac xa Ha Lau, Phong Dy, huyén Tién Yén, Quang Ninh, ndm thuong
moc vao cudi mua Xuén, ddu mua Hé va mua Thu, dic biét 1a sau cac dot mua
am (Anh Vi, 2020). Nam thudc chi Russula ciing duoc ghi nhan moc ty nhién

va tp trung & mot s6 rimg dé tai Luc Nam, Bic Giang (S§ Quyét, 2017).

Chi nAm Russula cling dugc ghi nhan xuét hién & hé sinh thai rung khop
tai Vuon quéc gia Yok Don voi dic trung 13 cdy 14 rong rung 14 vao mua kho,
khi hau nhi¢t d61 nong am. Nam Russula thuong moc don doc hoac thanh cum
dudi tan ring véi do cao 165-166m, do am 73- 75%, nhiét do 28-30°C (Tran
Thi Kim Thi et al., 2022) .

Ngoai ra, vo1 100% cay thong 1a cdy chu, trong moi truong dac trung tai

ba Lat, dac trung cua khi hau & nhiét dé1 nai cao véi nhiét @6 trung binh hang
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nam khoang 18,3°C, luong mua trung binh 1.800mm va chia l[am 2 mua ro rét
cling phat hién 13 loai ndm thudc chi Russula phan bd va sinh trudng rét tot

(Lé Viét Ngoc et al., 2021).

Céac loai nAm thudc chi Russula co dic diém la qua thé thuong moc don
doc hodc theo cum mdt sb qua thé gﬁn nhau trén dat dudi tan rung, qua thé dé
ntt v& véi v6i mil va cuéng ndm cé nhiéu mau sic khac nhau. Vi du loai R.
virescens mii nAm c6 mau xanh lyc nhat véi mau hoi niu vang & giita (Nguyén
Phuong Pai Nguyén, 2017). Mot vi du khac nhu R. vinosa mii nAm 16m va ¢
mau ruou vang dén niu do, thudng chuyén sang mau trang nhat hodc nau ram
nang & giira theo tudi (Trinh Tam Kiét, 2012). Loai R. paludosa mii nam 16n
mau d6 sam, sau khi phat trién thi chuyén sang mau da cam dén vang (Tran
Thi Pht & Trinh Tam Kiét, 2019).

Nhin chung, nam thudc chi Russula c6 dic diém hinh thai rit da dang véi
nhiéu mau sic khac nhau, phan b6 & cac hé sinh thai ring tu nhién, dudi tan
cdy Cheo hoic cac loai cdy ho Dé. Do d6, rt can c6 nhitng nghién ciru diéu
tra, thu mau ¢ nhiéu trang thai rimg khac nhau dé c6 co sé khoa hoc day du
phuc vu cong tac nudi trong hiéu qua.

1.2.3. Nghién civu vé gid tri dinh dwong va sir dung ciia ndm Russula

Cac nghién curu vé oia tri dinh dwong

Hién nay, cac nghién ctru thanh phan dinh dudng trong mot s6 loai ndm an
va nam duoc liéu di duoc thuc hién ¢ Viét Nam, trong d6 xac dinh 23 acid
béo, 48 phospholipid, 45 glycolipid trong nam Lobophora sp. (Pham et al.,
2020). Két qua phan tich thanh phan héa hoc trong nam Ischnoderma
reslnosum cho thay chiing c6 hop chat phenolic voi ham luong rat cao, dat 4,1-
4,8mg/g (Nguyén Hoa Du ef al., 2013). Trong tong s6 65 loai nim 16n di duoc
nghién ctru tai Viét Nam (6 loai thudc chi Russula) nhung cac tac gid méi phan

tich thanh phan hoa hoc cho 25 loai va chwa tién hanh véi 6 loai nAm thudc chi
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Russula (Trinh Tam Kiét et al., 2000).

Néam #n thudc chi Russula duoc dung dé niu canh hay xao véi thit trau,
thit bo déu rat ngon (Coéng Thanh, 2018; Trung tdm Cong nghé sinh hoc thyc
vat, 2003). Theo nguoi dan dia phuong, ndm an thudc chi Russula con cb tac
dung tang kha nang thu thai ctia phu nir va chita vo sinh. Tuy nhién, chua co6

mot nghién ciru khoa hoc ndo chimg minh diéu nay (Cong Thanh, 2018).

Nhiéu loai nAm thudc chi Russula dang dugc st dung lam thuc phém hoac
duoc liéu ¢ Viét Nam nhu loai R. vinosa (Trinh Tam Kiét, 1981), R. albidula,
R. rosea, R. variata, R. virescens (Nguyén Phuong Pai Nguyén, 2017), R.
paludosa (Tran Thi Pha, 2018), R. cystidiosa (Tran Thi Phu, 2018; Tran Thi
Phu & Trinh Tam Kiét, 2019). Tuy nhién, chua c6 nghién ctru nao vé thanh

phan dinh dudng ctia ndm an thudc chi Russula & Quang Ninh.

Ngoai ra, c6 mot sb loai ndm thudc chi Russula co thé gay ngd doc ¢ cac
mic do khac nhau nhu lodi R. emetica thuong gay ra triéu ching budn non
(Nguyén Tién Diing et al., 2014), R. emetica, R. pectinatoides da dugc xac
dinh 13 cac loai nam gay doc (Nguyén Phuong Pai Nguyén, 2017). Do do, rat
can phan nham biét nAm an va nam doc ciing nhu nghién ciu gia tri dinh

dudng cua céac loai nam an thudc chi Russula trude khi nhan nudi dai tra.

Hién trang thu hai va gia tri s dung

Céc loai ndm an thudc chi Russula dang dugc thu hai lam thuc phém o
Viét Nam c¢6 mau hong. Loai ndm nay c6 gia tri dinh dudng rat cao, duoc
nguoi dan st dung nhu mdt loai dac san, gid thu mua nam tuoi 200.000-
250.000 dong/kg (Cong Thanh, 2018) va nam kho khoang 1.500.000-
1.800.000 dong/kg (Anh Vii, 2020). Nhiing nim gan day do thuong lai Trung
Quéc thu mua véi gia cao, nén hau nhu ngudi dan khong an ma chi thu hai, xt

1y dé ban (Cong Thanh, 2018).
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Nam an thudc chi Russula da duogc ghi nhan nhu mét loai thyc phém tir rat
lau ¢ Viét Nam (Phan Huy Duc, 1994), ching dugc thu hai vao hai vu chinh tur
thang 3-5 am lich va thang 8-10 am lich hang nam & Quang Ninh (Anh Vi,
2020; Cong Thanh, 2018). N4am cheo dang dugc giao dich véi gia tri kinh té
cao, ngudi dan dang tap trung thu hai dé xuit khau ma chua c6 diéu kién st

dung nhu mot loai thyc pham phuc vu doi séng hang ngay.

Véi chuong trinh “M&i xa, phudng mot san pham - One commune, one
product” (OCOP) cta tinh Quang Ninh, hién nay nim an thudc chi Russula
dang dugc dinh huéng dé trd thanh mot trong nhimg san pham OCOP. Nam
thudc chi Russula dang dugc nguoi ti€u dung trong va ngoai tinh wa chudng
cling nhu nhu cau xuét khau rat 16n, nguon cung nam thudc chi Russula ludn

khan hiém va gia ban 6n dinh & mic cao.

Bo Nong nghiép va Mai truong ciing nhu cac dia phuong dang bat dau day
manh hon nita vi¢c thuong mai hoa thi truong ndm an hoang da. Tuy nhién,
tién d6 nay bi han ché do hiéu biét han ché vé cac nhém dan toc tham gia thu
hai va budn ban cling nhu tim quan trong ctia nam an hoang da trong nén kinh
té nong thon. Do d6, nghién ctru vé R. griseocarnosa niy dugc thuc hién dé
xac dinh muc do cac ho gia dinh & néng thon tham gia vao viéc thu hai R.
griseocarnosa; xac dinh chudi gia tri va thi truong hién tai cho R.
griseocarnosa; xac dinh cac chinh sach li€én quan ctua chinh pha. Dt liéu thu
duoc vé R. griseocarnosa trong nghién ciru nay c6 thé hd tro xay dung chinh

sach phat trién néng thon bén viing & Viét Nam.
1.2.4. Nghién ciru nuéi trong ndm Russula

Co6 khoang 4.500 loai nam lam thuc phrflm va dugc liéu. Tuy nhién, chi co
khoang 100 loai nam an va ndm dugc liéu d3 duoc nudi tréng nhan tao (Trinh

Tam Kiét, 1981; Trung tam Cong ngh¢ sinh hoc thuc vat, 2003).
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Céac khu vuc ¢6 ndm thudc chi Russula moc ty nhién dang duoc cong déng
dan cu va chinh quyén dia phuwong khoanh nudi, bao vé dé thu hai nim, dién
hinh nhu ¢ Tién Yén, Quang Ninh (Anh Vi, 2020). Nam an thudc chi Russula
dang rat duoc ua chudng dé 1am thuc pham cho nguoi dan ban dia cling nhu
xuét khau. Viéc thu hai trong ty nhién chua da dap tng nhu ciu va rat can co
cac k¥ thuat nhan nudi nham ting ning suat va dap tng nhu cau ngay cang

tang v€ cac san pham nam an thudc chi Russula.

Nghién ctru phan 1ap nam cong sinh trén trén ciy thong va bach dan trén
cac moi trudng nudi cdy MMN, PACH va FDA. Két qua d3 tuyén chon dugc
chung, trong d6 xac dinh dugc trong céac loai nam cong sinh va c6 2 loai thude

chi Russula 1a R. emetica va R. rosea (Pham Quang Thu, 2015).

Céc loai ndm thudc chi Russula duge danh gia 1a kho nudi trong nhan tao
(Trung tdm Cong nghé sinh hoc thuc vat, 2003). Pén nay, nghién ctru phan lap
va nuol céy hé soi ndm R. vinosa da dugc Truong Pai hoc Thu Dau Mot trién
khai va c6 két qua kha quan ban dau. Chua c6 nghién ciru nudi trong va phat

trién loai nam cheo tai Quang Ninh noéi riéng va ¢ Viét Nam noéi chung.
1.3. Nhan xét chung

Tir tong quan cac nghién ctru ca ¢ trong va ngoai nudc cho thay cac loai
nam thudc chi Russula rat phong phi, nhiéu loai dugc xac dinh c6 méi quan hé
cong sinh véi ré clia céc loai thuc vat, dién hinh nhu cay Cheo, cac loai cay ho
D¢, cac loai thong, Keo 14 tram... Nhiéu loai nAm duoc sir dung lam thuc phém
va duogc ligu vai gia tri kinh té cao. Trong sb cac loai nAm thuodc chi Russula,
mét sb loai d3 duoc xac dinh 1a ndm dn, méot sb co6 doc tinh, nhiéu loai chua
xac dinh va mot s it loai da dugc phan tich thanh phr:in dinh dudng. Ngoai ra,
mot s6 loai ndm thudc chi Russula c6 doc nhung cé hinh thai gan gidng voi
nam an dugc. Dén nay, chua c6 nghién ctru xac dinh tén khoa hoc va gia tri

dinh dudng ctia ndm cheo (Russula sp.) tai Quang Ninh va cac tinh l4n can.
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Nhu ciu sir dung ndm an thudc chi Russula 1am thyc pham ngay cang tang,
cac ngudn cung nim chu yéu dang duoc thu hai ngoai tu nhién khong du dé ap
{rmg nhu cau. Nhitng két qua nghién ctru vé dic diém sinh hoc, sinh thai cta
mot s loai ndm thudc chi Russula va mot s két qua nghién ctru ban dau vé
nuoi tré)ng 12 co s khoa hoc va kinh nghiém thuc tién quan trong cho luan 4n
tham khao. Pong thoi, viéc nghién ciru co sd khoa hoc dé phat trién loai nam
cheo (Russula sp.) tai tinh Quang Ninh 1a rit can thiét, gop phan phét trién

hi€u qua va bén viing cac loai nam an thudc chi Russula.
1.4. Pac diém khi hau, dat dai khu vuc nghién ciru
1.4.1. Vi tri dia ly cua cac dia diém nghién ciru

Vi tri dia 1y cua khu vuc nghién ctru: Tinh Quang Ninh thudc ving Dong

Bac Vi¢t Nam, khu vuc & gan hodc c6 duong bién gioi gidp Trung Quoc.
1.4.2. Diéu kién tw nhién cua cdac dia diém nghién ciru

Dia hinh khu vuc nghién ctru da dang va phirc tap, chi yéu 1a d6i nui.
Quang Ninh c¢6 hon 80% dat dai 1a ving ddi nai phire tap chia tinh thanh mién
dong va mién tay.

Do anh huong cua vi tri dia 1i va dia hinh, dac diém khi hau cta khu vuc
nghién ctru c6 mang nét dic trung ciia ving Pong Béc 1a khi hau nhiét d6i gio
mua. Mot nam c6 4 mua 10 rét: mua dong ¢ khi hau kho, lanh; mua he c6 khi
hau nong, 4m; mua xuin va mua thu khi hau 6n hoa. Mua ha nong am, mua
nhiéu: nhiét do trung binh 28,6°C. Mua nhiéu (tir thang 4 dén thang 10) chiém
85% lugng mua ca ndm, luong mua trung binh nam tr 1.500-2.700mm/nam,
nhung phan bd rat khac nhau nhu Ba Ché c6 lugng mua trung Binh chi
1.400mm, Tién Yén c6 lugng mua trung binh nim 1én t6i 2.400mm. Do am

khong khi cao, o am khong khi trung binh trén 80%, mot s thang trén 85%.

Nhin chung khu vuc nghién ctru ¢6 khi hau twong ddi thuan loi doi véi

phat trién nong nghiép, 1am nghiép. Khi hau nhiét d6i gié mua cta khu vuc
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nghién ctru dd gop phan lam ting tinh da dang sinh hoc & trong cac hé sinh thai
rung noi ddy. Trong do, ngudn gen nim cheo 1 mot trong cac loai 1am san
ngoai gd dic trung c6 phan bd nhiéu va dugce ngudi dan dja phuong thu hai, sir
dung trong nhiéu thap nién qua. Nhu vay, cac yéu t6 khi hau chinh nhu: luong
mua, 46 4m khong khi, nhiét d6 va tong sb gid ning co anh hudng lén dén
sinh truong cua cac sinh vat trong cac h¢ sinh thai, dac biét 1a anh huong dén

nang suat va chat luong san pham.

Dién tich rung va dat riung ctuia khu vuc nghién ctru déu ¢ muic cao chiém
tir 44-66%. Rimg tu nhién voéi nhiéu loai cAy gd quy nhu: Lim, Nghién, Sén,

Tau, D¢, Tram, Po mu, Thong...

Dan sinh kinh té: cac khu vuc nghién ctru 14 noi sinh song ctia nhiéu dong
bao déan toc thiéu sd (Tay, Nung, Dao, San Chi, San Diu, Hoa, Thai...) va co
mat do dan s6 thap so voi trung binh ciia ca nude 1a 321 ngudi/km?, trong do
thap nhit 1a huyén Ba ché 1a 36 nguoi/km?, Binh Liéu 1a 67 ngudi/km?, Tién
Yén 1a 78 nguoi/km® Pic diém cua diéu kién tu nhién ludn c¢6 anh hudng
quan trong dén hé sinh ké cua cac toc nguoi cu tra ctua ving. Hoat dong kinh
té chinh cua khu vic ving Pong Bic bao gdm nuong ry, chian nudi va khai
thac nguén luc tu nhién. Cac nguén luc tr tu nhién ¢6 vai trd quan trong trong
sinh ké ctia nguoi dan. Trong nhitng nam gan ddy, nguoi dan da chuyén tir
khai thac thu dong sang khai thac chu dong théng qua viéc trong rimg véi
nhiéu loai cdy trong c6 gia tri, diéu nay ngoai viéc gitp tang dién tich che phu
rimg va con gop phan cai thién sinh ké, ting thu nhap. Nhu vay, thay vi chi

khai thac rimg, ngudi dan noi ddy di chuyén sang phat trién kinh té rimg.

Mot trong s6 cac dinh hudng phat trién thoi ky 2021-2030, tam nhin dén
nam 2050 cua tinh Quang Ninh 1 x4y dung cac vung phat trién rimg bén
vitng, dua Quang Ninh trd thanh trung tdm ché bién, xuat khau 1am san cia
mién Bac. Phat trién nén nong nghiép hang héa quy mo 16n, ing dung cong

nghé cao theo hudng ting cuong lién két theo chudi, ning cao gia tri gia ting,
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hiéu qua kinh té cta cac san pham OCOP gin véi xdy dung nong thon moi,

gidu ban sic van hoa (Chinh phu, 2023).
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CHUONG 2
NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ctiru

2.1.1. Xdc dinh lodi ndm én phé bién thujc chi Russula phin bo tai Quing

Ninh va vung ldn cdn

- Piéu tra tinh hinh phan bd va thu mau ndm an thudc chi Russula tai tinh

Quang Ninh va vung lan can.

- X1 Iy mau, phan 1ap va thuan khiét hé soi nam.

- Nghién ctru xac dinh loai.
2.1.2. Nghién citu thanh phin dinh dwong va thi truong ciia ndm cheo (R.
griseocarnosa) tai Quang Ninh va vang lian cin

- Nghién ctru thanh phan dinh dudng ciia ndm cheo (R. griseocarnosa) tai

Quang Ninh va vung lan can.

- Piéu tra thi truong ndm cheo (R. griseocarnosa) tai Quang Ninh va ving

lan can.

2.1.3. Nghién citu dic diém sinh thdi ciia ndm cheo (R. griseocarnosa) tai

tinh Qudng Ninh
- Nghién ctru xac dinh loai cdy chu ciia nam cheo (R. griseocarnosa).
- Nghién ctru vé céc y€u to sinh thai cia nam cheo (R. griseocarnosa).

2.1.4. Nghién ciru kj thudt nuéi trong nim cheo (R. griseocarnosa) trong

diéu kién tw nhién tgi tinh Qudng Ninh
- Nghién ciru tao gidng nam cheo (R. griseocarnosa).

- Nghién ctru nhiém giong nam cheo (R. griseocarnosa) vao cay chu.
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- Xay dyng mo hinh nuéi trong thé qua nim cheo (R. griseocarnosa) trong

diéu kién tu nhién.
2.2. Vit li¢u nghién ciru

- Thé qua, hé soi nam cong sinh trén r€ cay va hé soi thuan khiét cia nam

cheo (Russula griseocarnosa).

- Cac loai cay chu cia nam cheo (R. griseocarnosa), cay giong ¢ vuon

uom va cdy moc ty nhién trén rung.

- Céc loai vét tu, hoa chat phuc vu viéc thu mau, thi nghiém phan 1ap, nhan

sinh khoi1 hé so1 va tao giong nam cheo (R. griseocarnosa).

- Dung cu thi nghi¢m: Tai giéy, tai nilon, lo nhya (2ml, 5ml...), hop nhua,

binh tam giac, dia petri, dng eppendort, dao, kéo, panh, but, so ghi chép...

- Thiét bi thi nghiém: Kinh hién vi, kinh lup cam tay, kinh lip soi ndi, can
dién tir, ndi hap, ti cdy, may sdy, may anh, may do pH, may do cudong d6 anh

sang, may do d6 am...
2.3. Phuong phap nghién ciru
2.3.1. Cdch tiép cin

bé tai luan an tién hanh diéu tra cac loai nam thudc chi Russula tai khu
vuc nghién ctu sau do xac dinh loai pho bién va c6 gia tri nhat dé tién hanh

cac nghién curu ti€p theo cua luan an.

Lu4n 4n st dung nhiéu phuong phap nghién ctru, tir thu thap, ké thira va
tong hop c6 chon loc cac tai liéu lién quan vé nadm 16n thudc chi Russula nhu
dinh danh loai, dic diém sinh hoc, sinh thai loai, thanh phén dinh dudng,
phuong phap nudi trong, diéu kién khu vuc nghién ctru. ..; két hop phong van
can bo k¥ thuat va nguoi dan tham gia thu hai va budn ban ndm. Qua do6, luan
an tién hanh céac noi dung nghién ctru nhu diéu tra tai hién truong dé thu mau,

mo ta hinh thai; tién hanh giam dinh loai; nghién ctru cac dac diém sinh hoc,
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sinh thai ciia loai ndm an thudc chi Russula; nghién ciru phan lap, nhan sinh
khéi va tao giébng nim; nghién ctu nhiém ndm vao cay cha va thir nghiém
nhan nudi nAm cheo trong diéu kién ty nhién.

2.3.2. Phwong phdp ké thira

Ké thira c6 chon loc céc tai liéu, két qua nghién ctru d3 duoc cong bd co
lién quan vé chi nAm Russula va vé loai R. griseocarnosa & trong va ngoai
nude nham hé théng hoa céac thong tin, dir li¢u li€n quan dén luén an.

Ké thira cac hién truong nghién ctru di ¢ hodc cac két qua ¢ dang trung
gian cua dé tai "Bao ton ngudn gen ndm cheo trén dia ban tinh Quang Ninh"
do PGS.TS. Nguyén Minh Chi - Vién Khoa hoc Lam nghiép Viét Nam chu tri
dé trién khai cac nodi dung nghién ciru ctia luan an.

2.3.3. Xdc dinh loai ndm in phé bién thugc chi Russula phin bé tai Quing
Ninh va vung lan cdn
2.3.3.1. Phwong phdp diéu tra phdn bé va thu mdu

Dia diém diéu tra va thu mau: Tinh Quang Ninh, Bic Giang va Cao Bang.

Tai Quang Ninh: diéu tra tai 4 huyén/TP: Tién Yén, Ha Long, Ba Ché va
Binh Liéu.

Tai Bac Giang: diéu tra tai huyén Luc Nam.

Tai Cao Béng: diéu tra tai huyén Trung Khanh.

a. Diéu tra phong van:

Tién hanh phong vén, thu thap théng tin tir cac co quan quan 1y va ngudi
dan. Thu thap cac thong tin vé phan bd, thu hai, st dung va buon ban... nam an
thudc chi Russula & khu vuc nghién ctru theo phiéu diéu tra (phu luc 6). Piéu
tra theo phuong phap PRA, diéu tra co sy tham gia v6i 159 luot chu thé tham

gia phdng van gom cén bg quan ly rung, cdn bd co s¢ va nguoi dan di thu hai.



36

Thanh phan cu thé trong bang 2.1.

Bang 2.1: Thanh phan va sb lugng ngudi tham gia khao sat

Péi twgng dugc phong Nguwoi tham gia khao sat
van Ngusi ~ Chodia  Nha  Ngudi quan
dan phuong hang ly
Nguoi thu hai ndm 70 18
Ngudi budn ban nim 30 21
Can by quan 1y 20

b. Diéu tra so b theo tuyén:

Dua vao ban d6 dia hinh khu vy, tai liéu va dit liéu phong van vé su phan b
ctia ndm an thuoc chi Russula tai Quang Ninh, Bic Giang va Cao Béng dé chon
tuyén diéu tra. Tai tinh Quang Ninh diéu tra tai 4 huyén/TP: Tién Yén, Ha Long,
Ba Ché va Binh Liéu, tai tinh Bic Giang va Cao Bang diéu tra 1 huyén/tinh, bao
gom Lyc Nam, Bic Giang va Trung Khanh, Cao Bang. Tai mdi huyén lap 3
tuyén diéu tra 5km di qua cac rimg tu nhién c6 cc lodi cAy ho Dé va cay Cheo

phan bd. Trén cac tuyén, ctr 100m, r& sang 2 bén khoang 10m dé diéu tra.

Trén tuyén diéu tra tién hanh diéu tra, khao sat xac dinh diém phan bd nam an
thudc chi Russula tap trung. Tai cac diém phan bd nim tap trung tién hanh dinh vi
dé lap cac 6 tiéu chuan (OTC) va thu mau phuc vu cho cac ndi dung nghién ctru
tiép theo. Dung cu gém: May dinh vi GPS, kinh lup cAm tay, dao, giéy bao, thung
dung va bao quan mau nam...

c. Piéu tra chi tiét trén 6 tiéu chudn:

Trén cac tuyén diéu tra so b tai 4 huyén/TP ctua Quang Ninh, tai nhitng noi
da duoc xac dinh c6 nAm an thude chi Russula phan b, tién hanh 1ap cac OTC dé
diéu tra chi tiét v6i dién tich 1.000m? (25 x 40m). Ranh gi¢i OTC dugc xac dinh

bang coc mdc son do.
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Trong cac OTC tién hanh diéu tra thu mau (1) Loai ndm, (2) Loai cdy chi, (3)
méat d6 nAm; (4) ghi chép cac thong tin vé 1ap dia, dia hinh, loai cay chu... Tién
hanh thu cdc mau ndm #n thudc chi Russula, mdi 6 1-2 mau.

Céch thu mau va bao quan: Cac mau ndm dugc thu riéng &, boc trong gidy
thAm. Mau duoc ghi 13 cac théng tin nhu: thoi gian thu mau, ciy chi, nguoi thu,
dia diém thu miu (ki hiéu mau duoc danh theo tén dia danh va kem theo sé thir tu
tir 1 ¢én hét). Cac mau duoc bao quan lanh va van chuyén vé trong ngay.

Xt Iy mau: Cac mau tiéu ban dugc sdy kho (nhiét do 52-53°C, trong
khoang 24h). Cac mau ndm con lai tiép tuc bao quan lanh & 4-5°C.

S6 luong OTC: 3 OTC/tuyén x 12 tuyén = 36 OTC.

Thoi gian thyc hién: thang 3-6/2022, diéu tra dinh ky 3 lan/thang.
2.3.3.2. Phuong phap xdc dinh loai

a. M6 ta cac dic diém hinh thai

Khi thu thdp mAu ndm thudc chi Russula ngoai ty nhién, tién hanh mo ta
va ghi chép déy du cac thong tin nhu hinh dang, kich thudc, mau sdc mui vi,
cac phan tmg v&i dung dich KOH (3%) dé kiém tra su thay d6i mau sic ngay
tai noi thu mau. Piac biét, ghi nhan day du cac dic diém dé mat khi bao quan
tiéu ban & dang kho. Quan sat bang mat thudng va kinh lap cam tay do phong
dai 20 1an, 1an luot quan sat va m6 ta nhiing dac diém vé hinh thai, mau sic

ctia ndm. Céc thong tin cy thé gom:
Cach thic moc: moc don hay moc thanh cum.
Qua thé: kich thude, hinh dang, mau sdc, cAu tric bé mat.
Bio tang: toan bd hay chi mot phan, quanh than ndm hay chi & mét phia.
Théan ndm: cac cu trac gai, 16ng, hinh dang, kich thudc, mau sac.

Thit nam: kich thuéc day, mong, mau sac, mui vi, d¢ cung, dai, gion, phan

ung do1 mau khi ti€p xtc voi khong khi.
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b. M6 ta cdc ddc diém hién vi

Phén tich cac dic diém hién vi ctia mau, diung méu twoi. Cat qua thé gém
mo nhil nAm va bao ting (phién nAm hay dng nam). Tt phan qua thé nay, phan
tich mbi quan hé gitra mo bat thu ctia mil nAm va mé bat thu cua bao tﬁng
ngoai ra con phan tich duoc mau sic, mui vi va do day thit nAm. Ciing tir phan
qua thé nay, dung kim nhon tach mot phan nho dit trén lam kinh dé phén tich
ciu tric cta hé soi. Dung dao cit vuéng goc voi phién nam hay éng ndm dé
quan sat va phén tich cac hinh thai va cau tric cta cac yéu té trén bao tang nhu

dam, dam bao tir, gai nhon trén kinh hién vi v6i 46 phong dai 400 lan.

Phén tich cdu tric hién vi nhu sau: Hé soi mii nAm phan nhanh hay khong
phan nhanh, c6 vach ngin ngang hay khong. Kich thudc soi, cau tric soi, do

day thanh s¢1, muc do bat mau. Md ta dam, bao tir dam: hinh dang, kich thudc.

Céac mau nam sau khi dugc mo ta va dinh danh theo cac khoa phan loai cua

Trinh Tam Kiét (1981, 2012), Wang et al. (2009) va Verma et al. (2018).
c. Dinh danh bang phwong phdp sinh hoc phan tir

Viéc giam dinh mAu ndm thudc chi Russula bang phuong phéap sinh hoc

phan tir dugc thuc hién nhu sau:

Tach DNA: Sinh khéi ctia 10 miu nAm cheo dugc chia nho va dua vao éng
eppendorf 1,5ml d3 bd sung 500ul 2xSSC. Lic déu va u ¢ 99°C trong 10 phit.
Ly tam & toc d6 13.000 vong/phut, trong 2 phut. Hat bo hét phan dich va rira té
bao mot 1an bang nudc cit tiét trung. B6 sung hat thuy tinh duong kinh 0,3-
0,5mm, 100ul dung dich phenol + chloroform (ti 1& 1:1) va 100ul nudc cat tiét
trung. Lic ¢ téc do 1.400 vong/phut, trong 10 phit bang may Thermocomfort
(Eppendorf, Puc). Sau khi lic, tién hanh ly tdm ¢ toc do 13.000 vong/phit,
trong 10 phut. Lay phan c6 chia DNA, dich trong phia trén lam khuoén cho
phan ng PCR. DNA sau khi tach chiét duoc bao quan ¢ nhiét dg -20°C.
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Phan doan rDNA cua cidc mau nidm duoc khuéch dai gen ITS rDNA va
LSU rDNA bing cich st dung cip mdi ITS1 (5-TCCGTAGGT
GAACCTGCGG-3") va ITS4 (5-TCCTCCGCTTATTGATATGC-3") (White
et al., 1990) va cip mdi LROR (5'-ACCCGCTGAACTTAAGC-3') va LR7
(5'-TACTACCACCAAGATCT-3") (Vilgalys & Hester, 1990). Qua trinh
khuéch dai duoc thuc hién trong lo Eppendorf (Birc) c6 thé tich 50ul chtra
20ul Master Mix, 1pul mdi loai mdi, 1pl mau DNA va 27ul nude khir trang.
PCR duoc thuc hién véi may C1000 TouchTM. Céc thong s chu trinh PCR
nhu sau: bién tinh ban dau trong 3 phut & 94°C, tiép theo 1a 30 chu ky & 94°C
trong 30 gidy, 52°C trong 30 gidy va 72°C trong 1 phat. Qua trinh khuéch dai
duoc hoan thanh & 72°C trong 10 phiit. San pham PCR dugc bao quan ¢ 10°C.

Céc san pham PCR sau khi tién hanh khuyéch dai dugc giai ma trinh tu boi
hing 1st BASE (Seri Kembangan, Malaysia). Cac chudi DNA sau khi gidi
trinh tu dugc so sanh véi co s¢ dir liéu trén GenBank thong qua giao dién tim
kiém BLAST nucleotide-nucleotide search trén Genbank
(https://www.ncbi.nlm.nih.gov) dat tai National Center for Biotechnology
Information, Bethesda, My. Cac trinh tu lién quan dugc chuyén tai vé sau do
xtr 1y bang phan mém BioEdit (Hall, 1999). Cac loai thudc chi Russula duoc
chon dé so sanh va dung cdy phén loai c¢6 cac dic diém co ban (hinh dang,
mau séc, kich thudc) twong ty nhu loai Russula in dugc trong nghién ctru nay.
Cac trinh tu thudc hai gen cua mot s6 loai Russula da dugc st dung dé xay
dung cdy phan loai. Cdy pha hé dugc xdy dung bang cac trinh tu ITS va LSU.
Xay dung cdy pha hé bang phuong phiap Maximum Likelihood (Kimura,
1980), bang phan mém MEGA 7 (Kumar et al., 2016). Loai Albatrellus ovinus

dugc str dung nhu 1a loai d61 chiéu ngoai nhdm cho cay pha h¢.
d. Mo ta, phdn biét voi loai nam cheo voi ndm xop do

Phan biét su khac biét giita hai loai thong qua hinh thai bén ngoai: mau sic

mi nadm, cuong nam...
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Dac diém giai phau: cau tao, mau sac, do x0p cua mii nam va cudéng nam.

So sanh thong qua gidi trinh tu gen: Viéc gidi trinh ty va so sanh trinh ty
gen ITS cia cic mau nam cheo (R. griseocarnosa) va nam x0p do (Russula

sp.) duoc thuc hién tuong tu nhu phuwong phap giam dinh loai ndm cheo.
2.3.3.3. Phan tich djc tinh ciia ndm xép do théng qua chi s6 LDy

- Phuong phap chiét nAm kho: Lay 100g nam kho, nghién nhd, cho vao
binh. TAm bot ndm khd véi dung dich NH4OH 10%, dé trong 2 gio, sau do
ngam hdn hop trén vai chloroform trong 2 gio. Tién hanh chiét 3 lan bang

chloroform dé 14y alcaloid. Can chtra alcaloid dung dé nghién ctru doc tinh.

- Phuong phép chiét ndm tuoi: Liy 300g ngam trong con 70%. Suc khi
binh ngdm ndm dé dudi hét con, sau d6 1dy nim va can con lai trong binh cho
vao cdi sit dé nghién nhuyén cing voi nude. D6 mau da nghién véi nudc vao
binh chiu nhiét va dun sbi. Dé nguoi, loc 1ay dung dich va bao quan lanh dé

nghién ctru doc tinh.

- Phuong phap gay ngd doc cip qua dudng tiéu hoa: Dung xi lanh sach

bom dich chiét ndm vao da day chudt nhat tring.

- Liéu chét trung binh (LDsy) qua dudng tiéu hod cua chudt nhit tring
duoc xac dinh theo phuwong phap Karber: Chia chudt nhat trang thanh 6 nhom
mot cach ngdu nhién, 20 con/nhém, trong d6 5 nhom dung dé thi nghiém va 1
nhém doi chimg. Gay ng6 doc chuot nhit tréng bﬁng dich chiét nAim doc.
Nhém dbi ching cho udng nuéc cat. Theo déi sd luong chudt chét & mdi

nhom. Thoi gian theo doi 10 ngay sau gay ddc.

2.3.4. Phwong phdp nghién ciru thanh phéan dinh dwéng va thi truwong ciia

ném cheo (R. griseocarnosa) tai Quding Ninh va viing lan cin
2.3.4.1. Phuwong phdp nghién citu thanh phan dinh duwéng

Céac mau nam R. griseocarnosa tuoi dugc thu hai vao thang 5 nam 2022 tai
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tinh Quang Ninh (8 mAu) va tinh Bic Giang, Cao Bang, mdi tinh 1 mau (Bang

2.2) noi ngudi dan dja phuong ghi nhan thudng c6 nAm xudt hién.

Tai mdi dia diém, thu thap 4 mau (mdi mau khoang 150g nim tuoi). Qua
thé nidm thu thdp ¢ giai doan tin ndm hinh trimg dén gan trudng thanh, co
duong kinh tan 8-9cm, gbc va cubng nim dugc boc trong gidy dn, cho vao
giéy thdm boc lai va bao quan trong thung c6 chtra da lanh, ddm bao nhiét do

6-8°C trudc khi van chuyén vé phong thi nghiém.

Dia diém phan tich: Phong thi nghi€ém Phan tich Thuc phém thudc Trung
tam Phan tich va Kiém dinh Thyuc pham Quéc gia, Ha Noi.

Tién hanh phan tich: Cac qua thé ndm an dugc 1am sach dat va cac bui ban
khac bam dinh bang ban chai mém ma khong can rira. Phan gbc cta than nam
cO sgi ndm, ndm ré va dat bam vao duoc dung dao sac cat va bo di. Qua thé
nam dugc cat thanh timg lat, sdy kho trong 10 ¢ nhiét 46 55°C trong 24 gio,
cubi cung nghién nhé thanh bot thd bang may xay PM400 (L.B. Bohle
Maschinen und Verfahren GmbH, Ennigerloh, Ptic). Sau do, chia thanh céc

phan 10g dé sir dung cho mdi thi nghiém xac dinh dugc mé ta dudi day.

- Ham luogng tro téng $0, protein tho, chit béo tho va chét xo thé dugc xéc

dinh bang cac phuong phap phén tich gan dung tiéu chuan (AOAC, 2000).

+ Ham lugng protein thoé duogc xac dinh bﬁng hé sd chuyén doi 4,38 vi ndm

c6 chira mot luong dang ké nito phi protein (Kalag, 2009).

+ Ham luong chat béo thd dugce xac dinh bang cach chiét bang dau ete sir
dung h¢ théng Soxhlet. Sau khi phan tich chit béo tho, cac mau cin duoc st
dung dé phan tich ham luong chat xo tho bang cach chiét tuan ty mau bang
1,25% H,SO4 va sau do6 1a 1,25% NaOH. Sau khi xur 1y, cac mau duoc st dung

dé xac dinh ham luong tro bang 10 nung ¢ nhiét d6 500 + 5°C trong 3 gio.

+ Ham lugng carbohydrate duoc tinh bang tong ty 1¢ phan tram protein

thd, tro, chit béo va chit xo thé trir di tir 100.
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- Cac nguyén to khoang dugc xac dinh theo cac phuong phap dugc mé ta
bdi AOAC (2000) ddi véi Ca, Cu, Fe, Mg, Mn, P va Zn va do quang phd dbi
voi K va Na. Sau do, 2g mdi mau duoc xir 1y béng 8ml HNO;3; dam dac, 2ml
H,S0,, 2ml H,0, va dun ndng ¢ 70°C trong 4 gid. Nam duoc nghién nho va
sau do6 duogc xu ly bﬁng axit (AOAC, 2000). Néng do Ca, Cu, Fe, K, Mg, Mn,
Na, Zn va P duoc xac dinh bang phuong phap quang phd hip thu nguyén tir
(PerkinElmer A Analyst™ 700, Waltham, MA, USA), stt dung hi¢u chinh nén

deuterium.

2.3.4.2. Phuwong phdp diéu tra thi truong ndm cheo (R. griseocarnosa) tai

Quang Ninh va mot so tinh ldn cdn

Cac dia diém diéu tra tai tinh Quang Ninh (bao gém 4 huyén/thanh phd:
Tién Yén, Ha Long, Ba Ché va Binh Li€u), tinh Bic Giang (huyén Luc Nam),
tinh Cao Bang (huyén Trung Khanh) va tinh Lang Son.

Tién hanh diéu tra phong van theo phuong phap PRA, diéu tra c6 sy tham
gia, thu thap thong tin lién quan dén thi trudng ndm an thudc chi Russula tir
nhiig ngudi quan 1y rimg, ngudi dan thu hai nAm an hoang da, nhitng ngudi

budn ban nam an va nhitng nguoi quan 1y thi trurong budn ban xuat nhap khau.

Thu thap cac thong tin vé tinh hinh phan bd, thu hai, sir dung, bu6n ban,
bao quan... Phong van 159 lugt chu thé bao gdm can bd quan 1y rimg, nguoi
dan di thu hai ndm cheo va nguoi tham gia budén ban ndm cheo theo phiéu diéu

tra (Phu luc 6)
2.3.5. Phwong phdp nghién ciru dic diém sinh thdi ciia ném cheo (R.
griseocarnosa) tai tinh Qudang Ninh
2.3.5.1. Phwong phdp nghién ciru xdc dinh lodi cdy chii ciia ndm

Diéu tra, danh gia dac diém hé thuc vat cta cac OTC co thé qua nam cheo
(R. griseocarnosa) phan bd véi cac thong tin nhu: Kiéu rimg, loai ciy uu thé,

cau truc rung...
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Thu thap thong tin cdy chu: Loai cay chu, kich thudc cua cdy chu, dac
diém hé r& cua cay chu. Cac cay co nam moc cong sinh trén hé ré dugc xéc
dinh la cay chu.
2.3.5.2. Phwong phdp nghién citu vé cdc yéu té sinh thdi

Trén co s¢ 36 OTC da 1ap ¢ Noi dung 1, tién hanh nghién ctru mot s6 dic
diém sinh thai cia nAm cheo (R. griseocarnosa) véi cac ndi dung cy thé gdom:

Thu thap s6 lidu khi tuong & cac tram khi tuong gﬁn cac khu vue diéu tra
dé xac dinh: nhiét d6, o am, lugng mua hang thang, hang nam.

Diéu tra, danh gia dac diém 1ap dia tai cac OTC co nam phan bd gém: Toa
d6, do cao (st dung may dinh vi GPS cam tay Garmin 62S), d6 dbc (str dung
may do do doc), d6 am dat, d6 pH dat (str dung may do d6 am va pH cua dat
DM15), nhiét d6 va d6 4m khong khi.

Diéu tra, danh gia dac diém hé thuc vat caa cac OTC c6 ndm phan bd: Loai
rung, loai cay uu thé, d6 tan che, mat do, cuong do anh sang (st dung may do
cuong do anh sang GM1020).

Thoi gian theo dai tir thang 3-10/2022, diéu tra dinh ky 3 lan/thang. Trong
mdi dot diéu tra tién hanh thu thap cac thong tin chi tiét vé nAm gom:

- Dinh vi céc vi tri phan b tap trung cua nam theo tung dot.

- Thu thap cac thong tin vé nhiét d6, d6 4m va diéu kién thoi tiét trong ting
dot nAm xuét hién.

- Thu thap thong tin cay chu, sinh thai thyc vat: Loai cay chu, kich thudc
ctia cay chi (do dudng kinh cdy - D, 3 (cm); chiéu cao vt ngon —Hvn (m).

- Thu thap théng tin vé 1ap dia, dic diém diéu kién nén rimg: Do cao, do
dbc, do am dat, cuong do anh sang...

- Thu théap thong tin vé nAm: Loai ném, mat d9, khodng thoi gian Xuat hién

va ton tai thé qua, mau ma va chat luong ctia thé qua nam.
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2.3.6. Phwong phdp nghién cieu ky thudt nuéi trong nim cheo (R.

griseocarnosa) trong diéu kién tw nhién tai tinh Quding Ninh
2.3.6.1. Phuwong phdp phdn lgp mdu ndm
MAu nam sau khi thu duoc bao quan khoang 1 tuan trong diéu kién 6-8°C.

Phén 1ap ndm #n thudc chi Russula theo phuong phap cua Bin & Tianyan
(1994). Thé qua nam tuoi, khong bi dap nat dugc lam sach béng nude cat, khir
tring bé mit bang con 70% trong 1 phut. Tach v& phan mii ndm, dung kéo khtr
trung cat phan thit bén trong thanh nhiing miéng nho cé kich thudc 0,5 x

0,5cm ro61 dat 1én moi truong nuoi cay chuyén dung.

Moi truong Modified Melin Norkans (MMN, Phu luc 3) da dugc sir dung
dé phan 14ap nim, trong d6 c6 bd sung dich chiét cta ré ciy Cheo. Ré tuoi duoc
nghién nho, ngam trong nudc sach (100g/1 lit nudc) trong 8 gid, sau do loc

bang giy loc. Liéu luong 100ml/1 lit moi trudng.

Moi truong dugc hép vO trung & diéu kién 121°C, 1 atm. Moi truong duogc
d6 vao hop 10ng vo trung (dudng kinh 9cm) voi d6 day méi truong khoang
0,6-0,7cm. Ciy cac mau ndm va nudi trong ta dinh 6n & 28-30°C, theo ddi su
hinh thanh h¢ soi sau 1, 3, 5 va 7 ngay. Khi h¢ soi nam phat trién, tién hanh
lam thuan bang cach cay dinh sinh truéng ciia soi ndm sang méi trudong mai.

Pé kiém tra lai viéc phan lap thanh cong nam cheo, luan an da giai trinh tu
va so sanh trinh ty gen ITS cua cac mau phan 1ap dugc véi cac mau nam cheo
(R. griseocarnosa). Cac budc dugc thyc hién tuong tu nhu phuong phap giai
trinh ty néu trén, trong d6 sir dung cip moi ITS.
2.3.6.2. Phuong phdp nhan sinh khoi hé soi nam cheo

St dung hé soi nam da duoc phan 1ap va thuan khiét tir 5 mau ndm (QN7,
QNS&, QN19, QN20, QN29) thu ¢ cac dia diém thuoc 4 huyén cia Quang Ninh

dé nhan sinh khoi nam.
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Ngoai ra luan an tién hanh phan lap nam cheo tir hé sgi ndm cong sinh trén
ré clia cac cdy chu. Sau do tién hanh giai trinh tu gen ITS cua cic mau ndm da
phan 1ap duoc, so sanh voi cac trinh tu ITS ciia cac mau nam cheo (Russula
griseocarnosa) da cong bd trong Noi dung 1 dé chting minh mdi quan hé cong
sinh gitra nAm cheo va cdy chu.

- Thi nghiém nhén sinh khdi hé soi bang bon cong thirc mdi truong.

Tu két qua téng quan tai liéu, luan an chon ra bon cong thirc moi truong da
duoc cho 14 phu hop nhat véi cac loai nAm Russula dé thi nghiém nhén sinh
khéi, thanh phan méi trudng duoc trinh bay trong phu luc 3. Cac cong thirc thi
nghiém gom:

CT1: Méi truong 1 MMN

CT2: Moi truong 2 PACH

CT3: Moi truong 3 FDA

CT4: Moi truong 4 PDA

Diéu kién moi trudng nudi ndm cho cac cong thirc moi trudng: pH 6,0,
nhiét d6 28-30°C, d6 am 80-85%.

Thi nghiém thuc hién véi 5 miu ndm, mdi mau va mdi cong thic tién hanh
v6i 10 hop 16ng va lap lai 3 1an. Céc loai mdi truong déu duge bd sung dich
chiét cta ré cay Cheo twong tu nhu trong phuong phap phan lap.

- Thi nghi€ém nhan nuéi1 ¢ cac diéu kién pH 4,5; 5,0; 5,5; 6,0; 6,5; 7.

Piéu kién moi trudng nudi ndm cho cac cong thirc pH: méi trudong MMN,
nhiét d6 28-30°C, d6 am 80-85%.

Thi nghiém thyc hién v&i 5 mau nam, mdi mau va mdi cong thuc tién hanh
v6i 10 hop 16ng va lap lai 3 lan.

- Po dudng kinh hé soi ndm & cac thoi diém 3, 10, 15, 30, 45 va 60 ngay
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sau khi cdy.
2.3.6.3. Phuong phdp nghién citu tao giong nam cheo

Tu két qua nhan sinh khdi, luan an st dung sinh khdi hé soi nAm va két
hop véi cac giai phap khac dé thi nghiém tao gidng nam goém:

CT1: Nghién ctru tao gidng nam tir hé soi bang cach xay nhuyén sinh khi
hé soi ndm d3 nudi cay (10%) va tron dung dich da xay voi gia thé dat mun
(20%) va mun cua hoai (70%) da khtr trung.

CT2: Nghién ctru tao giong nam tryc tiép tir thé qua tuoi bang cach xay
nhuyén thé qua ndm va trén dung dich di xay (10%) va tron dung dich da xay
v6i gia thé dat mun (20%) va mun cua hoai (70%) di khir tring.

CT3: Nghién ciru tao giéng nam tir bao tir hitu tinh bang cach thu hai thé
qua nim, dit cac thé qua trén nén gidy sach trong diéu kién mat, thoang gi6 dé
thu bao tir nAm phat tan tu nhién. Tron bao tir nAm da thu dugc voi gia thé dat
mun va mun cua hoai da khir trung.

CT4: Dit mun léy tlr cac dia diém c6 nAm moc tap trung, dat min & bé mat
10 cm, theo hinh chiéu tan cay co nam moc.

Gidéng naim duogc dong goi va tiép tuc bao quan trong 6 thang va kiém tra
chat luong phuc vu céc thi nghiém tiép theo.
2.3.6.4. Phwong phdp nghién citu nhiém giong ndm cheo vao cdy chii

a. Thi nghiém nhiém ndm véi cdc cong thirc giong ndm

Chon khu ring nguyén sinh c¢6 cay Cheo phan bd, d6 tan che tir 0,4-0,6 va
c6 cac diéu kién khac gin twong ty nhu cac OTC dd dugc ghi nhan co6 nim
cheo phan b6 nhung nhing noi nay chua timg thay xuat hién nAm moc.

Céc cong thirc thi nghiém gom:

CT1: Giong nam nhan tir hé sg1 nudi cay trén moi truong nhan tao
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CT2: Giéng ndm xay truc tiép tir thé qua nim tuoi

CT3: Giéng nam tir bao tir hiru tinh

CT4: Pat mun c6 chira bao tir 1ay tir cac dia diém c6 ndm moc tip trung
CT5: Dbi chung, sir dung dat mun da xir Iy tiét tring

S6 6 thi nghiém: B4 tri theo kiéu hoan toan ngau nhién, mdi cong thirc tién

hanh trén 1 OTC c6 dién tich 100m? voi 3 1an lap lai.

Thue hién gy nhiém céc cong thire gibng ndm: Tién hanh x6i 16p dat mun
va tao ranh sau 5-10cm, rong 15-20cm theo hinh chiéu tan 14 cta cac cay thi
nghiém trong OTC, sau d6 rai giéng ndm va lap dat mun tré lai. Nhiém giéng
nam (khoang 500g/cdy) theo hinh chiéu tan 14, noi tdp trung nhiéu ré to cia

cay chu, giup ting kha ning hinh thanh méi quan hé cong sinh véi cdy chu.

Tién hanh thi nghiém vao vu nidm chinh (thang 4/2023) nhiém nidm vao
dau vy va theo ddi trong 120 ngay sau khi nhiém ndm. Chi tiéu theo ddi: S6

cdy c¢6 nam cdng sinh trong mdi cong thirc thi nghiém.
Pia diém thi nghiém: xa Ky Thuong, Ha Long va xa Ha Lau, Tién Yén.
b. Thi nghiém nhiém nam theo thoi vu

Pé dam bao cho ngudn gidng nam duge chu dong, thi nghiém nay str dung
gidng nam tir hé soi va thi nghiém nhiém ndm & diéu kién ty nhién. Chon cac
khu ring nguyén sinh c6 cay Cheo phan bd, do tan che khoang 0,6 va co6 cac
diéu kién khac gﬁn twong tu nhu tai cac OTC da duoc ghi nhan co nam cheo

phan bd nhung nhimng noi nay chua timg thay xuat hién thé qua nam.

Thi nghiém vé6i 8 cong thic tuwong ung 8 thdi diém gém: CT1: Nhiém
giong ndm vao thang 1; CT2: Nhiém giong ndm vao thang 2; CT3: Nhiém
gidng nidm vao thang 3; CT4: Nhiém gidng nim vao thang 4; CT5: Nhiém
gidng nidm vao thang 5; CT6: Nhiém gidng nim vao thang 6; CT7: Nhiém

giong nam vao thang 7; CTS: Nhiém giéng ndm vao thang 8.

Tién hanh x&i 16p d4t mun va tao ranh siu 5-10cm, rong 15-20cm theo
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hinh chi€u tan 14 cta cac cay trong 6 thi nghi¢m, sau dé rai giong nam va lap

dat mun tro lai.

Tién hanh thi nghiém nhiém ndm vao dau thang (khoang 500g/cay), tir
ngdy 1-3 va theo ddi lién tuc trong 120 ngdy sau khi nhiém giéng ndm. Chi

tiéu theo doi: SO cay chu c6 nam cong sinh trén moi cong thirc.

Tai mbi diém, mdi coéng thirc tién hanh trén 1 OTC 100m? (5 cay/d) x 3

1ap. Dia diém thi nghiém: xa Ky Thuong, Ha Long va xa Ha Lau, Tién Yén.
c. Thi nghiém nhiém nam vao cdy chu o vuwon wom

Trén co s& tong quan tai li¢u, cac loai nam thudc chi Russula thuong cong
sinh véi cac loai cay ho Dé va céac loai Thong. Do do, luan an da thi nghiém
nhiém nam trén madt so6 loai cdy thudc ho D¢ va hai loai thong, cu thé gom

Cheo, Dé do, Dé trang, SOi phang, Thong nhira va Thong ma vi.

Thi nghiém st dung giong nam tir hé sgi va nhiém cho 6 loai cdy chu &

giai doan vuon wom. Cac cong thirc gom:

CT1: Nhiém giong nam cho cay Cheo & vudn uom

CT2: Nhiém giong nam cho cay Dé d6 ¢ vuon wom

CT3: Nhiém giong nam cho cdy Dé tring ¢ vuon wom

CT4: Nhiém gidng ndm cho cay Soi phang & vuon vom

CT5: Nhiém giong nam cho cdy Thong nhua ¢ vudn wom

CT6: Nhiém gidng ndm cho cay Thong ma vi & vudn vom

Ngudn gbc cay con: Cay gidng 1a cdy con wom tir hat ciia cac loai cdy chu
da duogc thu tai Quang Ninh.

Tiéu chuan cy con trong thi nghiém: Sir dung cdy giéng ctia cac loai cay
chil néu trén v&i chiéu cao dat 50-60cm, duong kinh géc 0,6-1cm. Cay dugc
trong trong bau c6 kich thuéc 15 x 18cm.

Mdi cong thirc tién hanh trén 10 cay x 3 lan lap. D6i chimg 1a nhiing cay

chi duoc tud1 nudc sach.
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Tién hanh thi nghiém: b6 sung 10g gidng ndm/cay bang cach hoa véi nudc
sach, 10g/50ml va tudi vao bau cay. Sau d6 tiép tuc cham soc va theo ddi cac

thi nghiém tai vuon uom.

Thoi gian thuc hién: Nhi€ém nam vao dau nam (thang 4), sau khi nhiém
nam 120 ngay, tién hanh boc bau dé dém ty 1€ cdy c6 nam cdng sinh. Chi tiéu
theo doi: SO cay chui ¢ nam cong sinh, quan sat, chup anh thé cdng sinh cua re
cay voi nam va danh gié cac chi ti€u sinh trudng cua cay.

Dia diém thi nghiém: xa Ky Thugng, Ha Long va xa Ha Lau, Tién Yén.

d. Thi nghiém nhiém ndm vao cdy chu o rung

Trén co s& téng quan tai liéu, két qua diéu tra thuc dia va két qua thi
nghiém & vuon wom di xac dinh dugc mot s loai cdy cha wa thich ctia ndm an
thudc chi Russula 1a cay Cheo, Dé do, Dé trang va Sdi phang. Ludn an da thi
nghiém nhiém nam trén bon loai cdy néu trén va hai loai Thong nhua, Thong
ma vi.

Thi nghiém st dung gidng nidm hé soi va nhiém cho céc loai cdy chu. Chon
cac khu rimng nguyén sinh véi d tan che tir khoang 0,6 va c¢6 cac diéu kién
khac gan tuong ty nhu tai cac OTC da dugc ghi nhin c6 ndm phan bd nhung

nhiing noi ndy chua ting thay xuat hién nam.
Cac cong thuc gom:

CT1: Nhiém giong nam cho cdy Cheo & rimg

CT2: Nhiém giong nam cho cay Dé do ¢ rimg

CT3: Nhiém gidng nam cho cay Dé tring & rimg

CT4: Nhiém gidng nam cho cay Soi phang & rimg

CT5: Nhiém giong nam cho cay Thong nhua 6 rimg

CT6: Nhidm gidng ndm cho cdy Thong ma vi & ring

Moi cong thic tién hanh trén 1 OTC 100m? (mdi 6 ¢o it nhat 5 cay chit) x

3 1an lip lai. B4i chimg 1a nhimg cdy xung quanh khong duoc nhiém nam.
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Ti€n hanh x61 16p dat mun theo hinh chiu tan 14 ctia cac cay trong 6, sau

d6 rai gibng nAm (khoang 500g/cay) va lip dat mun trd lai.

Tién hanh nhiém nam vao thang 4 va theo ddi lién tuc trong 12 thang sau
khi nhiém nam. Chi tiéu theo ddi: S6 cy chil c6 nam cdng sinh, so luong va

trong luong thé qua ndm trén mdi cong thire, kich thude va mau sic thé qua.
Dia diém thi nghi¢m: xa Ky Thuong, Ha Long va xa Ha Lau, Tién Yén.
2.3.6.5. Phwong phdp xdy dung mé hinh nuéi trong nam cheo

Dua vao két qua tao gidong nam va nghién cru nhiém gidng nam vao cay
chu, luan an xay dung hai mo6 hinh vao thang 2 nam 2023, dién tich 1ha/mé6
hinh tai hai dia diém gom xa Ky Thuong, TP. Ha Long (d6 cao: 286-302m) va
x4 Ha Lau, huyén Tién Yén (d6 cao: 33-38m). DPoi chung duong tinh 1 dién
tich rimg c6 ndm moc tu nhién tai cung dia phuong. Ddi chimg am tinh 1a dién

tich rimg cso diéu kién tuwong tu mé hinh nhung khong nhiém giéng nam.

Chon céc khu ring c6 cac diéu kién gﬁn tuong tu nhu tai cac noi da dugc
ghi nhan c6 ndm cheo phan bd nhung nhimg noi nay chua timg thay xut hién

thé qua nam cheo.

Tai m&i mo hinh nudi trong va dbi ching, tién hanh 1ay mau dit dé phan
tich cac chi tiéu nhu: d6 pH dat, ham luong mun, N, P va K c6 trong dat. Mau
dat duoc léy & 4 goc cua moO hinh va mot diém chinh gitra, d0 sau 0-10cm,
khéi lugng dat khoang 1 kg/mé hinh.

Tién hanh nhiém giéng nam: x6i 16p dat mun theo hinh chiéu tan 14 cta
cac cdy chu trong 10, sau do6 rai gidng ndm va lap dat mun tro lai. Két hop
trong bo sung 15 cay giéng (Cheo, Soi phang, Dé do, Dé trang) di dugc nhiém

nam thanh cong ¢ vuon wom vao cac khoang trong trong rung.

Sau khi nhiém giong nam, tién hanh theo doi cac chi ti€u & cac mo hinh thi

nghiém trong 12 thang. Cac chi tiéu theo doi gdm: Ty 1é cAy chu c6 nAm cong
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sinh va moc thanh thé qua, sb lugng va khoi lugng thé qua ném/cﬁy chu, kich
thudc, mau sic cta thé qua. So sanh céac chi tiéu ning sudt va chit lugng ndm
ctia md hinh thi nghiém voéi cac ddi chimg.

2.3.7. Phwong phdp xir Iy 56 li¢u

S liéu phong van va diéu tra sinh thai dugc xtr 1y theo cac phwong phap
xtr 1y 86 liéu thong dung bang phan mém Excel. V&i cac két qua phan tich dinh
dudng, thi nghiém nhan sinh khéi, va nudi trong nam, sb liéu da duoc phan
tich theo phuong phap ctua Williams et al. (2023) bang phan mém GenStat
12.1, trong d6 sir dung tiéu chuan Duncan dé phan tich phuong sai va so sanh

su sai khac gitra cac nghiém thuec.
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xac dinh loai nam in phd bién thudc chi Russula tai Quing Ninh
3.1.1. Két qua diéu tra cdc lodi ndm thudc chi Russula tai Quing Ninh

Trong qua trinh diéu, thu thap mau nam thudc chi Russula tai Quang Ninh.
D3 phat hién va thu thap duoc 12 loai ndm thudc chi nay (Hinh 3.1). Qua qua
trinh phan loai bang dic diém hinh thai két hop vai két qua diéu tra thuc té va
phong van cac can bd quan 1y nong 1am nghiép vé tinh hinh phan bd, thu hai
va su dung nam an thudc chi Russula tai cac dia phuong da xac dinh c6 mot
loai ndm cheo dugce nguoi dan quan tdm thu hai vi dugc xac dinh 13 loai nAm
an pho bién va co gia tri thuong pham ma khong thu héi cac loai con lai. Do
do, dé tai da tap trung nghién ctru chuyén sau nham xéac dinh dugc cic co sd dé
phat trién bén ving cho loai nim cheo. Vi 11 loai con lai, ludn 4n chi xéc

dinh duogc té1 chi ma chua nghién ctru gidm dinh dén loai.

4. Russula sp.2 5. Russula sp.3 6. Russula sp.4
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8. Russula sp.6 9. Russula sp.7

10. Russula sp.8 11. Russula sp.9 12. Russula sp.10
Hinh 3.1: Hinh thai 12 loai ndm thudc chi Russula tai Quéng Ninh

3.1.2. Dic diém hinh thdi ciia ndm an phé bién thudc chi Russula

Tt cac thong tin va mo ta cua nhitng ngudi dan dia phuong thudng xuyén
di thu hai ndm cheo, tén goi phé thong ctia mdt loai nam an thudc chi Russula
tai Quang Ninh va vung lan can, luan an da tién hanh thu cac mau nam cheo
phuc vu viéc xac dinh loai va nghién ctru nham phat trién loai ndm an co gia tri
thuong ph:flm cao. Thong tin vé dia diém, d6 cao tuyét ddi, kiéu rung va cay

chu duoc tong hop trong bang 3.1.

Bang 3.1: Pic diém phan bd ctia ndm Russula tai Quang Ninh, Bic Giang va

Cao Bang
Mau Pia diém (x4, Toadd Pocao Kiurimg  Cay cé
huyén, tinh) dia Iy (m) nam
CB2  Doai Duong, Trung 22.766888, 468 Thtr sinh Cay cheo

Khanh, Cao Bang  106.499185

BG1  Nghia Phuong, Luc 21.258953, 295 Thtr sinh Cay cheo
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Miu Pia diém (x4, Toadd Pocao Kiurimg  Cay cé
huyén, tinh) dia Iy (m) nam

Nam, Bic Giang ~ 106.461720

QN7  HaLau, Tién Yén, 21.420044, 106 Nguyén sinh  Cay cheo
Quang Ninh 107.306033

QN8  HaLau, Tién Yén, 21.425544, 98 Nguyén sinh D¢ do
Quang Ninh 107.302358

QNI11 Thanh Son, Ba 21.296574, 213 Nguyén sinh D¢ trang
Ché, Quang Ninh ~ 107.241280

QN19 Thanh Son, Ba 21.301132, 239 Nguyén sinh  Cay cheo
Ché€, Quang Ninh  107.246516

QN20 Ky Thuong, Ha 21.185119, 405 Nguyén sinh ~ S6i
Long, Quang Ninh  107.118468

QN22 Ky Thuong, Ha 21.180197, 437 Nguyén sinh  Cay cheo
Long, Quang Ninh  107.145569

QN29 Vo6 Ngai, Binh 21.541572, 361 Nguyén sinh  S6i
Li€u, Quang Ninh  107.343699 Phang

QN50 V6 Ngai, Binh 21.510154, 299 Nguyén sinh  Cay cheo
Li€u, Quang Ninh  107.347711

Vi tri cia cac diém thu mau dugc thé hién mot cach bao quat trén ban do,

xem chi tiét trong hinh 3.2.

Qua trinh diéu tra, thu thap, quan sat va mo ta hinh thai, cAu tric hién vi

mau nam an thudc chi Russula tr cac dia diém nghién ctru. Két qua thu duogc

nhu sau:

Mi ndm c6 mau hong dam dén dé (Hinh 3.3a, b), lic con non cé hinh

chudng (Hinh 3.3a, ¢), sau 16n hon ¢6 hinh ban cau (Hinh 3.3d) va cudi cing
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c6 hinh det (Hinh 3.3b) hodc hoi 10m ¢ gitra khi truong thanh (Hinh 3.3f). Mép
phang (Hinh 3.3e, g), khi con non mép khoéng c6 van, ngan va co van rat mo.
Bé mat mi nam nhéan, bong, khong c6 16ng; khi thot tiét Am wGt co thé hoi
nhét/dinh. Mii ndm trudng thanh c6 duong kinh (8,0-) 10,6 (-13,2) cm, day
(1,5) 1,8 (-2,1) cm. Cit doc qua thé, bén trong mau trang (Hinh 3.3e, g). Bao
tang dang phién men xudng cudng, mau tring dén vang nhat, xép déu nhau

(Hinh 3.3g).

TRUNG QUOC

Hinh 3.2: Cac diém thu mau nidm Russula & ving Déng Bic
1. Boai Duong, Trung Khanh, Cao Bﬁng; 2. Nghia Phuong, Luc Nam, Bic Giang;
3. V06 Ngai, Binh Liéu, Quang Ninh; 4. Ha Lau, Tién Yén, Quang Ninh; 5. Thanh
Son, Ba Ché&, Quang Ninh; 6. Ky Thuong, Ha Long, Quang Ninh
Cubng nAm mau trang, hoi hong, hinh tru (Hinh 3.3d), phan gan gbc to hon
mot chit roi thudn nhon (Hinh 3.3a, ¢), chiu dai dao dong (5.1-) 5,6 (-6,2)
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cm, duong kinh tur (1,8-) 2,2 (-2,5) cm, cung khi con non, nhung khi gia mém,

xbp, bén trong c6 mau trang xam (Hinh 3.3e).

Hinh 3.3: Dic diém hinh thai ctia ndm cheo (Russula sp.)

Dic diém hién vi ciia ndm cheo: Lop vo ngoai cua tan ndm day (4,1-) 5,5 (-
7,2) um. Té bao terminal dai (1890-) 1950 (-2010) um, phong 1én & giita va
day (8.0-) 9.1 (-10.1) um. Pleuromacrocystidia (90-) 116,3 (-142) x (12,2-)
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15,3 (-18,3) um, nho 1én dai (29-) 40,5 (-51) um (Hinh 3.4b), mot sé c6 thanh
day ¢ gitra, thanh day (1,1-) 1,3 (-1,5) pm. Pam c6 kich thuéce (35-) 43,5 (-52)
% (9-) 10,5 (-12) um, hinh xuong don, dinh 4 bao tir (Hinh 3.4c). Bao tor dam
c6 kich thude (8,5-) 9.4 (-10,2) x (7,5-) 7,7 (-8,1) um, co hinh cau, bé mat co
cac gai két véi nhau gidng dang ludi, d6i khi mé rong va ndi voi nhau & gbe.

Gai nh6 1én c6 chiéu dai (1.3-) 3.7 (-2.2) um, chéc va cing (Hinh 3.4d).

10 pm

Hinh 3.4: Bac diém hién vi cia nam cheo

Trong do: a. pileipellis; b. hymenium; c. cac ddm va bao tir dam dinh kém; d. cac
bao tir dam
Nhu vay, loai ndm Russula dugc nguoi dan dia phuong goi la nam cheo
hay nam hong c6 duoc thu hai & cac tinh ving Pong Bac Viét Nam dé lam
thie phidm va ban trong nhiéu ndm qua c6 hinh thai rt gidng voi loai Russula
griseocarnosa di dugc dinh danh ¢ Trung Qudc. Nhitng ngudi thu hai ndm

cho biét loai nam nay thuong xuat hién nhiéu & trong rimg tu nhién. Trong thoi
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gian qua do anh hudng cua dién tich rung ty nhién gidm va nguoi dan khai
thac véi cudng do cao, dan dén luong ndm thu hai duoc ngoai ty nhién ngay
cang it. Trude tinh hinh d6 chinh quyén céc tinh nay, dic biét 1a Quang Ninh,
dang rat quan tim va xay dung ké hoach phat trién va thuong mai hoa loai nam
nay thanh san pham dic san cua dia phuong (Quang Ninh, 2020). Vi vy, viéc

dinh danh loai ndm an Russula & Viét Nam 1a rat can thiét.

Céc dic diém hinh thai cia R. griseocarnosa trong nghién ciru nay (hinh
dang, mau sic, kich thudc) cua qua thé va mé ta dic diém hién vi cua dam va
bao tr dam rét gidng véi cac dic diém duoc mo ta cho lodi R. griseocarnosa
(Bang 3.2) duoc thu thap ¢ Khu bao t6n thién nhién Xishuangbanna tinh Van
Nam, Trung Qubc (Wang et al., 2009). O d6, R. griseocarnosa xuat hién trong
cac ring c6 cac loai cdy ho Dé phan bd. Loai ring thudng xanh nay tiép giap
v6i viung ndi phia Bac Viét Nam. Vi vy, hoan toan c6 kha ning loai R.
griseocarnosa c6 pham vi phan bd dia 1y xa hon vé phia Nam, rong hon so véi

nghién ctru trude day ¢ Trung Qudc.

Bang 3.2: Pac diém hinh thai cia nam cheo va cac loai tham chiéu

Dac Russula Russula R. emetica Russula
diém griseocarnosa griseocarnosa (Nam xdp rosea (NAm
(Nam cheo) (Trung Qudc) non) rosea)
Cach Moc don doc Moc don doc Moc don doc | Moc don doc
moc cua | hodc rai rac trén | hodc rai rac trén | hoac rai rac hoac rai rac
qua thé | dat dat trén dat trén dat
Hinh Ltc non ¢6 hinh | Lic non ¢6 hinh | M ndm 16i, | Luac non 164,
dang chudng, sau 16n | chudng, sau 16n | sau phang va | sau det hoic
hon ¢6 hinh ban | hon ¢6 hinh ban | hoi 1om 16m nhe &
cau va cudi ciing | cau va cudi cung | xudng khi trung tadm khi
c6 hinh det hoac | c¢6 hinh det hodc | truong thanh | trudng thanh
hoi Io0m & gitta | hoi [om ¢ gitta | hoan toan
khi truong thanh | khi trudng thanh
Mau séc Héng dam dén Héng dam dén Mau dé tuwo1 | Mau do hoac
do do héng
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Dac Russula Russula R. emetica Russula
diém griseocarnosa griseocarnosa (Nam x6p rosea (Nam
(Nam cheo) (Trung Quéc) non) rosea)
Mii ndm | 8-13cm 9-16cm 3-10cm 5-12cm
bac Bé mit mii ndAm | Bé mat khi khé | Bé mat nhén, | {t hoac khong
diém bé | nhin, khong c6 | nhin, nhét khi mép cb cac bong troc
mat 16ng; khi am w6t | wét va débong | vét 161 nho va
c6 thé hoi nhét | troc hot ¢6 van
va dé bong troc
Cubng |5,1-6,2 x 1,8- 6,0-10,0 x 1,5- 14,0-9,0x0,7|4,0-10,0 x
nam 2,5cm 3,0cm -2,0cm 1,0-2,0cm
bac Hinh tru, mau Hinh try, hot Hinh try, ddy | Hinh try, mau
diém trang, hoi hong, | phinh dudi gbc, | hoi hinh trang hoic
cubng | phan gan gbc to | kho, mau traing | xwong don; kem nhat,
hon mét chut roi | hoi hong dén Mau tréng thuong phinh
thudn nhon, trang xam, bén | khi non - hoi | ¢ phan dudi,
cung khi con trong ¢o cO mau | vang khi gia | mau hoi hong
non, nhung khi | xdm va xop & goc, thit
gia mém, x6p, trang gion va
bén trong c6 cung
mau trang xam
Mui Khong Khong Mui trai cdy, | Mui dé chiu,
vi cay vi hoi ding
Soi nim So1 nam phan So1 nam phan
nhanh, dai 12- nhanh, dai 10-
31um 30um
bac H¢ théng nam ré | Hé théng nam ré
diém hinh chép don, | hinh chép don,
namré | déu hoic khong | déu hoic khong
déu, c6 1-2 déu, c6 1-2
nhanh, thuong nhanh, thuong
tao thanh cum, tao thanh cum,
dai 1 1mm dai 10mm
Pileipell | Dai 155-245um, | Dai 150-250um,
1S rong 4,1-7,2um | rong 4,0-6,0um
Pleurom | (90-) 116,3 (- (80)100-150 x
acrocyst | 142) x (12,2-) (10)13-20 pm,
idia 15,3 (-18,3) um, | nhiéu mang nh
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Dac Russula Russula R. emetica Russula
diém griseocarnosa griseocarnosa (Nam x6p rosea (Nam
(Nam cheo) (Trung Quéc) non) rosea)
nhiéu mang nhé | 1én dai 30-60pum
1én dai 29-51um
Dam Hinh xuong don, | Hinh xuong don, | Hinh chuy
35-52 x 9-12um, | 40-50 x 10-13um, | 16mn, 150-200
dinh 4 bao tir dinh 4 bao tir um
Bao tir | Hinh cau, 8,5- | hinh cau, 7.5 Hinh elip, 8- | Hinh trimg;
dam 10,2 x 7,5- 10,5 x 6,0- 11 x7,5- 7-9 x 6,4-
8,1um 9,0um 8,5um 7,4um
Gai bao | Hinh n6n 16n, Hinh noén 16m, Dai khoang Dai khoang
tr chic va mot s6 doi1 khi to ra va 1,2um, lién 0,5um, ndi
ndi v4i nhau & ndi v4i nhau & két hep tao vO1 nhau tao
géc, dai 1,3- géc, dai 1,5- thanh mang thanh mang
2,2um 2,0um ludi ludi
Sinh Thuong moc Moc trong cac Thuong thdy | Phat trién ¢
thai trong cac khu khu rung 14 rong | trong rirng rung cay la
rung 1a rdng c6 | co cac loai cay cay 1a kim, rong rung 1a,
cay Cheo va cac | thudc chi s0i, dé va trén | 14 kim, dic
loai cay ho D¢ Castanopsis va | ving dat am | biét 1a noi ¢
chiém vuthé & | Lithocarpus & | w6t conhiéu | cac loai dé
ving Pong Biac | phia Nam Trung | réu gai
Viét Nam Qubc
Tai liéu | Két qua cia Wang et al https://www.f | https://www.f
tham nghién ctru nay | (2009) irst- irst-
khao nature.com/fu | nature.com/fu
ngi/russula- | ngi/russula-

emetica.php

rosea.php

Céac dir liéu ¢ bang 3.2 mot 1an nita cho thdy dic diém hinh thai ctia nAm

cheo c6 nhiéu nét twong ddng voi nhimg méd ta trude diy cta Wang et al

(2009) d6i voi loai R. griseocarnosa ¢6 phan bd & phia Nam Trung Quéc.

Ngoai ra, hinh dang, mau sac va kich thudc qua thé cua R. griseocarnosa

tuong tu nhu R. rosea (Trﬁn Thi Phi & Trinh Tam Kiét, 2019; Trinh Tam

Kiét, 2012), lodi nay da duoc ghi nhan c6 phan bé & tinh Quang Nam (Tran
Thi Phu & Trinh Tam Kiét, 2019). Tuy nhién, ddm va bao tir dam khac véi R.
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rosea. Do d6 can nghién ctru thém vé phan loai d€ xac dinh chinh xac R. rosea
vi loai nay dugc xac dinh c6 phan bd & chau Au va khé c6 thé xuat hién &

Pong Nam A.

Hinh 3.5: Pic diém hinh thai cta hé sgi nAm cheo

a. thé ngoai cong sinh cia nam voi r€ cay; b. hé sgi cua nam cheo

Vi vay, viéc giam dinh thuong két hop giita phuong phéap hinh thai hoc voi
phuong phap sinh hoc phan tir. Phuong phap giam dinh nay di duoc nhiéu nha
khoa hoc st dung dé giam dinh va danh gia sy da dang céac loai nam thudc chi
Russula (Adamcik et al., 2016; Melera et al., 2017; Park et al., 2013; Wang et
al., 2009).

3.1.3. Két qud dinh danh bang phwong phdp sinh hoc phén tiv

Két qua giai trinh ty gen ITS va LSU cia 10 mau nam thu thap trong
nghién ctru ndy va so sanh voi trinh tu tham chiéu tir Ngan hang Gen (NCBI)
cia mot sd loai ndm nhu Russula amethystina, R. azurea, R. badia, R.

decolorans, R. integra, R. laeta, R. laricina, R. lilacea, R. minutula, R.
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nauseosa, R. griseocarnosa, R. vinosa, R. xerampelina, R. zvarae (Bang 3.3).
Két qua cho thay ca 10 mau déu tuong dong 99,8% véi Russula griseocarnosa

(Hinh 3.6).

Russula griseocarnosa BG1 Vietnam
Russula griseocarnosa CB2 Vietnam
Russula griseocarnosa QN29 Vietnam
Russula griseocarnosa ON22 Vietnam
Russula griseocarnosa QN50 Vietnam
Russula griseocarnosa QN8 Vietnam
Russula griseocarnosa QN7 Vietnam
Russula griseocarnosa QN11 Vietnam
Russula griseocarnosa QN20 Vietnam
Russula griseocarnosa Holotype China
Russula griseocarnosa China

Russula griseocarnosa QN19 Vietnam
— Russula decolorans Germany

Russula amethystine Europe

Russula vinosa China, Europe

— Russula integra Germany

Russula xerampelina Thailand, Europe
Russula laeta Europe

Russula badia Europe

Russula minutula USA

Russula azurea Kaly
‘|j'- Russula litacea USA, Slovakia
|Russula laricina Europe
! Russula nauseosa Germany

— Russula zvarae Germany, France
Albatrellus ovinus China

—
0.01

Hinh 3.6: Cay pha hé két hop cac trinh tu ITS va LSU ctia nAm Russula

Str dung phuong phép Maximum Likelihood dé xay dung ciy pha hé. Albatrellus

ovinus dugc su dung lam loai doi chiéu ngoai nhém
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Cac phuong phap phan tir duoc coi 1a can thiét dé gidm dinh céc loai kho
xac dinh trong chi Russula (Adamcik et al., 2016; Chen et al., 2010; Wang et
al., 2020). Trinh tu gen ITS va LSU da dugc su dung dé xac dinh loai R.

griseocarnosa & Trung Qubc (Wang et al., 2009). Trudc diy R. vinosa, mot

loai & chau Au, ciing d3 dugc giam dinh bang phuong phap sinh hoc phén tu,

trong d6 st dung cac doan gen tuong tu. Dua trén céc trinh ty gen nay va cac

ddc diém hinh thai d3 duoc phan tich trong nghién ciru ndy déu cho thiy su

tuong dong cao cua cdc mau nam cheo vo1 mau R. griseocarnosa Wang, Yang

& Knudsen ctia Trung Qudc.

R. griseocarnosa dugc ngudi dan nong thon vung BDong Bac Viét Nam ua

dung nhu mét mon in dic san. Dé hd trg thu hoach bén vimng, can nghién ctru

sau hon vé cac phuong an quan ly rung va ky thuat nudi trong loai nam nay.

Bang 3.3: Trinh ty GenBank ctia cic mau nam Russula va tham chiéu

Loi ném Miu Trinh tw GenBank Tai liéu? tham
ITS rDNA LSU rDNA khao

R. griseocarnosa  BGI1 - - Nghién ctru nay
R. griseocarnosa  CB2 - - Nghién clru nay
R. griseocarnosa QN7 - - Nghién clru nay
R. griseocarnosa QNS - - Nghién ctru nay
R. griseocarnosa  QNI11 - - Nghién clru nay
R. griseocarnosa  QNI19 - - Nghién clru nay
R. griseocarnosa  QN20 - - Nghién ctru nay
R. griseocarnosa  QN22 - - Nghién clru nay
R. griseocarnosa  QN29 - - Nghién clru nay
R. griseocarnosa  QNS50 - - Nghién ctru nay
R. griseocarnosa KUNF51713  EF627041 EF627044 (Wang et al.,

2009)



Loai nam

Mau

Trinh tw GenBank

Tai liéu tham

ITS rDNA LSU rDNA kho
R. griseocarnosa  E138 JAGKRUO010000012 JAGKRUO010000067 (Liu et al., 2022)
(Looney et al.,
R. decolorans FH12196 KT933992 - 2016)
R. decolorans 549/BB 07.322 - KU237541 -
‘ (Miller &
R. amethystina 9291F52 AY061653 - Buyck, 2002)
. (Eberhardt &
R. amethystina hue215, TUB - AY 606971 Verbeken, 2004)
. (Miller &
R. vinosa S00RUF26 AY061724 - Buyck, 2002)
. (Wang et al.,
R. vinosa KUN F52026 - EF627045 2009)
. (Looney et al.,
R. integra FH12172 KT933984 - 2016)
R. integra 518/BB 07.198 - KU237513 -
‘ (Miller &
R. xerampelina 2-684RUS28 AY061734 - Buyck, 2002)
R xerampelina ~ OSA-MY-1762 - AB154752 (Shimono et al.,
2004)
(Leonhardt et
R. laeta R70 MG679812 - al., 2019)
R. laeta 519/BB 07.267 - KU237514 -
. (Leonhardt et
R. badia R75 MG679813 - al., 2019)
R. badia 587/BB 07.324 - KU237571 -
. (Looney et al.,
R. minutula BPL574 KY509454 - 2020)
R. minutula 539/BB 08.636 - KU237531 -
R. azurea 3515 JF908662 i (Osmundson ef

al., 2013)



Trinh tw GenBank

Tai liéu tham

Loii nim Mau Kkha
ITS rDNA LSU rDNA a0
R. azurea 537/08.668 - JN940591 -
. (Looney et al.,
R. lilacea BPL645 KY509453 - 2020)
R. lilacea 435/07.213 - JN940592 -
.. ) (Miller &
R. laricina 1112IS75 AY061685 Buyck, 2002)
R. laricina 575/08.681 - JN940593 -
(Looney et al.,
R. nauseosa FH12173 KT933985 - 2016)
R. nauseosa 588/BB 07.285 - KU237572 -
(Looney et al.,
R. zvarae FH12175 KT933986 - 2016)
R. zvarae 538/08.639 - JN940603 -
Albatrellus ovinus Dail5171 MW534158 MW534173 %1;1)1 etal,

3.1.4. Ddac diém phan biét nam cheo va nam xop do

Trong chi Russula, c6 nhiing loai nam an dugc nhung cling c6 nhiing loai

12 ndm doc (ljioma et al., 2015; Kaewgrajang et al., 2020) va rat can c6 nhing

chi dan chi tiét dé nhan dang.

Tai cac khu phan bd cua nam cheo, da ghi nhan 12 loai thudc chi Russula,

trong do cd loai nam x0p dd, dugc nguoi dan dia phuong goi la nam dé

(Russula sp.) nhung khong an duoc, ching c¢6 mau sac, hinh dang gan giéng

v6i ndm cheo (Nguyén Minh Chi, 2022). Mot s6 nguoi thiéu kinh nghiém co6

thé thu hai nham nam x6p do lam thyc pham va co thé gay ngd doc cho ngudi

st dung va triéu ching dién hinh cua nhitng nguodi bi ngd doc 1a chong mat,

nén mira (Nguyén Minh Chi, 2023).
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Hinh 3.7: Pac diém nhan dang cia nam che¢o va nam xop do

Trong do: a, c. nam cheo; b, d. nam x0p do; a, b. mat trén ctia mii nam; ¢, d. thé qua

khi nhin ngang

Viéc nhan dang nam cheo va phan biét voi nam xép dé tai hién truong, khi
thé qua ndm con nguyén ven, chua bi tach khéi moi trudong séng hoac khi vira
moéi duoc thu hai, ndm con tuoi nguyén 1 rat quan trong. Pay 1a cai nhin truc
quan va nhitng ngudi thu hai can c6 hiéu biét, kinh nghiém va nhin dang duoc

ngay dé tranh thu nham nam xdp do.

Bang 3.4: DBac di€ém nhan dang cuia nam cheo va nam xop do

Pac diém Nam cheo Nam xop dé

Puong kinh mii Trung binh 8,0-13,2cm Trung binh 6,0-8,0cm

nam

B¢ day cua minam M1 nam day, 1,5-2,1cm Mii nam méng, 1,0-
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Pac diem Nam cheo Nam xop dé
1,2cm
Mau sac mat trén Hong dén do gach nhat, mau bo dén doé tuoi
cua mu nam dam hon mot chut khi bi uot

Hinh dang mat du6i GO cao & phia cuong nam

cua mii nam

Hinh dang cudng Hinh try, phinh ra & phan sat
nam ré nam

Chiéu dai cudng 5,1-6,2cm

nam

Puong kinh cuéng  1,8-2,5cm

nam

Gan phang

Hinh try déu

5,5-6,5cm

1,1-1,4cm

Bang 3.4 cho thdy mot sb dic diém hinh thai dic trung dé phan biét nam
cheo dn duoc va ndm x6p doé khong in duge. Trong d6, dic diém dé nhan biét
nhét & hién truong 1a nam cheo ¢6 mi nAm mau héng dén do gach nhat hodc
d6 gach khi bi u6t (Hinh 3.7a). Trong khi d6 ndm xp d6 c6 mau do dén do
tuoi khi bi wét (Hinh 3.7b). Ndm cheo c6 mii nim day (Hinh 3.7c) hon so véi

nam x6p do (Hinh 3. 7d).

Khi cit doc qua thé, thit nAm bén trong thé qua nam cheo rat x6p va co
mau tring xam hodc xam (Hinh 3.8a), trong khi d6 thit nAm bén trong ndm x6p
d6 xbp it va c6 mau trang (Hinh 3.8b). Mt cit ngang cua cudéng nim cheo ¢

mau mau trang xam hodc xam va c6 nhi€éu 16 nho (Hinh 3.8c). Trong khi d6

mat cdt ngang cia cuong nam xop dé dac va cé mau trang (Hinh 3.8d).
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Hinh 3.8: Bac diém giai phau ctia nam cheo va nam xop do

Trong doé: a, c. nam cheo; b, d. nam x0p do; a, b. mat cat doc cua thé qua; c, d.

mat cat ngang cua cudng nam

Viéc nhan dang céc loai thudc chi Russula thuong gap nhiéu kho khan boi
kiéu hinh rit da dang, mot s6 loai c6 hinh thai gan giéng nhau. Vi vay, viéc
giam dinh thuong két hop giita phuong phap hinh thai hoc voéi phuong phép
sinh hoc phan tir. Phuong phap giam dinh nay d duoc nhiéu nha khoa hoc sir
dung dé giam dinh cac loai ndm thudc chi Russula (Adaméik et al., 2016;

Melera et al., 2017; Park et al., 2013; Wang et al., 2009).
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Russula griseocarnosa QN29
Russula griseocarnosa QN22
Russula griseocarnosa QN11

Russula griseocarnosa QN20
100

Russula griseocarnosa QN19
Russula griseocarnosa QN8
Russula griseocarnosa QN7

Russula griseocarnosa QN50

Russula griseocarnosa F51713

Russula decolorans FH12196

ussula integra FH12172

o3 Russula laeta R70

—Russula amara FH12213
Russula decipiens SAV:F-3241

7 Russula basifurcatasrc552

Russula basifurcata src553
TRussu/a aurantioflammans r3245
L _Russula brevipileocystidiata BJTC FAN455
Ifussula azurea 3515
e Russula lilacea BPL645

Russula sp. Nam x6p do

|Russula laricina 11121S75

A |Russula nauseosa FH12173
Russula acrifoliaRDL 18-026
] I—Russu/a adusta 5226

0.01

Hinh 3.9: Cay pha hé v&i cac loai nam Russula dya trén doan gen ITS

Trinh ty doan gen ITS cua cac mau nam cheo va ndm xép do duoc so sanh
voi céc trinh tu tham chiéu cta cac loai Russula amara, R. aurantioflammans,
R. azurea, R. basifurcata, R. brevipileocystidiata, R. decipiens, R. decolorans,
R. integra, R. laeta, R. laricina, R. lilacea, R. nauseosa da dugc tai Ve tlr co 8o
dir liéu ngan hang gen (NCBI GenBank). Ciy pha hé duoc xiy dung bang
phan mém MEGA 7 (Hinh 3.9).

Doan gen ITS cua 8 mau nam cheo (R. griseocarnosa) dugc so sanh voi cac

trinh tu tham chiéu tir ngan hang gen va mau ndm xop do (Russula sp.) da cho
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thiy cdc miu nam cheo va ndm xdp do thudc hai loai khac nhau (Hinh 3.9).
Két qua nay da mot lan nita xac nhan chinh x4c sy khac biét cta hai loai vé
trinh tw gen. Nhan dinh cta nguoi dan tai Quang Ninh cho riang “chung 1a mot
loai nAm, khi ching moc quanh gbc cay cheo thi khéng c6 ddc, an duge nhung
khi chung moc quanh gbc cay dé thi c6 doc” 1a chwa chinh xac. Nam R.
griseocarnosa duge xem 13 loai ndm an phd bién ¢ mién Nam Trung Qudc,
duoc thu hai trong ty nhién dé 1am thuc pham va lam thube véi gia tri kinh ké
cao (Yu et al., 2020), dugc danh gid 1a mdét loai thuc phém bo sung suc khoe
cho phu nit sau sinh, c6 gia 1én téi 2.000 nhan dan té/kg ndm kho ¢ Quang

Pong, Trung Qudc (Liu et al., 2024).
3.1.5. Két qua phaén tich dpc tinh ciia ndm xép do

Pé xac dinh doc tinh ciia nam xp do, luan an da xac dinh lidu chét trung
binh (LD50) qua dudng tiéu hoa ddi voi chudt nhét trang ciia nam x6p do. Két

qua duoc tong hop trong bang 3.5.

Bang 3.5: LDsy d6i voi chudt nhit tring ctia ndm x6p do

Chi s6 ddc tinh Khoi lwong nam (g/kg thé trong)
LD50 qua duong tiéu hoa ddi véi 4,968
nam kho
LD50 qua dudng tiéu hoa di voi 43,823
nam tuoi

Két qua ¢ bang 3.5 cho thidy LDsy qua dudng tiéu hoa ddi v6i chudt nhat
trang ctia nam x6p do (Russula sp.) 1a 4,968g/kg thé trong ddi v6i mau nam
kho va 43,823g/kg thé trong dbi v&i mau nam tuoi. Két qua nay cho thiy nam
x6p d6 co doc tinh khong cao, twong tu nhu két qua danh gia doc ctia nam xbp

giy non (R. emetica) thong qua liéu chét trung binh (LD50) véi 4,912g/kg thé
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trong v&i nam kho va 42,126g/kg thé trong v6i ndm tuoi (Hoang Anh Tuén &
Hoang Déc Thing, 2021).

Nam x6p d6 (Russula sp.) thudng moc vao cudi mua xuan, dau mua heé va
it phd bién hon rat nhiéu so voi ndm cheo (R. griseocarnosa). Tuy nhién, hai
loai ndm nay lai c6 ddc diém hinh thai gan gidng nhau, ching cting moc trong
mot thoi diém, trong mot s6 khu vuc. Vi vay, khi nguoi dan vao rung thu hai
nam cheo (R. griseocarnosa) lam thuc phém 6 thé bi nham 14n véi ndm xép
d6 (Russula sp.). Nguoi dan sdng gan rimg thuong dya vao kinh nghiém dé thu
hai cac loai ndm an tir ty nhién nhung nhiing ngudi thiéu kinh nghiém van bi
nham 1an. Mdi nim & nuéc ta déu cé vai truong hop bi ngd doc do an nham
nam doc hai tir rimg, lan gan day nhat vao thang 6 nim 2023, & Lang Son da
c6 mot bénh nhan nam 37 tudi nhap vién vai cac triéu chiing dau bung quanh
ron, non, tiéu chdy sau khi an mot loai nadm mau dai (VTV, 2023). bPé ngan
chin cac sy cb dang tiéc do an phai nam doc, nguoi thu hai nim can biét cach
phan bi¢t cac loai nam an véi ndm doc. Ngoai ra, sau khi séy kho, viéc phan
biét s& kho khin hon nén nhimg ngudi ché bién va sir dung ndm kho can can

trong va mua tir nhitng nha cung cap co6 uy tin.

3.2. Thanh phan dinh duéng va thi truong cia nam cheo (Russula

griseocarnosa) tai Quang Ninh va vung lan can

Cac cong dong ngudi ban dia di st dung mot s loai nAm moc tu nhién
trong rimg 1am thuc pham va lam thudc tir 1au doi (Khastini et al., 2022). Mot
s6 loai ndm an hoang da da dugc sir dung rong rai, la thuc phém giau dinh
dudng véi ham luong calo thap, thom va ngon. Nhiéu béo cdo cho thay nim
rat giau dinh dudng, chtra nhiéu protein, cic nguyén to khoang vi luong,
vitamin, chit xo va ham luong chit béo thdp mang lai loi ich tét cho co thé.
Ngoai muc dich dinh dudng, nAm dai con 13 duoc pham dinh dudng véi cac
hop chat ¢6 hoat tinh sinh hoc nhu chit chuyén hoa thir cip c¢6 chuc ning

chdng oxy hoa va khang khuan (Hussain et al., 2023; Kumar, 2023).
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O Viét Nam, loai ndm cheo c6 tén khoa hoc 13 R. griseocarnosa, du dugc
thu hai st dung lam thuc phém dugc cho 1a ngon, bo dudng va dac biét tdt cho
phu nit c6 thai va dugc budn ban trong nhitng nim qua nhung van chua co6
nghién ctru vé thanh phan dinh dudng cta chung. Vi vy, nghién ctru nay phan
tich thanh phan dinh dudng va khoang chét cta cac mau nim R. griseocarnosa
thu tai 10 dia diém khéc nhau. Trong d9, tai tinh Quang Ninh (8 dia diém), Bac
Giang va Cao Bang mdi tinh 1 dia diém (Bang 3.1).

3.2.1. Thanh phén dinh dwéng cia ndm cheo (Russula griseocarnosa)

Két qua phan tich cho thdy 10 miu ndm R. griseocarnosa ciia nghién ctru
nay co6 chira 57,4-68,4% carbohydrate, 18,3-29,0% protein, 8,7-13,7% chat xo,
0,8-2,1% chét béo va 0,9-1,1% tro (Bang 3.6). Trong d6, cac mau nam thu
Quang Ninh c6 ham lugng protein cao hon (23,2-29,0%) so voi miu nam thu
tai Bic Giang va Cao Bang (18,3-20,2%). Ngoai ra, cac mau nam tai Bac
Giang c6 ham lugng chét béo (2,1%) va carbohydrate (68,4%) cao nhat.

Pay la nghién ctu dau tién vé thanh phan dinh dudng cua loai nim an
hoang da R. griseocarnosa thu tai Viét Nam. O Trung Qudc, loai ndy di duoc
bao céo 1a ndm giau chat dinh dudng (Chen et al., 2010; Yuan et al., 2017,
Zhang et al., 2019); v61 ham lugng protein (19,1-32,3%) va carbohydrate
(48,1-63,0%) (Chen et al., 2010) tuong tu nhu ham luong thu dugce trong cac
mau cua nghién ctu ndy. Ngoai ra, ham luong protein, chit xo va
carbohydrate trong R. griseocarnosa vugt troi so hodc tuong duong voi céac
loai ndm an dugc trong chi nhu R. lepida, R. alatoreticula, R. brevipes, R.

cyanoxantha va R. virescens & Tay Bengal (Khatua et al., 2021).

Ham luong chat béo va chat xo trong cdc mau & nghién ciu nay thap,
tuong ty nhu cac miu ciia Trung Qudc di duoc phan tich (Chen ef al., 2010).
Trong d6, ham luong tro cta R. griseocarnosa & Viét Nam thap hon so véi

mau thu & Trung Quéc (6,6-7,8%).
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3.2.2. Thanh phén khodng chit ciia ndm cheo (Russula griseocarnosa)

Ham lugng khoang chat trong R. griseocarnosa theo thir ty: K > P > Ca >
Mg > Fe > Na > Zn > Cu > Mn (Bang 3.7). C6 sy khéc biét c6 y nghia vé mat
thng ké (Fpr < 0,05) giita cac mAu thu thap ¢ cac dia diém c6 vi tri lay mau
va kiéu rimg khac nhau. Cu thé miu QN50 (VO Ngai, Binh Liéu) c6 ham
lugng Ca cao nhat, mau QN11 (Thanh Son, Ba Ch&) c6 ham lugng Mg cao
nhat. QN8 (Ha Lau, Tién Yén) c6 ham luong Zn cao nhit. Mdu BG1 (Nghia
Phuong, Luc Nam, Bic Giang) c6 ham luong P cao nhat (Bang 3.7).

Ham luong (mg/kg) trong 10 mau R. griseocarnosa cia nghién ctru dao
dong K (19.835,8-24.965,9), P (2.631,3-3.335,1), Ca (573,5-1530,1), Mg
(350,4-636,0), Fe (143,2-836,5), Zn (60,1-92,7) va Cu (31,0-41,7). Két qua
nghién ciru ndy gan giéng véi két qua phan tich mau ¢ Trung Québc, lan luot 1a
19.800, 3.420, 850, 570, 500, 88 va 48 mg/kg (Chen et al., 2010). Tuy nhién,
ham luong Na va Mn thip hon so vdi bao cido & Trung Qudc (Chen et al.,

2010) va & mot s6 loai Russula in duoc & Togo (Nadjombé et al., 2022).

So sanh ham lugng cac nguyén to khoang ctia R. griseocarnosa véi cac
loai ndm n khac thudc chi Russula ¢ mau sic mii nam tir hong dén do nhu R.
lepida, R. virescens va R. xerampelina cho thdy phan 16n c6 su twong dong vé
ham luong cua cac chat khoang. Chi ¢ ham lugng ctia Ca va Fe 1a ¢6 su khac
biét 13 rét, R. griseocarnosa cb ham lugng Ca cao gap hon 8 1an va Fe cao gip
2-2,5 lan céac loai ndm con lai. Pic tinh ham luong K cao va ham lugng Na

thap, mang lai loi ich strc khoe tiém ning cho nhitng ngudi bi ting huyét ap.

Mot nghién ciru khac khi xac dinh ham luong chét khoang thiét yéu trong
20 mAu nam thudc chi Lactarius dugc thu thap tir nhiéu dia diém khac nhau &
mién nam T4y Ban Nha va mién bac Maroc ciing cho thay K 1a nguyén t6 da
luong duge tim thay c6 ham lugng cao nhat, trong khi d6, P va Mn 1a nguyén

t6 c6 ham luong thip nhét trong tat ca cac loai nam duogc nghién ctru. Nghién
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ctru d6 ciing cho thay sy tich iy cac nguyén td co su khac biét theo vi tri dia

1y va loai (Lopez et al., 2022).

Két qua nghién ctru ndy cho thiy R. griseocarnosa & Viét Nam 1a loai it chat
béo, gidu protein, carbohydrate va khoang chat thiét yéu bo sung dinh dudng
rat tot cho nguoi st dung ching lam thuc pham. Thanh phan dinh dudng cua
loai phan tich trong nghién ctru ndy tuong ty nhu cing loai & Trung Quédc.
Trung Qudc coi day 1a thuc pham bd dudng rat tot cho stc khoe (Chen et al.,
2010; Yuan et al., 2017). Pay ciling chinh 14 1y do cac thuong 141 thu mua véi

sO luong 16n R. griseocarnosa & Viét Nam dé€ ban sang Trung Qudc.

Ngoai ham lugng chat dinh dudng va cac khoang chat da dugc phan tich
trong nghién ctru nay, mgt s6 loai ndm an thudc chi Russula con chira mot s6

hop chat hiru co khac tét cho stc khoe cho con ngudi.

Mot s6 nghién ctru cho thiy viéc sir dung nAm #n hoang da c6 kha ning
chéng oxy hoa gitip ting cuong kha ning loai bo cac gdc hydroxyl va gbc tu
do 2,2-diphenyl-1-picrylhydrazyl (Chen et al., 2010; Yuan et al., 2017). Mot
s6 loai nAm c6 chira cac chit hiru ich nhu ergosterol, flavonoid, B-carotene,
phenolics va quercetin (Chen ef al., 2010; Grangeia ef al., 2011; Ouzouni et
al., 2009). Quercetin c¢6 dic tinh chong oxy héa va chéng viém va la thanh
phan héa hoc chinh trong R. griseocarnosa v6i ndng d6 khoang 95,8 mg/kg
(Chen et al., 2010). R. griseocarnosa la loai nim an cé tac dung bd mau, da
duoc xac nhan qua cac thi nghiém thuc nghiém va c6 y nghia 16n dé bo sung
vao ché d6 an udng ting cudng mau. Polysaccharides tir R. griseocarnosa thé
hién cac dac tinh chdng oxy hoa, khang khuan, diéu hoa mién dich va chong
ung thu (Liu ef al., 2024). Ngoai ra, ndm an duoc con 1a ngudn cung cip axit
amin thiét yéu can thiét trong ché d6 an udng cua con ngudi (Ming et al.,

2014).
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Bang 3.6: Thanh phan dinh dudng ctia nAm Russula tinh theo trong luong khé (%)

Loai Ki hiéu Protein Chit béo Tro Chit xo Carbohydrate Ngudn tham khio
R. griseocarnosa BG1 18,3+0,172 2,05+0,03°¢ 1,01£0,01%* 10,2+0,18%°  68,4+0,31¢ Nghién ctru nay

R. griseocarnosa CB2 20,2+0,20% 1,45+0,02° 1,03+£0,01°*  10,9+0,16%*¢  66,5+0,33¢ Nghién ctru nay

R. griseocarnosa QN7 29,040,254 1,36+0,01° 1,06+0,02°>  8,7+0,10? 59,940,152 Nghién ctru nay

R. griseocarnosa QNS 24,5+0,21°¢ 1,47+0,02>  0,98+0,01*® 11,4+0,13%¢  61,6+0,26% Nghién ctru nay

R. griseocarnosa QNI11 23,3+0,19"¢ 1,63+0,03° 1,00£0,012°  12,3+0,11%¢  61,8+0,19%¢ Nghién ctru nay

R. griseocarnosa QNI19 23,3+0,16° 1,48+0,01° 1,00+£0,03%>  10,4+0,10%  63,9+0,22d Nghién ctru nay

R. griseocarnosa QN20 26,5+0,24°4 1,38+0,01° 1,00£0,01%° 10,040,092 61,1+0,30%¢ Nghién ctru nay

R. griseocarnosa QN22 25,2+0,21¢ 0,80+0,012 0,89+0,02¢  13,4+0,17% 61,1+0,142b¢ Nghién ctru nay

R. griseocarnosa QN29 23,3+0,22°¢ 1,68+0,03°  0,96+0,01% 11,940,124  62,1+0,292b¢ Nghién ctru nay

R. griseocarnosa QN50 26,6+0,23°% 1,36+0,02°  0,97+0,02% 13,7+0,15¢ 57,4+0,27° Nghién ctru ndy
Trung binh 24,01 1,46 0,99 11,29 62,38

Fpr < 0,001 < 0,001 0,06 < 0,001 0,005

R. alatoreticula 31,6 3,5 16,4 NA 63,6 (Khatua et al., 2021)
R. alboareolata 21,2 9,5 17,6 10,1 41,6 (Sanmee et al., 2003)
R. brevipes 30,2 5,1 9,1 46,3 66,5 (Shahid et al., 2020)
R. lepida 18,3 5,6 7,6 8,4 60,1 (Sanmee et al., 2003)
R. lepida 12,1 0,3 0,2 1,2 34,2 (Sharma & Gautam, 2015)
R. nigricans 22,6 4.8 6,7 9,6 56,3 (Sanmee et al., 2003)
R. nobilis 25,5 2,8 2,1 44,1 82,5 (Shahid et al., 2020)
R. griseocarnosa 32,3 7,2 7,8 8,85 48,1 (Chen et al., 2010)

R. virescens 20,0 4,3 11,3 9,7 54,7 (Sanmee et al., 2003)

Dit liéu trung binh + Sd, n = 4. Cac gia trj trong cliing cot vdi cac ky tu gidng nhau khong c6 sai khac thong ké v6i P = 0,05 khi so sanh bang tiéu

chuan Duncan.
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Bang 3.7: Thanh phan khoang chit ciia nAm Russula tinh theo trong luong kho (mg/kg)

Kihigu miu Ca Cu Fe K Mg Mn Na P Zn Tham khao
BGl1 889,2420.51°  39,4+0,95> 400,2+10,65° 19835,8+51,60°  364,0+6,61° 11,540,21°  357,8+7,13%¢  3335,1+18,57¢  72,3+£3,15° NC nay
CB2 811,1£16,99°  35,3+1,02% 310,2+11,03% 19944,4+52,58*  360,1+6,32° 11,1+0,18°  368,3+6,55%¢ 2934,4415,63%  70,3+3,06° NC nay
QN7 874,5421,11°  41,7+1,24°  465,6+11,18° 24965,9+68,14°  447,4+8,15®  13,840,22° 533,1+8,91"  3093,0£17,19%¢  76,4+2,89° NC nay
QNS 573,5+13,68*  41,1+1,17°  566,0+13,46% 24243,7+62,33>  489,4+9,07°  12,0+0,17° 299,3+5,88%  3057,4+£15,92°¢  92,7+4,12¢ NC nay
QNI11 613,2420,01*  37,940,99% 440,4+12,17° 24765,6+60,88°  636,0+11,28¢  12,6+0,19> 342,6+6,46* 3085,9+£16,71°¢  77,8£3,27° NC nay
QN19 685,5+18,87*  38,9+1,22% 453,4+11,28° 24661,5£69,08°  552,1+12,03°¢  12,6+0,20° 345,5+7,33%¢ 3124,5+13,68>¢  75,2+2,87° NC nay
QN20 691,0+20,12*  32,8+1,31*  143,2+8,88%  23409,0+£50,79> 350,4+7,13*  6,91+0,13* 405,9+8,05¢  2631,3+15,43° 68,942,45> NC nay
QN22 1010,0430,03°  34,2+1,40® 402,0+£9,75¢  23485,5+71,45*  409,5+6,98%°  17,6+0,14¢ 322,8+7,12®>  3249,0+20,01%  60,1+2,61* NC nay
QN29 621,1£14,77*°  35,9+1,08% 836,5+15,64° 24646,6+66,43°  451,9+837®  11,240,10° 462,0+7,18°  3296,3£18,66°  69,9+3,05>° NC nay
QN50 1530,1+51,16¢  31,0+0,86*  298,8+10,31° 21333,9+57,28%°  369,446,68? 10,6+0,16°  384,1+8,24°  2837,2+14,47%®  62,5+2,77® NC nay
Trung binh  830,3 36,8 431,6 23129,2 443,0 12,0 382,1 3064,4 72,6
Fpr < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 0,003 < 0,001
R. 850 48,0 500 19.800 570 23,0 1.340 3.420 88 (Chen et
griseocarnosa al.,2010)
R. lepida 100 52,8 228 35.300 700 24,2 NA 4.100 108 (Sanmee et
al., 2003)
R. virescens 100 41,3 283 27.600 800 18,4 NA 5.100 131 (Sanmee et
al., 2003)
R. 100 48,0 193 28.900 600 17,4 NA 3.300 94 (Sanmee et
xerampelina al., 2003)

MAu ndm trong nghién ctru nay 1a loai Russula griseocarnosa. Dit liéu trung binh + Sd, n = 4. Cac gia tri trong cing ¢t voi cac ky tu gidng nhau

khong c6 sai khac thong ké voi P = 0,05 khi so sanh bang tiéu chuan Duncan.
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Két qua phan tich cho thay R. griseocarnosa & Trung Qubc chira 40 axit
amin. Do d6 can tién hanh nghién ctru su hon vé dic diém cua cac hop chit
hitu co tir R. griseocarnosa htra hen s€ phat trién céac tac nhan tri liéu va duoc
pham dinh dudng méi, bao gdm ca cac loai nam an thudc chi Russula da duoc
ghi nhan & Viét Nam nhu R. albidula, R. cysidiosa, R. paludosa, R. rosea, R.
variata, R. vinosa va R. virescens (Nguyén Phuong Pai Nguyén, 2017; Tran
Thi Pht & Trinh Tam Kiét, 2019; Trinh Tam Kiét, 2012).

Mot s6 nghién ctru cho thiy viée str dung ndm an hoang da c6 kha ning
chéng oxy hoa gitip ting cuong kha ning loai bo cac gdc hydroxyl va goc tu
do 2,2-diphenyl-1-picrylhydrazyl (Chen et al., 2010; Yuan et al., 2017). Mot
s6 loai ndm c6 chira cac chét hitu ich nhu ergosterol, flavonoid, B-carotene,
phenolics va quercetin (Chen et al., 2010; Grangeia et al., 2011; Ouzouni et
al., 2009). Quercetin c6 dic tinh chdng oxy héa va chéng viém va l1a thanh
phan héa hoc chinh trong R. griseocarnosa v6i nong d6 khoang 95,8 mg/kg
(Chen et al., 2010). R. griseocarnosa la loai ndm an co tac dung b6 mau, da
dugc xac nhan qua cac thi nghiém thyc nghiém va cé ¥ nghia 16n dé b sung
vao ché do an udng ting cudng mau. Polysaccharides tir R. griseocarnosa thé
hién cac dac tinh chéng oxy hoa, khang khuan, diéu hoa mién dich va chéng
ung thu (Liu et al., 2024). Ngoai ra, ndm an duoc con 1a ngudn cung cip axit
amin thiét yéu can thiét trong ché d6 an udng ctia con ngudi (Ming ef al.,
2014), phan tich cho thiy R. griseocarnosa & Trung Qubc chira 40 axit amin.
Do d6 can tién hanh nghién ctru sau hon vé dic diém cia cac hop chat hitu co
to R. griseocarnosa hura hen s€ phat trién céc tac nhan tri liéu va duoc phrflm
dinh dudng méi, bao gdm ca cic loai nAm an thudc chi Russula di dugc ghi
nhan ¢ Vi¢t Nam nhu R. albidula, R. cysidiosa, R. paludosa, R. rosea, R.
variata, R. vinosa va R. virescens (Nguyén Phuong Pai Nguyén, 2017; Tran

Thi Pht & Trinh Tam Kiét, 2019; Trinh Tam Kiét, 2012).
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Nhitng phat hién ctia nghién ctru ndy c6 thé 1a co sd khoa hoc dé khang dinh
gia tri dinh dudng va ning cao gia tri thwong mai san pham nay théng qua viéc
phat trién c4c nhan hiéu san phém duoc kiém dinh chét luong cho R.
griseocarnosa cua Viét Nam.

Diéu nay sé& gitip phat trién hang hoéa va huéng dén dang ky nhan hiéu hang
hoa dic san dé tang gia tri. Qua d6 gitip ting thu nhap va phat trién kinh té xa
hoi cho ngudi dan mién nai séng dwa vao rimg. Dong thoi, viée khai thac 6 at
thiéu sy quan 1y s& de doa dén su da dang trong hé sinh thai rimg. Do d6 chinh
quyén, cac nha quan 1y va nguoi dan phai cing nhau quan tdm bao vé va phat

trién nham khai thac dugc bén virng nguoén gen nam an quy nay.

3.2.3. Thi trwong nim cheo (Russula griseocarnosa) tai Quding Ninh va

vang lan cin

Nghién ciru nay tap trung danh gia tinh hinh thu hai va buén ban nam cheo
(R. griseocarnosa) vi né duge ngudi thu hai nim an trong rimg rat quan tim
khi dén mua ndm moc dé di thu hai lam thuc pham va budn ban voi gia tri cao.
Véi nhiéu loi ich tir loai nAm ndy mang lai, trong thoi gian gan ddy cac co
quan nha nuéc lién quan dén viéc cai thién sinh ké cta ngudi dan cac dan toc
vung nui phia Bic Viét Nam da quan tim dén tiém ning ctia nguon tai nguyén
nam an tr ring (ngudn 1am san ngoai gd) thanh san pham dic san cua dia

phuong.

Tuy nhién, cho dén nay co rat it co s dir liéu dé dua ra quyét dinh va xay
dung céc chinh sach lién quan dén phat trién loai ndm an hoang di nay dé dap
tmg dugc muc tiéu kinh té, xd hoi va quan ly rimg bén ving. Thanh phan
ngudi duge khao sat va sd lwong nguoi tham gia khao sat tinh hinh thu hai, st
dung va thi truong nam cheo tai Quang Ninh va cac tinh 1an can dugc téng hop

trong bang 3.8.
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Bang 3.8: Thanh phan va sb luong nguoi tham gia khao sat tinh hinh thu hai,

st dung va thi truong nam cheo tai Quang Ninh va céc tinh 1an can

Ghi chu

21 xa thude 6 huyén: 4 nguoi tra
161 phong van/xa tai Quang Ninh
va Cao Bang, 8 ngudi 0 Bic
Giang. Dan tdc Dao (12), Lo Lo
(8), Muong (10), Nung (16),
Moéng (8), San Chi (9), San Diu
(Kiét), Tay (18)

18 nguoi ¢ 12 xa (11 Tay, 7
Nung) va 33 nguoi ¢ 8 thi tran
(12 Hoa, 10 Kinh, 6 Tay, 5
Nung) thuoc 6 huyén va 3 cua
khau (Ta Lung, Tan Thanh va
Mong Cai)

Thanh Nguwoi tham gia kKhao sat
phan "0 Wi Che Nha  Nguoi
dan dia  hang quanly
phuong

Thu 70 18

hai

nam

Buon 30 21

ban

Can 20

bo

quan

ly

5 huyén, 3 thanh phé thudc tinh,
10 phuong va 2 thi tran thudc
tinh Bic Giang, Cao Bang, Lang
Son va Quang Ninh, mdi dia
phuong c6 1 nguoi tra 101 phdng

van




80

Véi nhiéu loi ich mang lai tur loai nim cheo (R. griseocarnosa), trong thoi
gian gan day cac co quan quan Iy nha nude lién quan dén viée cai thién sinh ké
cua nguoi dan, dac biét la déng bao cac dan tdc vung nui phia Bic Viét Nam
d3 quan tAm dén tiém ning ctia cac ngudn tai nguyén nam in thu hai tir ring
(ngudn 1am san ngoai gd), chiing co thé phat trién thanh san pham dic san cla
dia phuong. Tuy nhién, cho dén nay c6 rét it co so dit liéu dé dua ra quyét dinh
va xdy dung cac chinh sach lién quan dén viéc phat trién loai ndm cheo (R.
griseocarnosa), mot 1oai ndm an hoang da dé dap tmg duoc muc tiéu kinh té,
x4 hoi va quan 1y rimg bén viing cho cac dia phuong.
3.2.3.1. Tinh hinh thu hdi nam cheo (Russula griseocarnosa) tai Quang Ninh
va mot sé tinh lan cdn

Két qua ghi nhan tir nhitng nguoi dan dia phuong da tra 16i cac cdu hoi
khao sét lién quan dén viéc khai thac va thi trudng nam cheo R. griseocarnosa
tai tinh Quang Ninh va mét sd tinh 1an can duogc tong hop trong bang 3.9.

Bang 3.9: Két qua khao sat viéc khai thac va thi truong nam cheo (Russula

griseocarnosa) tai Quang Ninh va vung lan can

Cac cau héi thu thap Két qua

S 1an thu hai chinh? v Thoi gian thu hai tot nhat 4:00-6:00
v' Moc 2 dot nam: thang 4-6 va thang 8-10
v S6 dot thu hai: 6-8 dot/nam; 3-5 ngay/dot

Gi61 tinh cua nguoi v' Ngudi thu hai: Hau hét 1a phu nit (> 85%)

thu hai va budn ban? v Nguoi budn ban: Ty 1é¢ nam/nit nhu nhau

Thu nhap cia mobi v Thu nhap 250.000-750.000 dong/ngay vao mua
nguoi? thu hai nam

v Trong mua thu hai, thu nhap tir ban nim co thé
dap trng 6-18% chi phi trong gia dinh
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Cac cau héi thu thap

Két qua

v' St dung 15-20% sb6 nam hai duoc dé in, phan

con lai dé ban cho thuong lai

Nhitng nguoi ban nim
tuoi?

Mot s nguoi dan thu hai ban nam tuoi & cho
dia phuong

Tiéu thuong & cho dia phuong, thuong 1ai va
cht nha hang thu mua nam tuoi dé sy kho

Nguoi budén ban nam
kho?

Tiéu thuong & cho, thuong 1ai va chii nha hang

Thuong 14i ¢ cac ctra khau giap Trung Qudc

Céac dan toc tham gia
thu hai va budn ban?

Nguoi thu hai: Dao, L6 L6, Muong, Nung,
Mong, San Chi, San Diu va Tay

Nguoi buén ban: Hoa, Kinh, Nung va Tay

Nguot c¢6 kinh nghiém
thu hai ndm in hoang
da va cach truyén lai
cho thé hé sau?

Nguoi thu hai sir dung kinh nghiém dé nhan
biét ndm cheo an dugc va phan biét voi nam
doc co hinh thai gan giébng nim cheo

Ho truyén lai kinh nghiém thu hai nam cho con
chau trong nha va nguoi trong cung cong dong
sinh séng

Trong téng s6 hon 20 toc nguoi dang sinh séng & ving Pong Bic Viét

Nam, nhitng dac di€ém cua di€u kién tu nhién chu yéu la riung nti c6 d§ doc

cao tao khoang cach da c6 anh huéng quan trong dén sinh ké cua cac toc nguoi

cu tru trong vung. Ho dua vao vi¢c khai thac ngudn luc ty nhién (tir song, suoi

va dac biét 1a tur rung) dé cung cép luong thuec, thudc chita bénh... cta céc toc

ngudi nhu Tay, Nung, Dao va Mong (Nguyén Cong Thao, 2016). Két qua

thong ké ctia nghién ctru nay nhitng ngudi thu hai nAm thudc 8 thanh phan dan

toc la Dao, L6 L6, Muong, Nung, Mong, San Chi, San Diu va Tay (Bang 3.9).

S6 lugng ngudi thu hai nAm hau hét 13 phu nit (75 ngudi, >85%) véi do
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tudi trung binh 1a 41,5 tudi (26,2-61,5 tudi). Chi 15% (13) nguoi thu hai nam
12 nam gidi va c6 tudi trung binh 16n hon nir, trung binh 61,4 tudi, trong
khoang 55,1-66,3 tudi (Hinh 3.10). Khong c6 tré em thu hai ndm. Ho st dung
kién thtrc ban dia dé xac dinh cac loai nAm an duoc va kién thuc nay duoc
truyén lai cho con chau ctia ho va déi khi cho ca cong dong.
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Hinh 3.10: S6 nguoi thu hai, buén ban ndm cheo theo tudi va gidi tinh

Trong do: a. nguoi thu hai nam; b. ngudi budn ban nam
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Qua thé R. griseocarnosa dugc hai bang tay va dung trong 1o tre hoic
nhua. Két qua cua nghién ctru ndy ciing gan gidng véi két qua cua Tibuhwa
(2013) khi nghién ctru vé viéc st dung ndm an hoang di & cac ving nong thon
Tanzania cho thdy chudi thi trudng ndm an hoang di ¢ d6 cha yéu do phu nir
thuc hién (76,25%) va phu nir co kién thirc siu rong vé phan loai ndm an ty

nhién, sinh hoc va sinh thai va do d6 1a nguoi truyén dat kién thirc chinh.

Viéc tiép thu kién thirc vé ndm an hoang di thuong bt dau tir khi con nho
va dua trén truyén thong gia dinh truyén dat lai. Ireson (1996) ghi nhan phy ni

néng thon thudc dan toc Khmu va Hmong ¢ Lao thudng thu hai nim.

Ngoai ra, nghién ctru tai tinh Van Nam, Trung Qudc cho thay nhimg nguoi
& do tudi 45-65 co nhiéu kinh nghiém thu hai ndm an tir tu nhién hon céc
nhom tudi khac (Ran ef al., 2022). Nhu vdy, c6 thé thiy 1a co sy twong dong
hoac su khac biét dang ké gilra cac nén vin héa khac nhau vé mirc do phu nir
nong thon tham gia vao cac hoat dong thu hai nim an ty nhién. Vi du vé két
qua trai ngugc véi nghién ctru ndy, cho thiy nam giéi thuong co kién thic thu
hai ndm tot hon phu nit trong nghién ctu ctia Ran va cong su (2022). Trong
nghién ctru khac, hon mot ntra (57%) sb nguoi buén nam 13 phuy nit trong khi &

Guatemala, phu nit chi ban ndm & cho dia phuong (Ponce ef al., 2019).

Mua thu hoach, ndm cheo thuong moc vao dau mua mua c6 hai mua thu
hai R. griseocarnosa mdi nam, tir thang 4 dén thang 6 va tir thang 8 dén thang
10. Theo kinh nghiém ngudi dan dia phuong thu hai, mdi mia nim ra qua tap
trung tir 6-8 vu, mdi vu kéo dai 3-5 ngay. Khong c6 nim dugc thu vao thang 7,
thang c6 lugng mua nhiéu nhat, dat trén 260mm, nhiét do cao nhat trong nam
dat 26-33°C (sé liéu tor Cuc Khi tuong Thuy van Viét Nam). San lugng thu
hoach R. griseocarnosa hang thang c6 phu thudc vao dic diém khi hau khu
vuc nghién ctru, mua dau dat san luong cao vao thang 5 (40-43 tan tuoi) khi
nhiét d§ khong khi & muc 21-28°C, lugng mua khoang 140mm va mua tha 2

dat san luong cao vao thang 9 (36-39 tan tuoi) khi nhiét do khong khi & mirc
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24-31°C va luong mua khoang 160mm. San luong R. griseocarnosa hang

thang va dac diém khi hau khu vue nghién ctiru duoc thé hién trong hinh 3.11.
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Trong do: a. Téng khéi luong nam tuoi thu hoach tai 4 tinh khao sat nam 2021; b.
Té)ng khéi luong nam tuoi thu hoach trén cung dia ban nam 2022; c¢. Nhiét do va
lwong mua trung binh ving Pong Bic Viét Nam (ngudn: vamha.gov.vi/nchmf-

new/show-city-weather, truy cap ngay 19 thang 8 nam 2023).
Két qua diéu tra cho thay, thoi gian thu hoach ndm thuong dién ra vao
lac sang som, vi theo kinh nghiém thi day 14 thoi gian ndm dang phat
trién, tin ndm chwa xde rong hét ¢& va ban dugc gid cao. Néu thu hai

mudn hon, tdn nam bi nit va gia tri thap.

Tu két qua nay can khuyén cdo nguoi dan khi di thu hai nam nén lya
chon nhitng nam dang sinh trudng & giai doan nam an ngon va c6 gia tri
cao, nén dé lai mot phan ré nam va cac thé qua bi nut vd nham duy tri

nguon giong nam ngoai tu nhién.

Kinh nghiém phén loai va bao quan nidm cta nguoi dan: Sau khi thu
hoach, nAm duoc chia thanh hai loai. NAm chit lugng thép hon, mil nAm
mo hoan toan hodc mii ndm bi v&, gy cudng (khoang 15-20%, Hinh
3.12¢) hodc dugc ngudi thu gom sir dung 1am thuc pham (Hinh 3.12¢;
khoang 15-20% s6 ndm twoi thu duoc) hoac ban ¢ cac cho dia phuong
trong ngay thu hai d6i voi nhiing gia dinh khong hai ndm dé st dung lam
thuc pham. Nam chét lugng cao hon c6 hinh trimg hoic qua thé chua no
(Hinh 3.12a) cha yéu dugc ban cho thuong lai dé siy kho. Mot thiéu sb
(18) nguoi thu gom ciing 1am khdé mot phan ndm twoi cta ho. Nam tuoi
duoc dan mong va xép thanh timg 16p trén ké ludi dong khung kim loai
1,6 x 1,0 x 2.5m (dai x rong x cao). Puogc sdy bang 5-6 bép st dung than
t6 ong. Qua trinh say kho khoang 20-24 gid, mot mé say duoc 6-10kg
nam kho. Khoang 6-7kg ndm twoi cho ra 1kg ndm kho. Nam kho (Hinh
3.12f) dugc bao quan trong ti nilon (Hinh 3.12d, g) hoac trong hdp nhya
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deé han ché anh hudng xau cua d§ am, nam va con trung.

S tién ban nim cheo ctia ho dong gop khoang 15-18% vao thu nhap
ciia gia dinh (twong duwong khoang 2-2.2 triéu dong/thang) trong céc

thang nAm moc nhiéu 14 thang 5 va thang 9 (Bang 3.9).

Hinh 3.12: Qua thé nam an Russula griseocarnosa.

Trong d6: a. Quan thé non; b. hai nim & rimg, hai nguoi phu nit ding 13 nguoi thu

hai nam ban dia; c. Qua thé gia; d. nam kho; d. ndm nau véi canh ga; f, g. nam kho
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& cho, dé trong r6 ban 1¢ (f) va trong tai kin (g).

Nhu vdy, viéc thu hoach ndm an ty nhién khéng chi cung cap cho nguoi
dan noéng thon ngudn thuc phim gidu dinh dudng tdt cho stc khoe, ma con
mang lai loi ich kinh té nhu 1a gitip tang thu nhap, tan dung thoi gian nhan rdi,
tao cong viéc cho nhitng hd nghéo it dat va von dé san xuat nong nghiép séng
gan ring. Viéc khai thac va sir dung tai nguyén ndm an tu nhién nay it co tac
hai dén tai nguyén rimg, do d6 chinh quyén cho phép cong dong 1an can khai
thac nham 1am giam mau thuin giita cong dong voi nhitng nguoi bao vé ring

vi ho s& duoc huong loi truc tiép khi rimg duoc bao vé va phat trién bén viing.
3.2.3.2. Thi truong ndam cheo ¢ Qudng Ninh va cdc tinh lan cdn

Nghién ctru vé thi truong ndm an tu nhién thudc chi Russula nham xac
dinh mirc d¢ cac hd gia dinh & ndong thon tham gia vao viéc thu hai; xac dinh
chudi gia tri va thi trudng hién tai va xac dinh cac chinh sach lién quan cua
chinh phu cta loai ndm nay sé& 1a co s dé thiic day nhiéu nghién ctru hon trong
linh vyc phat trién ngudn nam an ty nhién dong thoi danh thic cac co quan cé
trach nhiém thac day viéc sir dung cac ngudn tai nguyén co gia tri cao chua
duoc khai thac nay. Tir 6 c6 thé cung cdp thong tin dé xdy dung chinh sach
hd tro va c6 cac nghién ctru sdu hon vé phat trién néng thon bén viing & Viét

Nam.

Nhitng thuong 13i duoc phong van déu budn ban R. griseocarnosa it nhat 5
nim. Trong 51 ngudi, c6 29 phu nit voi do tudi trung binh 1a 44,2 (trong
khoang 31,1-50,1) va 22 nam gidi v6i do tudi trung binh 13 45,8 (trong khoang
42,3-60,2). Trong 18 ngudi vira thu hai va ca ban nam c6 11 ngudi Tay va 7
ngudi Nung sinh séng & cac lang dia phuong. 33 thuong 1ai con lai song & cac
thi trdn va thudc bdn dan toc Hoa (12), Kinh (10), Tay (6) va Nung (5). Nhu
vdy, sO ngudi tham gia budn ban nam an thudc 4 toc nguoi, trong dé chi co

nhitng nguoi thudc dan toc Tay va Nung vira tham gia thu hai va vira buon
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ban. Piéu nay c6 thé 1a do didc diém cu tri cia 2 nhom dan tdc nay tap trung

chu yéu & viung thip, cho phép ho duy tri nhiing sinh ké da dang hon, ngoai

canh tdc nuong ray ho con lam ruong bac thang, rudng nudc, va hoat dong

thuong mai phat trién hon so v&i nhitng ngudi cu tri & ving cao, biét 1ap nhu

toc ngudi Mong, Dao... (Bang 3.9). Dit liéu tong hop tir cac cudc phong van

dugc tom tat trong bang 3.10.

Bang 3.10: Thi trudng ndm Russula griseocarnosa & Quang Ninh va céc tinh

lan cén trong giai doan 2021-2022

. . z . Gia (1.000
Tinh San pham Str dung ddng/kg)
Cao Bang Tuoi Tai dia phuong, budn ban trong 180-220

tinh
Kho Trong nudc va xuat khau 1.250-1.750
Bic Giang Tuoi Tai dia phuong, budn ban trong 175-240
tinh
Kho Trong nudc va xuat khau 1.300-1.700
Lang Son Tuoi Tai dia phuong, buén ban trong 170-230
tinh
Kho Trong nudc va xuit khau 1.400-1.800
Quang Tuoi Tai dia phuong, buén ban trong 185-250
Ninh tinh va lién tinh
Kho Trong nudc va xuat khau 1.500-2.000

Két qua diéu tra cho théy hoat dong budn ban nam cheo tai Quang Ninh va

cac tinh 1an can thuong dugc ban theo trong lugng ¢ 2 dang 1a nam tuoi va
nam kho. Gia nam tuoi ghi nhan tir 117 phan hoi khoang 170.000-250.000
dong/kg (trung binh 200.000 dong/kg), con ndm kho cé gia khoang 1.250.000-
2.000.000 d6ng/kg, trung binh 1.500.000 dong/kg (Hinh 3.13).
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N4m non va ndm c¢6 mii mé vira (Hinh 3.12a) ¢6 gia tri cao hon 15-20% so
v6i ndm c6 mil dd mé hoan toan hodc mii nidm bj nit v& (Hinh 3.12¢). Ngoai
ra, R. griseocarnosa thu héai vao thang 5 va thang 10 hodc nhiing ngay khong

mua c6 gid cao hon so voi thu hai vao thang 6 - 9 hoac nhirng ngay mua.

O Quang Poéng, Trung Qudc, nim R. griseocarnosa & dang kho co gia 1én
dén 2.000 nhan dan té/kg (twong duong 6.850.000 dong/kg) (Liu ef al., 2024).
Theo théng ké, khoang 113 tin ndm R. griseocarnosa twoi mdi nim dugc thu

hoach & Cao Bang, Bic Giang, Lang Son va Quang Ninh.

Két qua ctia nghién ctru nay ciing tuong tu két qua khao sat dugc thyc hién
tai Sundargarh, Odisha. Trong giai doan 2021-2022, bang cac cudc phong van
ban ciu tric va thu thap thong tin vé cic loai nAm an hoang da c6 trong ring
cling ghi nhan ndm #n hoang da dong vai trd 13 ngudn sinh ké quan trong cho
cong doéng dia phuong va nhimg loai nAm nady duoc ban véi gia tir 10-20
rupee/kg tuoi dén 400 rupee/kg kho. Vi vdy, cac loai ndm an duoc hoang da
can duoc nghién ciru nhiéu hon. Can nghién ctru thém dé ndm an hoang da co
thé dugc thuong mai hoa. Ndm nay c6 thé dong vai trd quan trong trong viéc
nang cao kinh té xa hoi cua nguoi dan dia phuwong va 1a nguén thyc pham hitu

co cho nhiéu viing khi chung dugc thuong mai hoa (Manjula & Kumar, 2024).
3.2.3.3. Cdc chinh sdch doi véi ndm cheo (Russula griseocarnosa)

Két qua duoc ghi nhan tr cac ciu tra 101 bang van ban ciia cac can bod
quan 1y rung trong dot khao sat va cac Quyét dinh cta Chinh phu va tinh
Quang Ninh vé chinh sach lién quan dén ngudn 1am san ngoai g (LSNG) co

gi4 tri va phat trién nguon gen nam cheo dugc tom tat trong bang 3.11.

Trong nhitng ndm qua, chinh phu Viét Nam va chinh quyén céc tinh Bic
Giang, Cao Bang, Lang Son va Quang Ninh dd khuyén khich nguoi dan dia
phuong bao vé rimg dé khai thac bén vimg nguon LSNG, trong d6 c6 nam

cheo (Chinh phu, 2021; Quang Ninh, 2020).
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Bang 3.11: Cac thong tin lién quan dén chinh sach d6i voi ndm Russula

griseocarnosa 6 Viét Nam

Cau hoi

Két qua

Chinh sach phat
trién 14m san ngoai

g61 2

v Khuyén khich phat trién cac 1am san ngoai gb
gan vai bao vé rung.

v HJ trg tai chinh cho cac chuong trinh phat trién
sdn pham ngoai go phu hop.

v/ Pao tao k¥ thuat trong va khai thac bén viing
lam san ngoai go.

Chinh sach hd trg
khoanh nuo61 tu
nhién loai R
griseocarnosa

trong rimng'

v Xay dung cac khu ring cong déng nham bao vé
va thlc day tai sinh tu nhién.

v'Bao v€ nghiém ngat dién tich rimg cé su phan
bo cua R. griseocarnosa

v Pao tao vé ki thuét thu hai mét cach bén viing.
Trong do, yéu cau mdi lan thu hoach dé lai soi
nam gbc va khoang 10% qua thé nAm trong ring.

Chinh sach hd tro
cac nghién citru k¥
thuat nudi trong
cheo (R.

griseocarnosa)’

v Pé xuat cac dy an nghién ciru vé k¥ thuat nudi
trong

v/ Khuyén khich cac t6 chirc va ca nhan nghién
ctru khoa hoc tham gia nghién ctru vé k¥ thuat
canh tac

Chinh sach hd tro
ché  bién R

griseocarnosa*

v Nang cao kién thtrc dia phuong vé ché bién nim
v Xay dung cac du an nghién ctru vé k¥ thuat ché
bién

v Khuyén khich céc t6 chie nghién ctru khoa hoc
tham gia nghién ctru vé k¥ thuat ché bién

Chinh sach phat
trién nim cheo (R.
griseocarnosa)

thanh san pham

v'Pay nhanh viéc xac dinh chi din dia 1y cho R.
griseocarnosa

v' Xay dung thuong hiéu R. griseocarnosa chat
lugng cao
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Céu héi Két qua

dac san cua dia

phuong?

Chinh sach hd tro v'Nang cao chét luong nidm kho, dam béo tiéu

£ 2 chuin xuét khau
xuat khau?

v’ Xtc tién thuong mai nhiam ting gia tri xuat khau

' Quyét dinh sé 4618/QD-UBND ngay 15/12/2020 ctia UBND tinh Quang
Ninh vé viéc Phé duyét dé an khung bao ton ngudn gen tinh Quang Ninh giai
doan 2021-2025

2 Quyét dinh s6 1038/QD-UBND ngay 22/04/2022 ctia UBND tinh Quang
Ninh vé viéc Phé duyét dé an phat trién chudi cac san phiam nong san chu lyc

cép tinh giai doan 2022-2025, dinh hudng dén nam 2030.

Chinh quyén céc tinh Pong Bic Viét Nam da ban hanh cac chinh sach uu
dai nham ting cudng bao vé rimg va duy tri diéu kién rimg thuan loi cho ndm
phat trién, dong thoi khuyén khich cac bién phap thu hai bén viing (Quyét dinh
s6 4618/QD-UBND va Quyét dinh sé 1038). Mot sé can bd khuyén nong da
duoc dao tao dé hudng dan k¥ thuat cho viéc thu hai va ché bién ndm. Hién
nay, Tinh Quéang Ninh c¢6 ngudn nim R. griseocarnosa phan b6 rong va phong
pht nén chinh quyén tinh dang rat quan tam, tai trg mat s6 du an nghién ctru
nham tim dugc cac phuong an bao ton phat trién thanh cong loai nAm nay.

3.3. Pic diém sinh thai ciia nAm cheo (R. griseocarnosa) tai tinh Quéng Ninh

Két qua diéu tra cho thdy Nam cheo phan bd tap trung trong cac khu rimng
tu nhién c6 céac loai cdy ho D¢ va cay Cheo phan b tai céc huyén Binh Liéu,
Tién Yén, Ba Ché va Khu bao t6n thién nhién Dong Son-Ky Thuong.

Thoi diém xuat hién nidm cheo tap trung vao thang 4-5 va thang 8-9 hang
nam. Dién hinh nhu & Ha Lau, huyén Tién Yén da ghi nhan Nam cheo xuét

hién ca vao thang 11 hang nim nhung mat do thap.
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Luan an da nghién ctru ddc diém sinh thai cia nam cheo (R. griseocarnosa),
da thu thap cac dir liéu va mo ta cac dac diém vé: (1) dia hinh, dét dai: nAm cheo
phan b tir d6 cao 50-400m, & nhimg noi c6 d6 déc dudi 10°, tang déat tir mong
dén trung binh, dat thoat nudc, tang tham muc moéng, nhung ¢ 16p 14 phu trén bé
mit; (2) Cay chi: ndm cheo moc quanh gdc ciy cheo va cac loai cay ho dé; (3)
tﬁng tan: tﬁng tan thua, rat it thue bi, cay bui hodc cé dai. Cac két qua nghién ctru

cu thé gdm:
3.3.1. Diéu kién khi hdu ciia noi cé nim cheo (R. griseocarnosa) phéin bé

Tt cac ngudn dir liéu veé khi hau cia cac huyén thudc tinh Quang Ninh, dac

diém khi hau cua cac dia di€ém nghién ctru dugc tong hop nhu sau:

Tién Yén co6 nhi¢t dJ trung binh nam 22,4°C, mua dong ¢ réo cao kha lanh,
nhiéu ngay co suong mudi, nhiét d6 c6 khi duéi 4°C, luong mua 16n, trung
binh nam téi 2.427mm, mua phun nhiéu.

Ba Ch¢€ dac trung cua khi hau nhiét dé1 gi6 mua vung nli nén noéng am
mua nhiéu. Nhiét do khong khi trung binh tir 21-23°C, vé mua hé nhiét do
trung binh dao dong tir 26-28°C, nhiét dd cao nhét dat t6i 37,6°C vao thang 6.

Binh Liéu chiju anh huéng ctia cac hién tuong thoi tiét bat loi nhu bing gia,
suong mudi. Nhiét do khong khi trung binh tir 18-28°C, vé mua hé nhiét do
trung binh dao dong tur 32-34°C. Lugng mua 16n, tap trung tir thang 5-9, trung
binh nam 2.400-2.800mm.

Khu bao ton thién nhién Pong Son, Ky Thuong c6 nhiét do khong khi
trung binh tir 22-29°C, nhiét d6 cao nhat 38°C, nhiét d6 thap nhat 5°C. Luong
mua trung binh nam 2.016mm, tap trung tir thang 5 dén thang 10. Tuy nhién
d6 am khong khi cao, trung binh 82%.

Nhin chung diéu kién khi hau cta céac dia diém nghién ctru tuong ddi déng
nhat, hau hét dién tich rimg c6 ndm cheo moc tap trung trong hai dot, thang 4-

6 va thang 8-10. Pay la cac thoi diém co6 nhiét do, lwong mua va do 4m thich
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hop cho nim phat trién. Pic diém khi hau nay 13 dic trung khi hau nhiét d6i
gi6é mua cia ving Pong Bic Viét Nam (Nguyén Cong Thao, 2016).

Pay ciing chinh 1a diéu kién khi hau thich hop cho ndm sinh truéng va phat
trién nhu cac nghién ctru da ghi nhan tai Trung Qudc (Zhang et al., 2021) va
Théai Lan (Kaewgrajang et al., 2020). Trung tam Cong ngh¢ sinh hoc thuc vat
(2003) ciing cho rang cac loai nam thudc chi Russula ghi nhan & Viét Nam

thuong phat trién manh ¢ di¢u kién néng am.

Nghién ctru ciia Wen (2008) ciing cho thay diéu kién can thiét cho mot sd

nam Russla 13 nhiét 6 tir 25-27°C va 6 am khong khi cao tir 80-100%.
3.3.2. Kiéu rirng noi cé ndm cheo (R. griseocarnosa) phén bo

Két qua diéu tra cho thidy ndm cheo chi sinh truéng va phat trién & cac
trang thai rimg ty nhién véi do tan che cua ting cdy gb, cua tan rimg khoang
0,4-0,6. Tuy nhién, ciing c6 mot s6 1an ghi nhan thé qua nim cheo trong rimg
ram rap, voi do tan che trén 0,6 nhung mat do xudt hién rat it. Khong ghi nhan

nam cheo moc & rirng trong.

Hinh 3.14: Céc kiéu rimg c6 nim cheo (R. griseocarnosa) moc tap trung

Trong qua trinh diéu tra di ghi nhan duoc mot trudng hop cé biét tai xa Ha
Lau, huyén Tién Yén c6 xuat hién nidm cheo moc tu nhién gitta quan thé cay
Cheo (khoang 1.000m?) nhung hau nhu khong con nhiéu dic trung ctia rimg tur

nhién. Xung quanh 13 rimg tréng Keo tai twong, diéu kién moi truong biét 1ap



95

va kho hon rat nhiéu so vdi trong rung tu nhién. Tai diém nghién ctru nay ludn
ghi nhan sy xuat hién thé qua nam cheo mudn hon 1-2 ngay so vdi cac quan

thé nam cheo & trong rung tu nhién.

Tu két qua diéu tra cho théy nam cheo moc nhiéu & kiéu rung tu nhién co
do tan che 0,4-0,6 va nAm moc it hon néu do6 tan che 1én hon 0,6 va co su phan
bd cta cay Cheo va cay ho Dé. Két qua nay gidng voi nhan dinh ciia (Nguyén
Phuong Pai Nguyén, 2017) cho rang “da sd cac loai ndm thudc chi Russula
déu phan bd ¢ nhitng noi dat 4m, dudi tan rimg véi tham co thua, do tan che

cua tan rung khoang 0,6-0,7”.

Nam cheo ciing c6 thé xuat hién & nhitng kiéu rimg chuyén tiép, diéu nay
goi mo phuong thirc nudi trong nam thong qua viéc trong rimg bang cac gidng
cay co kha nang cong sinh véi nim cheo nhu Cheo, cay ho D¢ va bo sung
nguon gen nam cheo dé phat trién loai 1am san ngoai gd nay dudi tan riung.
Pay ciing chinh 1a mot trong cac ndi dung cua Quyét dinh 208/QD-TTg phé
duyét “Dé an phat trién gia tri da dung ctia hé sinh thai rimg dén nam 2030,

tam nhin dén nam 2050” ctia Thu tudng Chinh phi ban hanh ngay 29/02/2024.
3.3.3. Cdc lodi cdy wu thé noi cé ndm cheo (R. griseocarnosa) phin bé

Két qua diéu tra & cac dia di€m cho thay, trong cac khu ring c6 nam cheo
moc tap trung thuong ghi nhan c6 sy xuat hién cua mot so loai cay uu thé nhu

bang 3.12.

Bang 3.12: Céc loai cay uu thé trong rimg c6 ndm cheo moc tap trung

TT Pia diém Ciy wu thé Mat d6 cAy wu thé M4t d§ nam

1 Tién Yén Cheo 80-120 cay/ha Rat nhiéu
Cac loai Dé  100-150 cay/ha Nhiéu
S6i phang 50-100 cay/ha Trung binh

Ca 6i Bic B6 30-60 cay/ha Nhiéu


https://lawnet.vn/vb/Quyet-dinh-208-QD-TTg-2024-De-an-phat-trien-gia-tri-da-dung-he-sinh-thai-rung-den-nam-2030-928F4.html
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TT Pia di¢m Cay wu thé Mat d9 cdy vu thé Mat do nam

2 BinhLiéu Cheo 100-130 cay/ha Rét nhiéu
Cac loai Dé  180-190 cay/ha Nhiéu

3  BaChé Cheo 110-140 cay/ha Rét nhiéu
Cac loaiDé  150-170 cay/ha Nhiéu

4 Pong Son-Ky Cheo 70-100 cay/ha Rét nhiéu

Thuong . 5

Cacloai D¢  130-190 cay/ha Nhicu

Két qua ¢ bang 3.12 cho théy, nam cheo thuong moc tip trung voi mat do

nhi€u dén rat nhiéu & cac dién tich rung c6 cay Cheo va cac loai Dé chiém uu

thé véi mat do cay Cheo khoang 70-140 cdy/ha va cac loai thudc ho Dé

khoang 100-190 cay/ha. Két qua nay cling phu hop voi cac két qua cia céc

thong tin trudc ddy khi ho cho rang cac loai nAm thudc chi Russula thuong

cong sinh véi cdy Cheo (Anh Vi, 2020) va cac loai cay ho Dé (Sy Quyét,

2017).

3.3.4. Cac loai cdy co ghi nhdn ndm cheo (R. griseocarnosa) moc cung

Két qua diéu tra cac cay chu thuong xuat hién nam cheo moc tap trung

quanh ving ré duoc tong hop trong bang 3.13.

Bang 3.13: Céac diém ghi nhan ndm cheo (R. griseocarnosa) moc quanh goc

cay chu tai Quang Ninh
dfgn Ténciychi  Hvn(cm)  Dis(m) Cay bui x;t;:)
1 CaodiBicBo 20,5 9,1 Lau 129
2 Cheo 9,3-14,0 6,6-10,0 145
3 CabiBicBo 3,5-15,5 4,3-11,0 Trong dila 146
4  CabiBicBo 1,5-11,2 2,5-12,0 147
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drfé];n Tén cay chu Hvn (cm) D13 (m) Cay bui t\g/ it(;(l;)
5  CabiBicBo 3,5-7,9 6,0-7,0 Trong dila 148
6  Cheo 3,5 4,0 148
7 CabiBic B 5,7-9,5 6,3-9,0 Trong dila 149
8  Cheo 10,5 9,0 152
9  Cheo 9,0 10,0 155
10 Cheo 10,3 8,5 Duong xi, Lau 156
11 Cao6iBic Bo 59 9,0 Trong dila 157
12 Cheo 84 6,8 Chit, Trong 59
dtia
13 Cheo 10,4 9,3 159
14 Cheo 22,8 11,3 Duong xi 165
15 Cheo 22,2 10,0 Duong xi 175
16 Cheo 19,5 12,5 177
17 Cheo 29,7 18,0 178
18 Cheo 21,6 10,0 179
19 Cheo 39,5 15,2 Trong diia 181
20  Soi phang 12,1 9,2 Lau 193
21  Cheo 12,3 7,2 194
22 Dé tring 10,5 10,4 Lau 195
23 Dé tring 13,5 14,3 196
24  Dé trang 20,0 15,7 197
25 Dé trang 7,5 12,1 198
26 Dé trang 25,4 16,0 199
27  Cheo 6.5 114 Tre, nra 230
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drfé];n Tén cay chu Hvn (cm) D13 (m) Cay bui t\g/ it(;(l;)
28  Cheo 7.3 12,3 Lau 231
29  CabiBac Bo 3,1 8,6 Lau 232
30 Cheo 25,1 14,1 Lau, Trong 53,
dtia
31 Dédo 7,0 10,7 235
32 Dédo 2,3 7,5 236
33 Dédo 4,1 7,6 237
34  Dédo 10,4 8,5 239
35  Cheo 15,2 10,1 241
36 Cheo 7,5 14,2 242
37 Dédo 10,3 14,3 244
38  Sau 6,6 10,8 245
39 Dédo 10,5 12,6 246
40  Cheo 13,3 12,4 247
41 Dédo 10,1 12,2 248
42 Dédo 20,2 12,3 249
43 Cheo 10,5 8,5 250
44 Cheo 13,3 12,1 251
45  Cheo 9,6 11,9 May, Lau 323

Két qua tong hop ¢ bang 3.13 cho thdy, trong 45 diém diéu tra ¢ thé qua

nam cheo moc tép trung & quanh gbc cua cac cay Cheo, Dé do, D¢ trang, Ca 61

Bic Bo... Cu thé, sb diém moc c6 nAm cheo moc tap trung & géc cay cheo la
nhiéu nhat véi 23/45 diém (chiém 51%), tiép theo 1a 3 loai trong ho Dé (D¢ do,

Dé trang, Ca 6i Bac B9) c6 20/45 (chiém 44%). S6 diém con lai 1a moc quanh
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gbc cdy SOi phang va Sau véi ty 18 rat it chi 2,5% mbi loai. Cay bui dudi tan
rumg cht cha yéu 1a cay Lau, Trong diia va Duong xi.

Két qua nghién ctru nay ciing giéng cac nghién ctru vé chi nAm Russula &
Trung Qubc nhu Wen (2008) cho rang ba lodi R. vinosa, R. alutacea va R.
lepida thuong hinh thanh méi quan hé cong sinh vé6i ré cua cac loai ciy ho Dé
(Castanopsis). Yu va cong su ciing khang dinh R. griseocarnosa c6 mdi quan
hé cong sinh v&i nhiéu loai cdy chi, hé soi nAm moc day dic trong dat, xung
quanh cac cdy Bach dwong (Betula platyphylla), Ca 6i nhd (Castanopsis
carlesii), Thong dudi ngua (Pinus massoniana) va Lau (Psychotria asiatica)
(Yu et al., 2020). Nam R. griseocarnosa c6 phan bd cha yéu & cac khu ring 14
rong c cac cay thudc ho Dé (Fagaceae) & mién Nam Trung Qudc, trong do

cay Ca 6i (Castanopsis hystrix) 1a cay chu chinh (Liu et al., 2024).

Trong nghién ctru ndy ghi nhan cac cdy chil co kich thuéc nhé dén trung
binh. Két qua nay tuong ty nhu két luan cia mot sé nghién ciru khéc trén thé
gidi trong d6 thir nghiém kha niang ngoai cong sinh ciia mot sb loai ndm thudc
chi Russula véi cay 1a kim cho két qua cdy trudng thanh c6 ty 1& nam ngoai

cong sinh dat 56% va cay con ¢ vuon uom dat 30% (Matsuda & Hijii, 2004).
3.3.5. Théng tin vé nhiét dp, dé am tai thoi diém ndm moc

Céc nghién ciru trude ddy khong chi két luan mdi quan hé giita cdy chu
dén sy phat trién cla R. griseocarnosa ma con chi ra méi twong quan chit ché
giita su phét trién cua loai ndm ndy véi cac bién doi khi hau (dic biét 1a nhiét
d6 va luong mua tir thang 6 dén thang 10) trong mdi trudong séng cua ching
(Liu et al., 2024). Két qua nghién ciru cho thay do pH cua dat 13 mot trong
nhimg yéu t6 chinh anh hudéng dén ciu trac cong dong vi sinh vat va nhiing vi
khuan ving ré nay déng mot vai trd quan trong trong su phat trién cua R.
griseocarnosa (Yu et al., 2020). Tuy nhién, con thiéu cac nghién ctru vé cac

moi quan hé gilta nam R. griseocarnosa va mot sO nhan t6 cua moi truong sinh
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thai & Viét Nam. Két qua thu thap cac théng tin vé nhiét do, d6 am va diéu
kién thoi tiét tai ting diém diéu tra trong cac dot cé thé qua nam cheo xuit

hién ¢ Quang Ninh dugc tinh trung binh va tong hop trong bang 3.14.

Béang 3.14: Thong tin vé nhiét d6, d6 4m tai thoi diém nAm moc & Quang Ninh

Po Am Poam  Nhiétdd Cuong dd

TT t‘O] ;t;(‘) dit pHdit khong khongkhi snh sing 'gr:::
ad0 oy khi (%)  (°C) (LUX)
1129 270 61 7 27,0 9,6 5:20
2 145 700 58 80 253 231 6:45
3 146 650 61 80 253 231 6:45
4 147 550 62 82 282 231 7:05
5148 650 61 85 25,7 33,6 7:20
6 148 650 61 85 25,7 33,6 7:20
7 149 650 58 86 25,5 288 7:5
8§ 152 80,0 57 88 25,6 24,6 8:20
9 155 750 58 88 24,1 375 9:00
10 156 750 65 90 253 1203 9:10
1157 750 62 90 253 1203 9:50
12 158 750 60 90 25 1350  9:55
13 159 650 64 90 25 3380 10:00
14 165 800 58 65 25,6 728 10:10
15 175 750 6.1 64 26,6 448 10:23
16 177 400 6,1 68 243 123 11:03
17 178 500 65 68 23,9 123 11:03
18 179 410 7.0 70 244 244 11:03

19 181 75,0 5,9 70 24,3 258 11:03
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Po Am Poam  Nhiétdd Cwong dd

TT t‘O] ;t;:) dit pHdAt Kkhéng khongkhi 4nh séng g‘:
pade o khi (%)  (°C) (LUX)
20 193 286 64 67 28,6 2700 10:05
21 194 80,0 62 68 282 1417 10:16
2 195 80,0 62 67 28,6 1.198 1028
23 196 80,0 62 67 283 1.198  10:33
24 197 286 63 68 28,6 1148 10:40
25 198 309 61 67 30,9 986 1111
26 199 266 64 67 26,6 109 16:44
27 230 269 63 73 26,9 6,8 5:30
28 231 268 59 75 26,8 21,6 5:35
29 232 268 62 78 26,8 28 5:40
30 234 268 54 84 26,8 16,8 6:10
31 235 780 60 85 26,6 291 7:00
32236 600 62 67 27,7 1015 630
3 237 700 59 66 27.9 598 6:35
34 239 750 60 67 278 1841  6:40
35 241 710 63 68 278 181,7 645
36 242 750 60 68 27,7 117 6:50
37 244 750 58 70 28,1 49,1 7:05
38 245 750 58 78 28,1 48 8 7:07
39 246 780 58 74 28,0 67,0 7:08
40 247 800 58 74 28,1 52 7:10
41 248 750 63 7 289 35 7:15

42 249 72,0 6,4 73 28,6 191 7:20
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vitg PO am ~ Ddam  Nhi¢td) Cuongdd Thii
TT toa do dat pH dat  khong khong khi anh sang ian
HE (%) khi (%) °C) (Lux) 8
43 250 71,0 6,3 73 28,3 82 7:25
44 251 78,0 59 75 29,1 56 8:20
45 323 26,6 5,9 80 26,6 9,9 6:40

Két qua thu dit liéu ciia mot s6 nhan t6 trong dat va khi hau tai 45 diém noi
¢ ndm moc cho théy: Do am dit tai thoi diém nidm cheo moc bién dong rat
16n, dao dong tir 26,6 dén 80,0% (nhitng thoi diém dat c6 do am thap déu duge
ghi nhan vao cudi mua thu tai Ha Lau). Nhiét do khong khi khoang 23,9-
30,9°C, d6 am 70-90%. Nam thuong moc nhiéu nhat vao nhimg ngay sau khi
c6 mua, do am cao va day chinh 1a khi hau dic trung cua ving Pong Bic Viét
Nam, néng am, mua nhiéu tir thang 4 dén thang 10. Con nhimng ngay khong co

mua, van ghi nhan ¢6 nam moc rai rdc nhung mat do khong cao.

Hinh 3.15: Cac thiét bi thu thong tin sinh thai tai hién truong
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Két qua nghién ctru tai cac diém trén cho théy pH dat dao dong tur 5,4-7,0
(d4t chua trung binh dén trung tinh).

Cuong d6 chiéu sang (E) dao dong rat 1on tir 6,8 dén 3.380lux, trong d6
néu E < 40lux twong duong voi diéu kién troi toi, E = 40-400lux twong duong
vo1 anh sang vao luc binh minh va 1.000-4.000lux thuong ghi nhan duoc &
thoi diém da c6 anh mat troi sang rd hodc troi u Am & gitta trua. Thoi gian moc
cia nam thuong tip trung vao budi sang, day 1a khoang thoi gian thé qua nim
¢6 kich thuéc nho dén vira, mil nAm chua md hoan toan va ban dugc gia cao,

mot sO vi tri cling ghi nhan c6 ndm xuét hién vao lc 10-11 gid nhung khong

pho bién.
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Hinh 3.16: Luong mua va nhié¢t dg trung binh tai Quang Ninh

Két qua ghi nhan duoc cua nghién ctru ndy ciing pht hop voi nghién ctu
trude day ctia Fuchang et al. (1998a) cho rang nhiét do t6i vu dé nAm R. vinosa
phat trién 14 30,1°C; pH tdi wu 13 5,85; cuong do anh sang t6i wu 319.9 lux
tham chi 1a diéu kién bong t6i; d6 am chat nén 60% la diéu kién tt nhat cho
nam phat trién hé soi. Mot nghién ctru khac véi Russula sp. cho thay pH tdi uu

14 5,8 d6i véi sinh truéng cua hé soi (Zeng, 2006).
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3.4. Mot s0 két qua nu6i trong nam cheo (R. griseocarnosa)

NAim an hoang dai khong chi dugc thu hai dé 1am thuc phém ma con duoc
cong nhan 1a ngudn cung cip protein, carbonhydrate, chit xo va nhiéu vitamin
thiét yéu (Kala¢, 2009; Ouzouni et al., 2009). Russula 1a chi nAm ngoai cong
sinh voi nhiéu loai thuc vat. Cac loai ndm thudc chi Russula yéu cau dinh
dudng dic biét dé phat trién (Bin & Tianyan, 1994), R. griseocarnosa 1a mot
trong cac loai nAm #n ngoai cong sinh dugc ngudi dan thu héi, nhu cau thi
truong 16n va mang lai thu nhap dang ké cho ngudi dan ¢ tinh Quang Ninh noi
riéng va ving Pong Béc nudc ta noi chung. La loai ndm an gid tri & mién nam
Trung Qudc va dén nay chua dugc nudi trong nhan tao (Liu ef al., 2024). Vi
vay, viéc nghién ctru dé nuoi trong cac loai ndm an thudc chi Russula van dang

gap nhiéu kho khan va can dugc ti€p tuc nghién ctru.

Ba budc chinh cta quy trinh nudi trong nam 1a: phan 1ap nam tir qua thé,
tao gidng nim so cap, thir cAp va nudi trong nam dé tao thé qua. Nghién ciru
nay da duoc thuc hién nham cung cdp cac thong tin cia qua trinh phan lap,
nhan sinh khéi cling nhu diéu kién nudi ciy téi wu cho loai nam cheo (R.

griseocarnosa) tai tinh Quang Ninh.
3.4.1. Két quad nhdn sinh khoi hé soi ndm cheo trén méi truong nhén tao
3.4.1.1. Két qua nhan sinh khoi hé soi trén cdac logi méi truong

Tir cac mau thé qua nidm cheo (R. griseocarnosa) di thu tai Quang Ninh,
luan an da phan lap va thuan khiét duoc cac mau nam trén moi truong MMN.
Ngoai ra, ludn an cling phan 1ap thanh cong mot sé6 mau ndm tir cic hé soi
cong sinh trén 1& ciia cac cdy Cheo ¢ nhiing diém di ghi nhan thé qua nim
cheo xuat hién.

Két qua giai trinh tu ITS cho thiy cac miu ndm duogc phan lap tir thé qua
va hé soi cong sinh trén ré cay c6 do tuong déng dat 99,9-100% so vdi cac

mau thé qua ndm cheo (R. griseocarnosa) di duoc giam dinh tai Quang Ninh
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va cac tinh l4n can (Bang 3.15). Két qua nay khang dinh ndm cheo (R.
griseocarnosa) 13 mot loai nAm ngoai cong sinh va ching c6 mdi quan hé cong
sinh véi hé r& cua cac chi. Két qua nay twong dong véi mot sé nghién ctu
khéc, trong d6 da xac dinh cac loai nam thudc chi Russula 13 ndm ngoai cong

sinh (Bin & Tianyan, 1994).

Bang 3.15: Do twong dong vé trinh tu gen ITS ctia hé soi nAm di phan lap

duoc voi nam cheo (R. griseocarnosa)

MAiu nam da phanlap Do twong dong vé gen ITS véi nam cheo (%)

Heé soi phan 1ap tir thé 100

qua nam cheo

Hé soi phan 14p tur ré 99,9

cay c0 nam cQng sinh

Két qua thi nghiém nhan sinh khéi bang bén loai méi truong cho thdy hé

soi clia ndm cheo sinh trudng tét nhat trén moi trudong MMN (bang 3.16).

Bang 3.16: Sinh truéng ctia h¢ soi nam cheo trén 4 loai moi truong

Moi Puwong kinh hé sgi (cm)
truong

Sngay 10ngay 15ngay 30ngay 45ngay 60 ngay
MMN 0,95 2,68 3,85 4,96 6,35 8,06
PACH 0,84 2,12 3,13 4,07 5,66 6,15
FDA 0,83 2,05 3,01 4,02 5,53 6,07
PDA 0,41 1,13 2,02 2,21 2,64 3,02
Fpr 0,004 <0,001 <0,001 <0,001 <0,001 <0,001

Két qua tong hop & bang 3.16 cho thdy hé soi ctia ndm cheo déu co thé

phat trién trén 4 loai méi truong trong thi nghiém. Trong do, hé soi nam cheo
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sinh truong tdt nhat trén moi truong MMN véi duong kinh hé soi dat 8,06cm
sau 60 ngdy nudi cdy, tiép dén 1a méi trudng PACH va FDA va sinh trudng
chdm nhit trén méi trudng PDA. Két qua nay tuwong tu nhu két qua phan lap
ban dau, nim cheo ciing dugc phan 13p trén moi trudng MMN tt hon so véi
cac loai moi truong khéc.

Két qua nghién ctru nay xac dinh dugc méi truong MMN 1a méi truong
nuoi céy nhan tao tdt nhat cho su phat trién cta hé soi nim R. griseocarnosa.
Tbc do sinh trudng cua hé soi nam cheo cham, moi trudng sinh truéng tot nhat
cling chi dat khoang 0,13-0,27cm/ngay.

Két qua nay twong ty nhu mot s6 nghién ctru khac, sy phat trién cua nim
trong mdi truong nudi ciy thuan khiét bj anh huong boi nhitng thay doi vé moi
truong nudi cay (Gbolagade et al., 2006).
3.4.1.2. Két qud nhén sinh khoi hé soi & cdc diéu kién pH ciia méi truong

Két qua thi nghi¢ém nhan sinh khdi hé soi ndm cheo trén moi truong MMN
& cac diéu kién pH ctia moi truong khac nhau cho thiy pH ciua moi trudng cd
c6 anh hudng rd dén su sinh trudng cta hé soi. Két qua thi nghiém duogc tong
hop trong bang 3.17.

Bang 3.17: Sinh trudng cua hé sgi nam cheo ¢ cac diéu kién pH ctia moi

truong MMN
pH méi Puwong kinh hé s¢i (cm)
truong
5 ngay 10 ngay 15ngay 30ngay 45ngay 60ngay
4,5 0,26 0,42 0,85 1,13 1,66 2,03
5,0 0,62 1,07 1,88 2,18 3,14 3,55
5,5 0,86 2,12 3,16 4,17 5,65 7,13

6,0 0,92 2,67 3,85 4,95 6,35 8,07
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pH méi Pwong kinh hé s¢i (cm)
truong
5 ngay 10 ngay 15ngay 30ngay 45ngay 60 ngay
6,5 0,66 1,11 2,01 2,19 3,33 3,68
7,0 0,32 0,64 1,21 1,93 2,36 3,21
Fpr <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Két qua tong hop & bang 3.17 cho thdy hé soi ciia nAm R. griseocarnosa
déu sinh truong dugc trén mdi trudng c¢6 pH = 4,5-7,0 v6i duong kinh dao
dong 2,03-8,07cm. pH tdi wu cho ndm sinh trudng khoang 5,5-6,0, duong kinh
hé so1 dat 7,13-8,07cm sau 60 ngay nudi céy. Piéu nay cho théy pH cua moi1
truong ¢ anh hudng rd dén sy sinh truong cua hé soi nam. Két qua nay ciing
pht hop véi gia tri pH do duoc trong dat rumg tai cac vi tri c6 nam R.
griseocarnosa moc tap trung, pH = 5,4-7,0. Mot s6 loai nAm & vung nhiét déi
hinh thanh qua thé trong méi trudng trung tinh hoic axit nhe (pH = 6,0-7,0)
(Adebayo-Tayo et al., 2011). Nghién ctru nhan sinh khéi ctia Russula sp. trong
moi trudong 10ng ciing ghi nhan pH ¢6 anh hudng 16n dén ting truong té bao va
san xuat sinh khdi ctia ndm, sinh khéi dat t6i vu khi nudi ciy trong moi trudong

co pH 5,8 (Zeng, 2006).

Nhu vy, ké qua thi nghiém danh gia anh hudng cia cac loai méi trudong
nudi cay va pH cta méi truong nudi cdy cho thay ring moi trudng nudi cay va
pH ctia mdi trudong nudi cay da cd anh hudng toi sinh trudng cta hé soi ndm R.
griseocarnosa. Moi trudng t6i uu cho hé soi phat trién tot nhat 1a MMN va pH

=5,5-6,0.
3.4.2. Két qua tao giong nim cheo

Str dung thé qua tuoi dé tao gidng ndm 1a bién phap rat dé& thuc hién nhung
can nhiéu thé qua nam va phu thudc vao thoi diém ndm moc. Viéc tao giéng

nam tur bao tr hitu tinh cling can nhiéu thé qua nam. Con viéc st dung h¢ soi
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da duoc phan lap thanh céng dé tao gidng nam tuy c6 kho khin ban dau,
nhung s& duy tri ngudn gen thuan va st dung 1au dai (Philip, 1996). Két qua
thi nghiém tao gidng ndm tir cc ngudn vat liéu khac nhau va kha ning duy tri

mat do bao tir theo thoi gian bao quan duge tong hop trong bang 3.18.

Bang 3.18: Mat do bao tir ciia gidng nim d4 tao theo thoi gian

Cong thire Mat dd bao tir sau khi tao gidng nam (bao tir/g)

gidng nim .
Bandau 10ngay 30ngay 60ngay 90ngay 180 ngay

Giong nam tur
hé so1

Gidng ndm tir  3,0x10°  2,8x10° 1,8x10° 1,4x10° 1,1x10* 1,1x10?
thé qua

Gidngndm tir  3,0x10°  2,9x10° 2,0x10° 1,5x10° 1,2x10*  1,2x10?
bao tir

Két qua tong hop & bang 3.18 cho thiy cac cong thirc tao gidng tir thé qua
va tlr bao tir nAm déu c6 mat do bao tr ban dau gidong nhau va kha nang duy tri
mat do bao tir twong ty va giam dan theo thoi gian bao quan va ca hai loai
gidng nam nay déu giam mat do bao tir manh, xudng dudi 1,2x10* bao tir/g sau
90 ngay bao quan. Con giéng nam tir hé soi khong hinh thanh bao tir hitu tinh
nén khong kiém tra dugc. Do d6, dé tang kha ning ty 18 nhiém nam thanh coéng
thi cac cong thirc giéng ndm dugc sir dung cang sém cang tot. Néu chua st
dung ngay thi cling chi nén bao quan giéng nam tdi da trong vong 3 thang sau
khi tao giéng ndm. Viéc str dung thé qua dé tao gidng nidm rat dé thuc hién
nhung can nhiéu thé qua nim va phy thudc vao ngudn ndm ty nhién. Ngoai ra
viéc thu bao tir hitu tinh can thoi gian va ciing tén kém thé qua nam. Do d6
viée str dung hé soi dd nudi cdy thanh cong dé san xuit gidng nim co thé s&

giai quyét dugc nhing ton tai néu trén.
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3.4.3. Két qud nhiém giong nam cheo vao cdy chu
3.4.3.1. Ket qua nhiém ndm voi cac cong thirc giong ndm da tao

Ngudn gidng ndm cua nim r& ngoai cong sinh thudng duoc 1y tir (1) Dat
mun noi ¢6 ndm moc, (2) Thé qua twoi hay bao tir, (3) Giéng nam di duoc
thuan khiét. Dé danh gia dugc kha ning nudi trong nAm Russula thanh cong thi
viéc danh gia kha nang hinh thanh méi quan hé cong sinh giita nAm véi ré cay
chu 14 rdt quan trong (Philip, 1996). D6 1a nén tang dé nAm Russula ndi chung
va nam cheo (R. griseocarnosa) c6 thé hinh thanh thé qua sau khi di cong sinh
dugc voi ré cay chi trong cac diéu kién nhiét ¢, 4m do thich hop. Két qua thi
nghiém nhiém ndm véi cac cong thirc gidng nam khac nhau dugc téng hop

trong bang 3.19.

Bang 3.19: Két qua nhiém nam véi cac cong thirc giong nam da tao

Giong nam Ty 1é cAy c6 nam ngoai cong
sinh (%)

Gidng nam tir hé soi 86,5

Gidng nim tir thé qua 84,2

Gidng nim tir bao tir 85,6

Pat mun ¢ ring ¢6 nam 51,3

Pbi ching 0,0

Fpr <0,001

Két qua tong hop & bang 3.19 cho thay tat ca cac cong thic trong thi
nghiém nay déu co ty 1& ciy c6 nidm ngoai cong sinh dat trén 50% sau 120
ngdy thi nghiém. Trong d6, giéng ndm tir hé s¢i, thé qua va bao tir déu dam
bao ty 1 cay c6 ré da hinh thanh mdi quan hé ngoai cong sinh véi nam (hinh
4.5) dat 84,2-86,5%, ty 1& ciy c6 ndm ngoai cOng sinh thdp nhét 13 cong thirc

su dung dat mun ¢ ring, noi ¢c6 nam moc ty nhién.
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Hinh 3.17: Hé sgi nAm cheo hinh thanh méi quan hé¢ ngoai cOng sinh voi ré

cay chu sau 30 ngay nhiém giong nam

Co ché hinh thanh mdi quan hé ngoai cong sinh giita ndm véi ré cay rat
quan trong, nd 1a nén tang dé ndm cheo co thé hinh thanh thé qua sau khi da
1ap dugc mbi qua hé ngoai cong sinh duge véi ré cdy. Cac loai nAm thudce chi
Russula 13 nAm ngoai cOng sinh nén ching khong thé hinh thanh thé qua néu
khong tao duoc mébi quan hé ngoai cong sinh véi ré clia cac ciy chu.
3.4.3.2. Két qua nhiém ndm theo thoi vu

Kha nang phat trién cta hé sgi ndm chiu anh huéng 16n tir nhiét do va am
d6 ctia mdi truong ty nhién. Do vay danh gia kha ning tao dugc moi quan hé
gilta nAm va cdy chi & cac thang trong nam 1a rat can thiét dé xac dinh duoc
thoi gian nhiém giéng ndm hiéu qua. Két qua thi nghiém nhiém nam cheo vao
hé ré cua cay chu theo thdi vu duoc tong hop trong bang 3.20.

Bang 3.20: Két qua thi nghiém nhiém nam theo thdi vu

Thoi vu Ty 1 cAy c6 nam ngoai cong sinh (%)

Théng 1 56,3
Théang 2 85,6
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Thoi vu Ty 1 cAy c6 nam ngoai cong sinh (%)

Thang 3 86,4
Thang 4 81,8
Thang 5 62,5
Thang 6 43,1
Thang 7 30,6
Thang 8 32,7
Fpr <0,001

Két qua tong hop & bang 3.20 cho thay khi nhiém giéng ndm vao cay chi &
cac thang tir 1-8 déu hinh thanh méi quan hé ngoai cong sinh nhung & cac ty 18

khac nhau.

Gidng ndm duoc nhiém vao thang 2, 3, 4 cho ty 18 cdy c6 nim ngoai cong
sinh cao nhat dat trén 81,8%. Nhu vay c6 thé thay rang thoi diém nhiém vao
cac thang 2, 3 va 4 sé& tao diéu kién thich hop nhat dé nam hinh thanh dugc mbi
quan hé ngoai cong sinh voi cdy chu va co cac didu kién méi truong thuan loi

cho qua trinh hinh thanh thé qua sau nay.
3.4.3.3. Két qua nhiém ndam vao cdc lodi cdy chii & vieon wom

D¢ danh gid mtc d6 thanh cong cia viéc nhiém nam vao cdy con ¢ vuon
uvom thi viéc danh gia qua ty 1€ cdy c6 nam ré cong sinh va ddc diém sinh
truong & ré va choi cay 1a can thiét (Philip, 1996). Két qua thi nghiém nhiém

nam cheo vao cac loai cay chu ¢ vuon wom dugce tong hop trong bang 3.21.

Béng 3.21: Két qua nhiém nam vao sau loai cay chu ¢ vudn vom

Cay chu Ty 1é ciy c6 nAm ngoai cong Ghi chu
sinh (%)

Cheo 96,1 Cay sinh trudng rat tot
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Cay chu Ty 1é cAy c6 nAm ngoai cong Ghi chu

sinh (%)
Dé do 83,5 Cay sinh truong tot
Dé trang 91,3 Cay sinh truong rat tot
S6i phang 80,6 Cay sinh truong tot
Thong nhya 42,7 Cay sinh truong tot
Thong ma vi 36,8 Cay sinh trudng tot
Fpr <0,001

Két qua tong hop & bang 3.21 cho thay viéc nhiém giéng ndm vao 6 loai

cay chii trong thi nghiém déu cho thdy ndm déu hinh thanh duoc mdi quan hé

ngoai cong sinh dugc vdi cay chu sau 120 ngay thi nghiém.

Hinh 3.18: Thé ngoai cong sinh gifta ré cAy va nam cheo & vuron uom

a. cdy Cheo, b. cdy Dé do; c. cdy Dé trang; d. cAy Sdi phang; e. cdy Thong

nhya; f. cdy Thong ma vi
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Trong d6 hai loai cay chu la cay Cheo va cdy Dé tring cho ty 1é cao nhat
dat trén 91,3-96,1%, tiép dén 1a Dé do va Sbi phang ty 1€ ngoai cdng sinh dat
trén 80%, thap nhat 1a 2 loai thong c6 ty 1é cong sinh chi dat tir 36,8-42,7%.
Trong khi d6, cac cay dbi chimg (chi dugc tudi nudc sach) hoan toan khong

hinh thanh mdi quan h¢ ngoai cong sinh trén ré cay.

Céc cdy co nAm R. griseocarnosa ngoai cong sinh déu khong bi anh hudong
Xau ma con co sinh truong tot dén rat tot. Két qua nay hoan toan phi hop véi
nhan dinh 1a cac loai ndm ngoai cong sinh véi cy chu s& gitp cay chi tong
hop va hap thu chit dinh dudng va nudc tdt hon, giup cy chi sinh trudng tot
hon (Geng et al., 2023; Philip, 1996). Kha ning ngoai cong sinh cia nam
ngoai cong sinh Pisolithus tinctorius trén cdy thong va bach dan ¢ vuon wom
va rung trong ciing dat trén 80% va gitup cdy sinh trudng tot hon, giam ty 18

bénh dang ké (Pham Quang Thu, 2015).

Hinh 3.19: R& cay nhiém nim cheo ¢ vudn vom sau 120 ngay

a. re cay Cheo, b. ré cay D¢ trang

Két qua vé kha ning ngoai cong sinh cia 6 mau ndm an thudc chi Russula
vGi ciy gidng cua 2 loai Dé va 1 loai Thong trong diéu kién nha kinh ciing ghi
nhan ty 1¢ nhiém nim ngoai cong sinh dat 46-90%, dong thoi cy sinh trudng
t6t hon rd rét so v&i ciy d6i chimg khong duoc nhiém nam (Zhou et al., 2011).
Tir két qua nghién ctru nay, hoan toan c6 thé yén tdm vé kha ning ngoai cong

sinh ctia nam cheo ciling nhu anh hudng tich cuc dén sinh trudéng cdy chu sau
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khi dugc nhi€ém nam.
3.4.3.4. Ket qua nhiém ndm vao cac loai cdy chu trén rung

Két qua thi nghiém nhiém nam cheo vao cac loai cdy chu trén rung duoc

tong hop trong bang 3.22.

Bang 3.22: Két qua nhiém nam vao sau loai cdy chu & trén rimg

Cay chu Ty 1é ciy c6 nAm S6 thé qua K!l("ii lwgng
ngoai cong sinh (%) TB/cay nam (kg/06)

Cheo 66,2 2,26 1,82

D¢ do 53,4 2,04 1,61

Dé trang 51,5 2,23 1,80

Sbi phang 40,9 2,00 1,63

Thong nhya 22,1 1,12 0,86

Thong ma vi 21,3 0,95 0,71

Fpr <0,001 <0,001 <0,001

Hinh 3.20: Nhiém giéng ndm cheo vao cay chu
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a, b. nhiém giong nam cheo vao cay chu trong rimg; ¢, d. nam cheo hinh thanh

thé qua sau khi nhiém giéng nam vao cay chu

Két qua tong hop & bang 3.22 cho thay viéc nhidm gidng ndm vao 6 loai
cdy chil cac cay déu c6 co kha ning ngoai cong sinh véi ré cdy trong do ciy
Cheo c6 ty 1& cay c6 ré hinh thanh mdi quan hé ngoai cong sinh v6i nam t6t
nhat (66,2%), tiép dén 1a 2 loai 1a Dé d6 va Dé trang (53,4% va 51,5%), Soi
phang (40,9%), thép nhét 13 2 loai thong, dat 21,3-22,1%.

So sanh két qua ty 1¢ ngoai cong sinh véi cdy chu trén rimg & tit ca cac
cong thirc trong thi nghiém nay déu thap hon so voi thi nghiém ¢ vuon wom,
diéu nay c6 thé do diéu kién thi nghiém trén cdy con & vudon wom dugc quan
1y, cham soc va kiém soat tdt hon, con & trén rung ty nhién cé thé bi anh

hudng boi nhiéu nhan t6 khéc.

Hinh 3.21: Thé qua ndm cheo moc quanh gdc cay Cheo (a) va Thong ma vi (b)
sau khi nhiém nam

Kha ning hinh thanh thé qua va sd luong nim thu dugc & cac 6 thi nghiém

t6t & bdn loai cay chu 1a Cheo, Dé do, Dé tring va Soi phang, trung binh trén 2

thé qua/cay va dat khéi lugng trén 1,6kg nam tuoi/100m>. Trong d6 Cheo
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(Hinh 3.20a) va D¢ tréng cho két qua vuot troi dat 1,8kg nam tuoi/100m?2. Di
voi cay Cheo, ngoai viéc co ty 1€ nam cong sinh véi ré cao, quan sat & hién
truong cho thiy sb luong thé qua moc quanh gbe cdy (Hinh 3.21a) ciing nhiéu

hon so v&i cac cay khac, dac biét khi so voi cdy Thong ma vi (Hinh 3.21b).

Két qua nay cho thay viéc nhim ndm cheo vao mot sd cay chu thich hop &
trén rimg dé nudi trong 13 kha thi. Két qua nay s& tao nhiing tién dé quan trong

cho viéc xay dung md hinh nuéi trong nam cheo trong diéu kién tu nhién.
3.4.4. Két qua xdy dwng mé hinh nuéi trong ném cheo dwdi tin rirng
3.4.4.1. Bdc diém ddt, tan rieng va cdy chii tai cdc diém xdy dung mé hinh

Pé danh gia vé mirc do thanh cong cua cac mo hinh thi nghiém so véi mo
hinh d6i chung thi viéc phén tich va danh gia sy tuong déng vé mét sb diéu
kién ty nhién va sinh thai ctia cac mo hinh trong thi nghiém 1a can thiét. Trong
d6 cac yéu té nhu d6 pH, ham luong dinh dudng, do tan che, loai ciy chu va
mat do cdy chu 1a quan trong. Két qua diéu tra va phan tich mot sé dic diém
dat, tan rimg va cy chu tai diém xay dung mo hinh tai xa Ky Thuong, TP. Ha
Long dugc tong hop trong bang 3.23 va xa Ha Lau, huyén Tién Yén duoc tong
hop trong bang 3.24

Bang 3.23: Pic diém dat, tan ring va cay chi tai xa Ky Thugng

Thong tin Mo hinh thi nghiém Lo d6i chirng
pHkai 6,16 6,18
Muin tong s6 (%) 11,12 12,68
Pam tong s (%) 0,35 0,38
Pam dé tiéu (mg/100g) 3,86 3,88
P,0stong sb (%) 0,82 0,81

P,0s dé tiéu (mg/100g) 6,65 6,68
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Thong tin Mo hinh thi nghiém Lo dbi chirng

K>0 tong sb (%) 0,73 0,72

K,0 dé tiéu (mg/100g) 8,11 8,09

D0 tan che cua tan rung 0,56 0,56

Cay chu Cheo, Dé tréng, Cheo, Dé tréng,
Sbi phang S6i phang

Mat do cay chu 211 cay/ha 215 cay/ha

Két qua tong hop trong bang 3.23 cho thiy dic diém dat va tham thuc vat
rung & trong diém xay dung mo hinh nudi trong nim cheo va & 16 rimg thudc
khu vuc dang ghi nhan nidm cheo xuét hién thudng xuyén twong dong nhau.
Pit c6 pH = 6,16-6,18, gidau mun va cac nguyén t da lugng N, P, K. Thanh
phan va mat do ciy chu twong tu nhau. Do tan che cua tan rimg & mod hinh thi
nghiém va 16 dbi chimg tuong tu nhau, déu khoang 0,56, rat phu hop voi nhu
cau sinh thai cia ndm cheo nhu da ghi nhan ¢ ndi dung nghién ctu dic diém

sinh hoc, sinh thai.

bic diém dat, tan rung va cay chu tai diém xay dung mo6 hinh va doi

chimg tai xa Ha Lau, huyén Tién Yén duoc tong hop trong bang 3.24.

Bang 3.24: Pic diém dat, tan rimg va cay chu tai xd Ha Lau

Thong tin Mo hinh thi nghiém Lo d6i chirng
pHkei 6,02 6,01
Mun tong s6 (%) 10,05 10,01
Pam tong s (%) 0,33 0,33
Pam dé tiéu (mg/100g) 3,64 3,63
P,0stong s6 (%) 0,87 0,88

P,0s dé tiéu (mg/100g) 7,59 7,61
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Thong tin Mo hinh thi nghiém Lo dbi chirng

K>0 tong sb (%) 0,75 0,75

K,0 dé tiéu (mg/100g) 8,22 8,21

D0 tan che cua tan rung 0,52 0,52

Cay chu Cheo, D¢ do, Cheo, Dé do, Dé
Dé tring, Sbi phang tréﬁg, S6i phang

Mat do cay chu 190 cay/ha 191 cay/ha

Két qua tong hop trong bang 3.24 cho thdy dic diém dét, cay chu, do tan
che cta tham thuc vat ring & trong diém x4y dung mé hinh nudi tréng nam
cheo va ¢ 16 rung thudc khu vuc dang ghi nhan nim cheo xuit hién thuong
xuyén tai xa Ha Lau, huyén Tién Yén tuong ty nhau. Pit ¢ pH = 6,01-6,02,
giau N, P, K va mun. Thanh phan ciy cha bao gom Cheo, Dé do, Dé trang, Soi
phang véi mat do 190-191 cay/ha. Do tan che cua tan ring twong ddi dong
nhat, khoang 0,51-0,52.

Nhu vay, két qua khao sat ban dau cho théy diéu kién ty nhién & cac 16
rimg dugc chon dé xdy dung mo hinh va cac 16 ddi chimg (16 ring c6 nim
cheo xuat hién thudng xuyén) co ban tuong dong nhau. Piéu nay da dam bao
su dong nhat cho thi nghiém va cung cip nhimg diéu kién thuan loi dé nim co
thé hinh thanh mdi quan hé cong sinh véi cdy chil va hinh thanh thé qua sau
khi tién hanh nhiém gidng nam.
3.4.4.2. Két qud nudi trong nam cheo dudi tan rirng tai Ky Thuong

Két qua nudi trong ndm cheo dudi tan rimg tu nhién tai xa Ky Thuong, TP.
Ha Long budc dau cho thay tinh kha thi. Cac chi tiéu danh gia cta cac dot diéu
tra dugc tinh trung binh va téng hop trong bang 3.25.

Bang 3.25: Két qua nudi trong ndm cheo dudi tan rimg tai Ky Thuong
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M6 hinh thi Pdi chitng  D6i chimg  Fpr

Chi tiéu nghiém dwong tinh  Am tinh

Ty 1¢ cay chii c6 nam 125 13.0 0.0 <0,001
moc (%) ’ ’ , ’
Mat d ném (thé 33 35 0,0 0,002
qua/cay chu) ’ ’ , ’
D}I(‘)Tlﬁg kinh mii nam 113 11.2 0.0 <0.001
di mé (cm) ’ ’ , ’
Maiu sic Hong Hong - i

Két qua ¢ bang 3.25 cho thay ty 1é cay chu c6 thé qua ndm cheo moc trong
mo hinh dat 12,5%, thip hon so vé6i 16 dbi chung duong tinh (13,0%). Tuy
nhién, mat d6 thé qua nam kha tuong dong nhau, trung binh dat 3,3-3,5 thé

qué/cay. Trong khi d6 & 16 doi chtrng am tinh hoan toan khong c6 nam moc.

Hinh 3.22: M6 hinh nudi trong nam cheo tai xa Ky Thuong

a. nhiém giong nam cheo vao cay chu trong rung; b. trong cay giong da duoc
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nhiém ndm trong cac khoang tréng c. hé soi ndm cheo phat trién va ngoai cong
sinh vé6i r& cay; d. thé qua ndm cheo dinh 1ién v6i ré cay chu

Két qua danh gia ciing cho thdy duong kinh mii ndm khi mé hét va mau
sic thé qua nAm trong mo hinh thi nghiém va 16 d6i chimg twong déng nhau.
Qua dé cho thiy kich thuéc ndm trong mé hinh dam bao duoc yéu cau san
pham dé thu hai 1am san pham thuong mai.

Mic du thoi gian theo ddi chua di dai nhung cac cdy duoc trong bd sung
trong md hinh c6 sinh trudng rét trién vong.

Tir mo hinh ndy, ngudi dan tai dia phuong dang trién khai nhan rong va
mot s6 mo hinh cho két qua ban dau rat kha quan.
3.4.4.3. Két qud nudi trong nam cheo dudi tan rimg tai xd Ha Ldu

Két qua danh gia budc dau trén mo hinh nudi trong ndm cheo dudi tan
ring tu nhién tai xa Ha Lau, huyén Tién Yén cho thay rat kha thi. Cac chi tiéu
diéu tra dugc tinh trung binh va téng hop trong bang 3.26.

Bang 3.26: Két qua nudi trong nim cheo dudi tan rimg tai xa Ha Lau

M6 hinh thi Po6i chimg P6ichimg  Fpr

Chi tiéu nghiém dwong tinh am tinh
Ty 1€ cay chi c6 nam 12.1 12,3 0.0 <0,001
moc (%)
Mat  do nam - (the 32 33 0.0 0,004
qué/cay chu)
Duong kinh mi ndm ) 5 10,6 0,0  <0,001
da mo (cm)
Mau sic Hong Hong - -

Két qua & bang 3.26 cho thay ty 1é cAy chu c6 thé qua nam cheo moc trong
mo hinh dat 12,1%, gan twong dwong so véi 16 d6i ching (12,3%). Mat do thé

qua ndm ¢ mod hinh va 16 ddi chimg dwong tinh 13 twong dwong nhau, trung
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binh dat 3,2-3,3 thé qua/cdy. Puong kinh mii ndm va mau sic thé qua nam
cling co ban twong dong nhau. Trong khi d6 ¢ 16 ddi chimg am tinh (13 mo
hinh ¢6 cac diéu kién ty nhién twong tu mé hinh thi nghiém nhung khong b

sung giong nam cheo) hoan toan khong c6 nam moc.

Hinh 3.23: M6 hinh nuo6i tréng nam cheo tai xa Ha Lau

Tuong ty nhu mo hinh & xa Ky Thuong, cac ciy duoc trong bd sung trong

mo hinh ¢ xa Ha Lau cling c6 sinh trudng rat trién vong.

Nhu véy, két qua dénh gia hiéu qua tir hai mo hinh nuéi trong nim cheo
duéi tan rimg tu nhién cua nghién ctiru ndy ciing twong ty v4i cac nhan dinh vé
viéc nudi trong va phat trién loai nAm an ngoai cong sinh hién nay 1a chi yéu
dira vao viéc cdy gidng ndm ré vao ré clia cac cdy chu trong cac khu rimg co
diéu kién sinh thai ty nhién tuwong tu nhu cau sinh thai cia ndm dé chung co6
thé hinh thanh thé qua va duoc goi 1a phuwong phap canh tac ban nhan tao hoic
ban hoang da (Liu et al., 2024).

Ngoai ra, trong qua trinh trién khai cac thi nghiém cua luan an, mot sb6 ho
dan di tham khao céc k¥ thuat nudi trong tir nghién ciru nay dé thir nghiém,

tmg dung cho mét phan dién tich (khoang 0,2ha) rimng dang c6 nim cheo moc
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tu nhién nhung san luong da bi suy giam do khai thdc qua muc trong nhiing
niam qua. Két qua nay cho thy viéc rai giéng ndm tir thé qua ndm cheo da giup
lam ting khoang 15-20% san lwong ndm so v&i nhiing dién tich lién ké khong
xu ly. Piéu nay, cang gitp khang dinh viéc bo sung ngudn gidéng nam da co
anh huong tich cuc trong hoat ddng nudi trong nim cheo ca trong cac khu rimg
c6 diéu kién phu hop nhung chua ghi nhan nAm moc nhu trong nghién ctru nay
va ciing c6 thé gitp ting kha ning phuc hdi cac quan thé ndm cheo da bi suy
thoai do hoat dong khai thac v61 cuong do cao va kéo dai trong nhiéu nim qua

tai cac khu vuc ring ty nhién c6 nam moc trong thoi gian qua.

Hinh 3.24: Thé qua nam cheo trong mo hinh tai xa Ha Lau
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KET LUAN, TON TAI VA KIEN NGHI
1. Két ludn

D3 ghi nhan 12 loai ndm thudc chi Russula tai Quang Ninh v6i hinh thai
hoan toan khac nhau. Trong do, nam cheo 1a loai dugc nguoi dan thu hai lam
thuc phém, 1 loai c6 doc va cac loai con lai khong dugc ngudi dan quan tam.
Nam cheo duogc xac dinh ¢ tén khoa hoc 13 Russula griseocarnosa Wang,

Yang & Knudsen.

Nam cheo (R. griseocarnosa) rat giau dinh dudng: ham luong protein va
carbohydrate cao, it chit béo va ham luong khoang chit cao. Nam cheo duogc
thu hai 1am thuc phdm va cé gid ban cao, gia nam tuwoi 170.000-250.000
ddng/kg va gia ndm kho 1.250.000-2.000.000 dong/kg. Nhu cau thi truong ddi
v6i lodi nAm nay réat 16n, nguoi dan va chinh quyén dia phuong mong muén
phat trién thanh loai san pham dic san cia dia phuong nham ting gia tri va cai

thién sinh ké cho nguoi dan.

Nam cheo (R. griseocarnosa) thuong moc & rimg tu nhién ¢6 cay Cheo va
cac loai Dé chiém wu thé, do tan che khoang 0,6. NAim moc tap trung & quanh
gbc cay Cheo, Dé d0, Dé tring, Ca 6i Bic Bo. Moc nhiéu vao nhitng ngay sau

mua, d6 am dat trén 60%, d6 am khong khi trén 70%, pH = 5,4-7,0.

Hé soi ctia nAm cheo sinh trudng tdt nhat trén moi truong MMN, d6 pH tbi

wu 5,5-6,0. Gibng nam nén sir dung trong khoang 90 ngay sau khi duoc tao.

Nhiém giéng ndm duoc tao tir hé soi, thé qua va bao tir déu co ty 16 cong
sinh véi cay chu dat trén 84%. Nhiém gidng ndm vao thang 2, 3, 4 cho két qua
tdt nhat, ty 1¢ nam c6 moi quan hé ngoai cong sinh véi cdy chu dat trén 81%.
Cay Cheo va cay Dé tring tao mdi quan hé ngoai cong sinh cao nhit ca ¢ vudn

uom va trén rung.

Nuo6i trong nam cheo dudi tan rung ty nhién co6 tinh kha thi. Két qua moé

hinh thi nghiém gan tuong duong so v&i 16 d6i ching duong tinh 13 noi ¢o
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nam cheo moc tu nhién.
2. Ton tai

- Chua phan tich cac hop chit hitu co c6 hoat tinh sinh hoc ciia nidm R.

griseocarnosa.

- Chua nghién ctru vé su tuong tac gilta nam R. griseocarnosa véi vi sinh
vat & moi truong xung quanh va moi quan hé ngoai cong sinh gitta nam R.

griseocarnosa voi cay chu.

- Do khong c6 du thoi gian nén chua tién hanh cac thi nghiém b6 sung
gidng nim, tac dong cac bién phap k¥ thuat canh tac vao rimg tu nhién noi va

dang ghi nhan c6 ndm moc nham tang nang suat nam trén madt dién tich rung.
3. Kién nghi

- Can c6 cac nghién ctu phan tich va danh gia cac hoat chat sinh hoc co

trong nam R. griseocarnosa phan bo ¢ Viét Nam.

- Thyc hién nghién ctu toan di¢n v€é moi quan hé¢ gilra nam R

griseocarnosa voi cdy chu, vi sinh vat trong moi truong song cua chung.

- Can tiép tuc c6 nhitng thi nghiém nghién ctru bo sung giéng nam, tac
dong cac bién phap ky thuat canh tdc vao rung tu nhién co nam cheo moc
nhung dang suy giam san luong nham danh gid kha nang lam ting ning suat
nam trén mot don vi dién tich rung. Thoi gian theo do1 cac mo hinh can thuc
hién thém dé cang khang dinh két qua nghién ctu.

- Tiép tuc co cac nghién ctru dé hoan thién hudng dan k¥ thuat nudi trong
nam R. griseocarnosa dé pho bién cho san xuat tai Quang Ninh va mot so tinh

lan can.
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PHU LUC



Phu luc 1: Danh sach céc loai ndm thudc chi Russula

Loai Nam in/déc  Loai rirng/ciy chii Quac gia
R. abietina Néam an Rimng 14 kim va hon loai TQ

R. acrifolia Nam an Rirng hon loai TQ

R. adusta N4m an Rung 14 kim TQ, An P, VN?
R. albida Nam an Rung 14 rong TQ,

R. albidula Ném an Ring hdn giao VN*

R. albonigra Néam an Rimng 14 rong va hon giao TQ, VN?
R. aeruginea Ném an Ring 14 rong va hon giao TQ

R. alutacea Né&m in Ring 14 rong va hon giao TQ

R. atroaeruginea Ném an Picea TQ

R. aurea Néam an Rimg hon loai TQ, VN?
R. azurea Ném in Rimng hdn loai TQ,

R. brevipes Néam in Rimg hon loai TQ,

R. chiui Chua 1o Quercus sect. Heterobalanus  TQ

R. compacta Néam in Rimg hon loai TQ

R. cyanoxantha Néam an Ring hon loai TQ, VN!
R. compactoides Nam an Abies TQ

R. delica N4m an Rurng 14 kim, 14 rong, honloai TQ, VN?
R. densifolia Né4m dn Ring 14 rong va hon giao TQ, VN?
R. emetica Néam doc Ring hon giao TQ, VN!



Loai Nam in/déc  Loai rirng/ciy chii Quac gia
R. exalbicans Néam an Rimng 14 kim va hon loai TQ

R. foetens Chua 15 Rirng 14 kim va hon loai TQ, VN!
R. granulata Néam an Rirng hén giao TQ

R. grata Chua 15 Ring 14 rong va hon giao TQ

R. griseocarnosa Né4m 3n Ho Fagaceae TQ, VN
R. japonica Néam doc Rirng hon giao TQ

R. melliolens Ném an Rung 14 rong TQ

R. mustelina Né&m in Ring 14 kim va hon loai TQ

R. nigricans Ném an Ring hdn giao TQ, Thai Lan, VN?
R. nigrovirens Né&m in Abies TQ

R. ochroleuca Ném in Rirng 14 rong va hdn giao TQ

R. olivacea Né&m in Ring 14 rong va hon giao TQ

R. paludosa Ném an Rung 14 kim va 14 rong TQ, VN?
R. pectinatoides Néam an Rung 14 kim va 14 rong TQ, VN?
R. pseudocompacta Ném an Ring hon giao TQ

R. pseudodelica Néam in Rimng hén giao TQ

R. pseudopectinatoides  Chua ro Abies, Larix and Picea TQ

R. punctipes Chua ro Rirng hon giao TQ

R. queletii Néam doc Rimg 14 kim va hdn loai TQ, VN°
R. rosea Ném dn Rirng hon giao TQ, VN?



Loai Nam in/déc  Loai rirng/ciy chii Quac gia

R. sororia Nam an Rung 14 kim, 14 rdng, honloai TQ

R. sanguinea Nam an Rirng 14 kim va hon loai TQ, VN?

R. subnigricans N4im doc Ho Fagaceae TQ, VN?

R. variata Nam an Rung 14 kim VN*

R. vesca Né4m 3n Rung 14 rong va hon giao TQ, VN?

R. violacea Né&m in Rung 14 rong TQ

R. vinosa N4m an Rimng 14 kim, sdi, dé Chau Au, TQ, VN?
R. virescens Néam an Ring 14 rong va hon giao TQ, Thai Lan VN?
R. viridirubrolimbata Ném an Ring hdn giao TQ

R. xerampelina Né&m in Ring 14 rong va hon giao TQ, Thai Lan, VN?

VN': Trinh Tam Kiét (2011), Nam 16n & Viét Nam (T4p 1), tai ban 1an thir 2, Nha xuét ban

Khoa hoc Ty nhién va Cong nghé.

VN2 Trinh Tam Kiét (2012), Nam 16n & Viét Nam (Tap 2), Nha xuét ban Khoa hoc Tu
nhién va Cong nghé.
VN3, Trén Thi Kim Thi, Nguyér} Hitu Kién & Tran Thi Thu Hién (2022’), "Nhan dién mot sd
loa}i ném doc thuoc chi névaussula dugc thu thap tai Vuon quoc gia Yok Don, tinh
bak Lak dua trén cac dac diém hinh thai". Tap chi Khoa hoc Dai hoc Tay Nguyén, 57,

10-15.

VN*: Nguyén Phuong Pai Nguyén (2017), "Diéu tra thanh phan loai nim 16n thudc
chi Russula Pers.: Gray, 1821 & Vuon Qudc Gia Chu Yang Sin, tinh Pik Lak "
Héi nghi khoa hoc toan quoc vé sinh théi va tai nguyén sinh vt lan thir 7.



Phu luc 2: Piic diém hinh thai, dic diém sinh hoc cac loai nim &n thudc chi
Russula da dugce nghién ciru ¢ Viét Nam

Loai nAm Pic diém hinh thai Pic diém Tai liéu
sinh thai tham khao
R. albidula Mii ndm mau tring, xdp. Mii ndm khi con non Moc ving (Nguyén
hinh chudng, vé sau thanh dang gia ban cau, datam ¢ Phuong bai
dang ban cau, cudi cung trai thanh dang ban rung, moc Nguyén,
cau dep, phéng hay hoi triing xubng. Mit mi  thanh cym 2017)
nam nhan, bong, khoéng c6 16ng; khi thoi tiét
am c6 thé hoi nhay, dinh, d& tach ra khoi thit
nam. M¢ép mil ¢6 lugn song, duong kinh 6-10
cm. Cubng nam c6 mau giong mi nam. Thit
nam mau trang, khi gia mém, x6p, dic. Dai 5-
6 cm. Bao tr hinh cau, khong mau, khong co
vo gai, trong chira mot giot dau 16n, duong
kinh 2-4 pm.
R. Mil ndm khi con non thuong mau dé xam c¢6 Moc don doc  (Trinh Tam
cyanoxantha sdc thai tim, vé sau tré nén cd mau rd rét, pha hay moc vai Kiét, 2011)
(NAm  x6p tron gilia tim va xanh hay cting c6 khi hodc cai gan nhau.
xanh tim) tim hodc xanh, thuong c6 nhimg soi mau ddm Nam  moc
hon di tr trung tdm ra xung quanh. Ml ndm trong  rung
khi non dang ban cau, sau chuyen sang ban nhiéu  nhat

R. cystidiosa

cau dep, cudi cung thuong triing xuong, nhay,
rong 4-10cm. Vo6 cua mi 16t ra kha dé dang.
Phién nam mau trang sach, hoi vang khi gia,
moc men Xuong, twong dbi xit nhau, vé sau
tré nén thua, mém, khong dé& v nhu cac nim
x6p khac. Cudng mau tring, d6i khi co sic
thai tim trén mat cuéng, hinh try, dai 5-8cm,
rong 1,5-2cm, dac, chic va thuong c6 ré. Thit
nam mau trang, xop. Bao tir 1on hinh elip dén
gan tron 7-8 x 7-10pm, c6 mun coc, khong
mau. Bui bao tir mau tring.

Mii ndm khi non hinh ban cau gﬁn nhu hinh
chudng, khi gia c6 dang ban cau dep, trai
phang, & giita 16m xubng, gan mép vénh lén,
duong kinh mii 4-11cm, c6 mau nau dé sang.
Mat mi lang, khong 16ng, gap mua hay thoi
tiét am s& bi nhay, 16p ngoai rat dé 1ot ra, tu
bong ra. Thit nam c6 mau trang, hoi phot
hong, x6p, gion, dé gay, phién nam mau
trang, hoi dinh rong. Cudng c6 mau trang, sic
hong, dai 2-7 cm, day 0,5-1,5 cm, hinh tru hoi
tron ¢ bung. Bui bao tir mau kem. Bao tir hinh
cau, c6 nhiéu gai, mau vang, co giot dau, kich
thuoc 6-10 x 7-12 pm.

vao mua thu,
nhat 1a duéi
cac cay dé ¢
ving dat thap
va vung nui
cao.

Hoai sinh &
c6 noi dat
am, xuat hién
vao cudi thu.

O Viét Nam,
gap o Ngoc
Linh, tinh
Quang Nam
nhimg  ngay
dau mua
mua.

(Tran  Thi
Phu &
Trinh Tam

Kiét, 2019)



Loai nam

Pic diém hinh thai

Pic diém
sinh thai

Tai li€u
tham Kkhao

R. paludosa

R. rosea

R. variata

R. vinosa

Thé qua dang phéu noéng mau do. M 16n mau
d6 sam, sau khi phat trién thi chuyén sang
mau da cam dén vang, vé mil d& tach khoi mé
nam, duong kinh mil 5-15cm. cubng mép
ctng, mau hong dén mau do, kich thude 6-9 x
1-2,5cm. M6 nidm mau tring, khi bi tén
thuong hoac gia chuyen sang mau tro. Phién
nam mau kem dai déu nhau. Liét bao hinh
chuyef hodc hinh miii méc trong sudt, dudng
kinh 7,5-10,5 pm. Buyi bao t&r mau vang nhat,
bao tir hinh elip rong, khi tu lai thanh dam co6
mau vang nhat. vo bao tir c6 cac nép nhin,
mau 16i va mun, kich thude bao tir 7,5-12 x 7-
10,5 um.

Mii ndm khi con non hinh chudng, vé sau
thanh dang gia ban cau, cudi cing trai thanh
dang ban cau dep, phang hay hoi triing xudng.
Mat ma nam nhan, bong, khong co long; khi
thoi tiét 4m co thé hoi nhay, dinh, d& tach ra
khoi nhém thit nAm. Mép mii khi con non hau
nhu phang, khi gia mép gap hoi 15, & giira mil
nam mau do néu tim, duong kinh 5-9cm.
Cuong nam c6 mau tring, hinh try, hot tron ¢
gbe, xép, dai 4- S5cm. Thit ndm mau tring.
Bio tir dam hinh cau, khong mau, c6 vo gai,
duong kinh 1,5-3 pm.

Mii ndm khi non dang chudng, khi trudng
thanh dang phéu dién hinh, duong kinh 5-8
cm, mit trén mau tim nhat dén tim. Khi non
bé mit phang nhdn, khi gia xuét hién nhimng
duong nut 16n ¢ trung tdm, mép mi nguyen
déu va sic canh. Cudng ndm dang tron, hoi
loe rong ¢ phia trén, nhin, mau tring nga,
x6p, rong gilta, duong kinh 1,2-1,8 cm, cao 3-
10 cm, thit nAm mau tring x6p, day 1-2 mm.
Bio ting dang phién roi, mau tring, rong 3-4
mm, xép xit nhau. Bao tir ddm hinh cau, vo6 ¢6
gai, duong kinh 2-3 um.

Mi I6m va ¢ mau rugu vang dén nau do,
thuong chuyén sang mau trang nhat hodc nau
rdm nang & gitra theo tu01 Cac phlen nim
cach xa nhau c¢6 mau tring va dinh lién hoic
tu do. Cuéng hinh tru va c6 mau tréng hoac
mau kem. Thit gion, nhe. Mau mii dé cua R.

Nidm thudng
moc moc rai
rac hay don
doc trén dat

am, hinh
thanh ré ndm
ngoai  dinh
dudng  voi
cac cay 1la
kim va cay
ho D¢, & do
cao  1.100-
1.280m  tai
Vuon Qubc
gia Bach Ma.
Moc trén nén
dat rung,
phan b6 &
Lang  Son,
Quang Ninh,
Vinh Phic,
Bic Can,
Thai
Nguyén,
Thira Thién
Hué, Pong
Nam B0

Moc  trong
rung  thong,

thuong tao ré
nam véi thuc
vat bac cao,
moc vao mua

mua. Nam
dugc  dung
lam thuc

pham rat gia
tri

Thudng xuat
hién & cac
khu rung cay
la kim vao
mua hé va
dau mua thu.

(Tran  Thi
Phu &
Trinh Tam
Kiét, 2019)

(Nguyén
Phuong Dai
Nguyén,
2017)

(Nguyén
Phuong Dai
Nguyén,
2017)

(Trinh Tam
Kiét, 2012)



Loai nim Pic diém hinh thai Pic diém Tai liéu
sinh thai tham khao
vinosa gan nhu kho thé phan biét bing mat Khi an R
thuong voi cac loai Russula mii d0 doc hai vinosa c6 vi
khac nhu loai R. sanguinaria, R. emetic va R. nhe
nobilis.

R. virescens ~ Mii nim c6 duodng kinh tir 5-8 cm, c6 mau Moc rai rac (Nguyén
xanh lyc nhat v6i mau hoi nau vang & giita, b& chiu khong Phuong Dai
mat mi khd. Mii c6 dang 161 khi con non, khi moc  thanh Nguyén,
gia hon thi phang ra hodc cong 1én tao thanh cum.  Xuit 2017)
mot chd triing & gira. Vién mii ¢6 khia, vo 10t hién trong
nguoc lai tr mép mil. Than ndm cao 3-7cm, ring Thong

duong kinh 2-3 cm, hinh try, mau tr’fmg, né
dan ¢ chan. Thit nAm c6 mau tring, dé giy
khi cam, thit mong. Bao ting dang phién tu
do véi than, mau tréng, mong va xép xit nhau,
dé gay.

ba 14 & da sb
cac lta tudi
nhung  chi
tim thdy
trong rung co
cac loai cay
Dé ¢ ting
dudi.




Phu luc 3: Thanh phin méi truong phan 1p va nhén sinh khéi nim cheo

Thanh phin MGoéi truomng
MMN! PACH? FDA? Gamborg* | Fries® PDAS

Dinh duwdong khoang (mg/L; w/v)
(NH4)>2HPO4 250
NH4Cl 500
(NH4)2SO4 1652
C4H12N20¢6 500 1000
KH2PO4 500 1000 500 163 200 2
MgSO4.7H0 150 500 500 246 100 1
CaCl.2H;0 50 50 147 26
NaCl 25 20
Fe EDTA 20 20
FeSO4. 7TH20 28 1
H3BO3 2,8 3,1
MnCl».2H,0O 3,0
MnSO4 H>O 10,1 0,81
ZnS04.7H20 2,3 2,0 0,88
CuCL.2H,0 0,63
CuSOq4 3,0
Na;Moy. 2H20 0,27 2,0
CoCl26H20 0,025
Kl 0,75
Ngudn carbohydrate (g/L; w/v)
Maltose 5
Glucose 10 20 20 4 20
Malt extract 3 5 1
Dextrose 5
Vitamin (ng/L)
Thiamine HCI 0,1 0,1
Agar (g/L) 8,0-15,0 20




Phu luc 4: Trinh ty cia cic miu nim
>BG1 ITS

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTCCCCTTTGAACCTTTTTGGTCAGGGAAAAGGATT
TTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAAT
GAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTTG
GATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGGT
GCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAACCCTTGAC
CTCAAATCGGGTGAGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAG
AAACTAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCGGGAAAAGCTCAAATTTAA
AATCTGGTGGCCTTTGGCCATCCGAGTTGTAATTTAGAGAAGCGTCTTCCGCGCTGG
ACCATGCACAAGTCTCCTGGAATGGAGCGTCATAGAGGGTGAGAATCCCGTCTTTGG
CATGGACACACCAGGGCTTTTGTGATGCGCTCTCGAAGAGTCGAGTTGTTTGGGAAT
GCAGCTCAAAATGGGTGGTGAACTCCATCTAAAGCTAAATATTGGCGAGAGACCGAT
AGCGAACAAGTACCGTGAGGGAAAGATGAAAAGCACTTTGGAAAGAGAGTGAAACAG
TACGTGAAATTGTTGAAAGGGAAACGCTTGAAGTCAGTCGCGTCGACCGAGACTCAG
CCTTGCCTCGGCTTGGTGTACTTCTCGGCTTGACGGGTCAGCATCAATTTTGCCCCT
TGGATAATGGTGAGGGAAATGTGACACCTTTACGGTGTGTTATAGTCTCTCGTCGCA
TGCAAGGGTTGGGATTGAGGAACTCAGCACGCACC

> CB2 ITS

GGGTCGTGCACGCTCGAACACGCTCTCACATCCATCTCACCCTTTTGTGCATCA
CCGCGCGGGCCCTCCTTTGCAGGAGGGCTTGTGTTTTCACATAAAACTCGATACTGT
GTAGGATGTATTTTCCATTTGCGGACACACGCAATCAATACAACTTTCAACAACGGA
TCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATT
GCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGCACTCCG
AGGGGCACACCCGTTTGAGTGTCGTGAAATCATCAAAAACCTTTTTTTTCCCTTTGA



ACCTTTTTGGTCAGGGAAAAGGATTTTTGGACTTGGAGGTCCCATGCTTGCTTTCAC
CTTTGAAAGCGAGCTCCTCTCAAATGAATTAGTGGGGTCTGCTTTGCTGATCCTTGA
CGTGATAAGATGTTTCTACGTTTTGGATTTAGCACTGTCCATTGGACACCTGCTCCT
AATCGTCCCTTGGGACGTTGATGGTGCTTCGGTCACCGCCATCTACGTTGGTGGAAG
GCTGAGCCCACACAAAACCC

>TT9

TCTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGG
AGGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCG
GACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGA
AGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA
TCTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTC
GTGAAATCATCAAAAACCTTTTTTCCCCTTTGAACCTTTCTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAACCCTTGA
CCTCAAATCGGGTGAGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAA
GAAACTAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCGGGAAAAGCTCAAATTTA
AAATCTGGTGGCCTTTGGCCATCCGAGTTGTAATTTAGAGAAGCGTCTTCCGCGCTG
GACCATGCACAAGTCTCCTGGAATGGAGCGTCATAGAGGGTGAGAATCCCGTCTTTG
GCATGGACACACCAGGGCTTTTGTGATGCGCTCTCGAAGAGTCGAGTTGTTTGGGAA
TGCAGCTCAAAATGGGTGGTGAACTCCATCTAAAGCTAAATATTGGCGAGAGACCGA
TAGCGAACAAGTACCGTGAGGGAAAGATGAAAAGCACTTTGGAAAGAGAGTGAAACA
GTACGTGAAATTGTTGAAAGGGAAACGCTTGAAGTCAGTCGCGTCGACCGAGACTCA
GCCTTGCCTCGGCTTGGTGTACTTCTCGGCTTGACGGGTCAGCATCAATTTTGCCCC
TTGGATAATGGTGAGGGAAATGTGACACCTTTACGGTGTGTTATAGTCTCTCGTCGC
ATGCAAGGGTTGGGATTGAGGAACTCAGCACGCACCTTCGGGTGTCGGGGCTTTGCC

> QN7 ITS

TGCGGAAGGACATTATCGTGCAACCGAGGTGCAAGGGCTGTCGCTGACCTTTTA
AGGGTCGTGCACGCTCGAACACACTCTCACATCCATCTCACCCTTTTGTGCATCACC
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GCGCGGGCCCTCCTTTGCAGGAGGGCTTGTGTTTTCACATAAAACTCGATACTGTGT
AGGATGTATTTTCCATTTGCGGACACACGCAATCAATACAACTTTCAACAACGGATC
TCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGC
AGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAG
GGGCACACCCGTTTGAGTGTCGTGAAATCATCAAAAACCTTTTTTTTTCCCTTTGAA
CCTTTTTGGTCAGGGAAAGGGATTTTTGGACTTGGAGGTCCCATGCTTGCTTTCACC
TTTGAAAGCGAGCTCCTCTCAAATGAATTAGTGGGGTCTGCTTTGCTGATCCTTGAC
GTGATAAGATGTTTCTACGTTTTGGATTTAGCACTGTCCATTGGACACCTGCTCCTA
ATCGTCCCTTGGGACGTTGATGGTGCTTCGGTCACCGCCATCTACGTTGGTGGAAGG
CTGAGCCCACACAAAACCC

> QN8 ITS

GCGGAAGGATCATTATCGTGCAACCGAGGTGCAAGGGCTGTCGCTGACCTTTTA
AGGGTCGTGCACGCTCGAACACACTCTCACATCCATCTCACCCTTTTGTGCATCACC
GCGCGGGCCCTCCTTTGCAGGAGGGCTTGTGTTTTCACATAAAACTCGATACTGETGT
AGGATGTATTTTCCATTTGCGGACACACGCAATCAATACAACTTTCAACAACGGATC
TCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGC
AGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAG
GGGCACACCCGTTTGAGTGTCGTGAAATCATCAAAAACCTTTTTTTCCCTTTGAAAC
TTTTTGGGCACGGAAAAAGATTTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTT
TGAAAGCGAGCTCCTCTCAAATGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGT
GATAAGATGTTTCTACGTTTTGGATTTAGCACTGTCCATTGGACACCTGCTCCTAAT
CGTCCCTTGGGACGTTGATGGTGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCT
GAGCCCACACAAAACCC

> QN11 ITS

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
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TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN19 ITS

GGCCTTTGAAAGGTGTTGTGCACGCTTAAGCCCTCTTAAACATCCATTTTACCC
CTTTGTGCATCACCGCGTGAGTCCACTTTATAAAGAGGGCTTGCGTTTTTACATAAA
ACTTTGTATAGTATAGAATGTTATCTTTTTTTTTTTTTTTTGCAATTATATGCAATC
AATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAA
ATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCAC
CTTGCGCCCCTTGGCATTCCGAGGGGCACACCCGTTTGAGTGTCGTGAAATTCTCAA
AAACCTCTTCTTTAATAAGAAAAGGAATTTTTGGACTTGGAGGTTTGATGCTTGCTT
TTATCTTAAAAGGCAAGCTCCTCTAAAATAGATTAGTAGGATCTGCTTTGCTGATTC
TTAATGTGATAAGATGCTTCTACATTTTGAATTTGGCACTGTCTTTTGGATGCCTGC
TTCTAACTGTCTTTATTAGACAATGATGGTGTCTTTGGTCACTGCTATTTATATTGG
CAAGAGGCTAGACCCACATAAAAGAAAAAAC

> QN20 ITS

GCCGAGGCTGGCGCTAATATTTTTTGTGCACGCCTCGGTGCTCTCTCATAATCC
ATCTCACACCCTTTTGTGCATCACGGCGTGGGCACCCTCTTTTAGAGAGTGTTTGCG
CTTTTACACACACCCACCGCATGTGTAGAATGTCTTACTATCTGCGATAACACGCAA
TCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCG
AAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGC
ACCTTGCGCCCCTTGGAATTCCGAGGGGCACACCCGTTTGAGTGTCGTGAACATCCT
TCAACCTTTCTTAGTTTCTCGACTAAGAAAGGCTTGGACTTTGGAGGTTTTTCATTG
CTGGCCTCTCTTGAAGCCAGCTCCTCCTAAATGAATTAGTGGGGTCTGCTTTGCCGA
TCCTTGACGTGATAAGATGTTTCTACGTCTTGGGTTTCGCACTGTCGCTTTAGACCT
TGCTTCTAACCATGTTG

> QN22 ITS

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
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ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN29 ITS
CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGEGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGETCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QNS0 ITS

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC
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>BG1 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> CB2 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN7 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGETTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
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TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN8 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN11 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN19 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
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CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN20 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN22 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC
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> QN29 LSU

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> QN50 LSU
CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGEGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGETCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

> Nam xop dé ITS

CTCACATCCATCTCACCCTTTTGTGCATCACCGCGCGGGCCCTCCTTTGCAGGA
GGGCTTGTGTTTTCACATAAAACTCGATACTGTGTAGGATGTATTTTCCATTTGCGG
ACACACGCAATCAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCAGTGAATCATCGAAT
CTTTGAACGCACCTTGCGCCCCTTGGCACTCCGAGGGGCACACCCGTTTGAGTGTCG
TGAAATCATCAAAAACCTTTTTTTTCCCTTTGAACCTTTTTGGTCAGGGAAAAGGAT
TTTTGGACTTGGAGGTCCCATGCTTGCTTTCACCTTTGAAAGCGAGCTCCTCTCAAA
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TGAATTAGTGGGGTCTGCTTTGCTGATCCTTGACGTGATAAGATGTTTCTACGTTTT
GGATTTAGCACTGTCCATTGGACACCTGCTCCTAATCGTCCCTTGGGACGTTGATGG
TGCTTCGGTCACCGCCATCTACGTTGGTGGAAGGCTGAGCCCACACAAAAC

Phu luc 5: Két qua phén tich thanh phin dinh dudng
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Analysis of variance

Variate: Protein

Source of variation d.f. s.s. m.s. v.r. F pr.
Sample 9 353.073 39.230 5.31 <.001
Residual 30 221.566 7.386

Total 39 574.639

Tables of means

Variate: Protein

Grand mean 24.01

Sample BG1 CB2 QN11 QN19 QN20 QN22 QN29
18.32 20.15 23.25 23.25 26.54 25.15 23.33
Sample QN50 QN7 QN8
26.57 29.00 24.51

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30

l.s.d. 3.925
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Duncan's multiple range test

Sample

BG1
CB2
QN11
QN19
QN29
QN8
QN22
QN20
QN50
QN7

Mean
18.32
20.15
23.25
23.25
23.33
24.51
25.15
26.54
26.57
29.00

ab
bc
bc
bc

cd
cd
cd

Analysis of variance

Variate: Fat

Source of variation

Sample
Residual

Total

Tables of means

Variate: Fat

Grand mean 1.46

Sample

Sample

BG1

2.04

QN50

d.f.

30
39

CB2
1.45

QN7

S.S.
3.53331
1.20165
4.73496

QN11
1.63

QN8

QN19
1.48

m.s.
0.39259
0.04005

QN20
1.38

v.r.

9.80

F pr.
<.001

QN22
0.80

QN29
1.67
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1.36 1.36 1.47

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 0.289

Duncan's multiple range test

Sample
Mean

QN22 0.797 a
QN50 1362 b
QN7 1363 b
QN20 1377 b
CB2 1.445 b
Qns 1.465 b
QN19 1.478 b
QN11 1632 b
QN29 1675 b
BG1 2.045 c

Analysis of variance

Variate: Ash

Source of variation d.f. S.S. m.s.
Sample 9 0.071053 0.007895
Residual 30 0.190225 0.006341
Total 39 0.261278

Tables of means

v.r.

1.25

F pr.
0.306
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Variate: Ash

Grand mean 0.99

Sample BG1 CB2 QN11 QN19 QN20 QN22
1.01 1.03 1.00 1.00 1.01 0.89
Sample QN50 QN7 QN8
0.97 1.06 0.97

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 0.115

Duncan's multiple range test

Sample

Mean

QN22 0.8925 a

QN29 0.9575 ab
QN50 0.9725 ab
QN8 0.9750 ab
QN11 0.9975 ab
QN19 0.9975 ab
QN20 1.0050 ab

BG1l 1.0075 ab
CB2 1.0325 b
QN7 1.0550 b

Analysis of variance

QN29
0.96



Variate: Fiber

Source of variation

Sample
Residual

Total

Tables of means

Variate: Fiber

Grand mean 11.29

Sample

Sample

BG1

10.21

QN50
13.70

CB2

d.f.

30
39

10.86

QN7
8.73

21

S.S.
88.159
59.620

147.779

QN11 QN19
12.30 10.40

QN8
11.40

m.s. V.r. F pr.
9.795 4.93 <.001
1.987

QN20 QN22
9.98 13.40

Least significant differences of means (5% level)

Table
rep.
d.f.
l.s.d.

Sample

4
30

2.036

Duncan's multiple range test

Sample

QN7
QN20
BG1
QN19
CB2

Mean
8.73
9.98

10.21

10.40

10.86

ab
abc
abc

abc

QN29
11.90
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QN8 11.40 bcd
QN29 11.90 bcde
QN11 12.30 cde
QN22 13.40 de
QN50 13.70 e

Analysis of variance

Variate: Carbohydrate

Source of variation d.f. S.S. m.s. V.I. F pr.
Sample 9 363.09 40.34 3.45 0.005
Residual 30 350.57 11.69

Total 39 713.66

Tables of means

Variate: Carbohydrate

Grand mean 62.38

Sample BG1 CB2 QN11 QN19 QN20 QN22 QN29
68.40 66.50 61.81 63.85 61.09 61.09 62.13
Sample QN50 QN7 QN8
57.40 59.88 61.64

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 4.937

Duncan's multiple range test



Sample

Mean

QN50 57.40 a

QN7 59.88 ab
QN20 61.09 abc
QN22 61.09 abc
QN8 61.64 abc
QN11 61.81 abc

QN29 62.13 abc
QN19 63.85 bcd
CB2 66.50 cd
BG1 68.40 d

Analysis of variance

Variate: VitaminC

Source of variation d.f.
Sample 9
Residual 30
Total 39

Tables of means

Variate: VitaminC

Grand mean 21.58

Sample BG1 CB2
18.68 21.66
Sample QN50 QN7

26.06 22.68

189.562
148.337
337.899

QN11
21.71

QN8
22.37

23

m.s.

21.062

4.945
QN19 QN20
19.47 22.41

V.r.

4.26

F pr.
0.001

QN22
22.49

QN29
18.25
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Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 3.211

Duncan's multiple range test

Sample
Mean

QN29 18.25 a
BG1 18.68 a
QN19 19.47 ab
CB2 21.66 ab
QN11 21.71 ab
QN8 2237 b
QN20 2241 b
QN22 2249 b
QN7 2268 b

QN50 26.06 c
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Analysis of variance

Variate: Ca

Source of variation d.f. S.S. m.s. V.I. F pr.
Sample 9 2899675. 322186. 56.77 <.001
Residual 30 170256. 5675.

Total 39 3069930.

Tables of means

Variate: Ca

Grand mean 830.

Sample BG1 CB2 QN11 QN19 QN20 QN22 QN29
889. 811. 613. 686. 691. 1010. 621.
Sample QN50 QN7 QN8
1530. 874. 574.

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 108.8

Duncan's multiple range test

Sample



Mean
QN8 5735 a
QN11 613.2 a

QN29 621.1 a
QN19 685.5 a
QN20 691.0 a

CB2 811.1 b
QN7 8745 b
BG1 889.2 b

QN22 1010.0 c
QN50 1530.1 d

Analysis of variance

Variate: Cu

Source of variation d.f.
Sample 9
Residual 30
Total 39

Tables of means

Variate: Cu

Grand mean 36.82

Sample BG1 CB2
39.38 35.33
Sample QN50 QN7

31.02 41.67

26

S.S. m.s.
451.85 50.21
304.27 10.14
756.11
QN11 QN19 QN20
37.92 38.86 32.80
QN8
41.06

V.r.

4.95

F pr.
<.001

QN22
34.22

QN29
35.95
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Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 4.599

Duncan's multiple range test

Sample
Mean

QN50 31.02 a
QN20 32.80 a
QN22 34.22 ab
CB2 35.33 ab
QN29 35.95 ab
QN11 37.92 bc

QN19 38.86 bc

BG1 39.38 bc
QN8 41.06 ¢
QN7 41.67 c

Analysis of variance

Variate: Fe

Source of variation d.f. S.S. m.s.
Sample 9 1204356. 133817.
Residual 30 54926. 1831.
Total 39 1259281.

Tables of means

Variate: Fe

V.r.

73.09

F pr.
<.001



Grand mean 431.6

Sample BG1
400.2
Sample QN50
298.8

Least significant differences of means (5% level)

Table
rep.
d.f.
l.s.d.

CB2
310.2

QN7
465.6

Sample

4
30
61.79

QN11
440.4

QN8
566.0

Duncan's multiple range test

Sample

Mean

QN20 1432 a
QN50 2988 b
CB2 310.2 b
BG1 400.2 c
QN22 4020 c
QN11 4404 c

QN19 4534 c
QN7 465.6 ¢
QN8 566.0 d
QN29 836.5 e

Analysis of variance

Variate: Mg

Source of variation

d.f.

28

QN19
453.4

S.S.

QN20 QN22
143.2 402.0

m.s. V.r.

QN29
836.5



Sample
Residual

Total

Tables of means

Variate: Mg

Grand mean 443.

Sample

Sample

BG1

364.

QN50
369.

9
30
39

CB2
360.

QN7
447.

29

318584. 35398. 8.36 <.001
126967. 4232.
445551.

QN11 QN19 QN20 QN22
636. 552. 350. 410.

QN8
489.

Least significant differences of means (5% level)

Table
rep.
d.f.
l.s.d.

Sample

4
30
93.9

Duncan's multiple range test

Sample

QN20
CB2
BG1
QN50
QN22
QN7
QN29
QN8

Mean
350.4
360.1
364.0
369.3
409.5
447.4
451.9
489.4

ab
ab
ab
bc

QN29
452.



QN19 552.1 cd
QN11 636.0 d

Analysis of variance

Variate: Mn

Source of variation d.f.
Sample 9
Residual 30
Total 39

Tables of means

Variate: Mn

Grand mean 11.99

Sample BG1 CB2
11.45 11.13
Sample QN50 QN7
10.62 13.82

30

S.S.
258.009
45.681
303.689

QN11
12.57

QN8
12.03

m.s. V.r. F pr.
28.668 18.83 <.001
1.523
QN19 QN20 QN22
12.61 6.91 17.57

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 1.782

Duncan's multiple range test

Sample

Mean

QN29
11.23
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QN20 6.91 a
QN50 10.62 b
CB2 11.13 b
QN29 11.23 b
BG1 1145 b
QN8 12.03 bc
QN11 12.57 bc
QN19 12.61 bc
QN7 13.82 ¢
QN22 17.57 d

Analysis of variance

Variate: Na

Source of variation d.f. S.S. m.s.
Sample 9 175248.3 19472.0
Residual 30 28747.3 958.2
Total 39 203995.6

Tables of means

Variate: Na

Grand mean 382.1

Sample BG1 CB2 QN11 QN19 QN20
357.8 368.2 342.6 345.5 405.9
Sample QN50 QN7 QN8
384.1 533.1 299.3

Least significant differences of means (5% level)

Table Sample
rep. 4

V.r.

20.32

F pr.
<.001

QN22
322.8

QN29
462.0
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d.f. 30
l.s.d. 44.70

Duncan's multiple range test

Sample

Mean
QN8 2993 a
QN22 322.8 ab
QN11 342.6 abc
QN19 3455 abc
BG1 357.8 bcd
CB2 368.2 bcd

QN50 3841 cd
QN20 4059 d
QN29 462.0 e
QN7 5331 f

Analysis of variance

Variate: P

Source of variation d.f. S.S.
Sample 9 1684333.
Residual 30 1481837.
Total 39 3166170.

Tables of means

Variate: P

Grand mean 3064.

Sample BG1 CB2 QN11 QN19

3333. 2934. 3086.

3124.

m.s.
187148.
49395.

QN20
2631.

V.r.

3.79

F pr.
0.003

QN22
3249.

QN29
3296.
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Sample QN50 QN7 QN8
2837. 3093. 3057.

Least significant differences of means (5% level)

Table Sample
rep. 4
d.f. 30
l.s.d. 321.0

Duncan's multiple range test

Sample

Mean
QN20 2631 a
QN50 2837 ab
CB2 2934 abc
QN8 3057 bcd
QN11 3086 bcd
QN7 3093 bcd
QN19 3124 bcd
QN22 3249 cd
QN29 3296 cd
BG1 3333 d

Analysis of variance

Variate: Zn

Source of variation d.f. S.S. m.s.
Sample 9 2940.63 326.74
Residual 30 886.21 29.54

Total 39 3826.84

v.r.

11.06

F pr.
<.001



Tables of means

Variate: Zn

Grand mean 72.62

Sample

Sample

Least significant differences of means (5% level)

Table
rep.
d.f.
l.s.d.

BG1
72.33

QN50
62.52

CB2
70.30

QN7
76.41

Sample

4
30
7.849

QN11
77.76

QN8
92.69

Duncan's multiple range test

Sample

QN22
QN50
QN20
QN29
CB2
BG1
QN19
QN7
QN11
QN8

Mean
60.09
62.52
68.97
69.95
70.30
72.33
75.16
76.41
77.76
92.69

ab
bc
bc
bc

34

QN19
75.16

QN20 QN22
68.97 60.09

QN29
69.95
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Phu luc 6. Mot s6 miu phiéu diéu tra phéng véan

MAU PHIEU KHAO SAT TiNH HINH THU HAI NAM AN CHI Russula

(Danh cho nguwoi thu hai nim)

Loai TUNEZ: evvevvieiieeiieeie e L0ai CAY Chilliu.viiiiiciieeiieeeeeeee e
Vi tri moc (sat géc CAY, dUGT TAN. .. )1 i
STT Cau hoi Tra loi
1 Mua thu hai chinh 1a khi nao?

Théng thu hai chinh?

Thot gian thu hai trong ngay?

Bao quan nam sau khi thu hai nhu thé nao?

Muc dich thu hai ndm 1a dé an hay dé ban?..

Khéi lwong nidm hai duoc trung binh bao nhiéu?...
Thu nhap tur viéc thu hai nam phuc vu muc dich?

Kinh nghiém nhén biét nAm an duoc dé thu hai?

O 0 3 O »n kW DN

Truyén kinh nghiém thu hai ndm an cho ai?
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MAU PHIEU KHAO SAT PIEU TRA THI TRUONG NAM CHEO

(Danh cho nguoi budén ban nim)

NEAY PRONE VA ... e
DA G oo
Ngudi tra 101 phong van/noi cong tac: .......
Tubi:......c.e..ee. Gidi tinh:........ Nghé nghiép:............... Dan toc:............
Stt Cau hoi Tra 1oi Ghi chu
1 Buodn ban ¢ dang tuoi/kho?

- NA&m tuoi
Ném non, vira,
Ndam gia, nut, gay
- Nam kho
Loai 1
Loai 2
- Khac

2 Muc dich:

- Pé 1am thyc pham?
Trong nudc (trong,ngoai tinh)
Xudt khau

- Lam thubc?
Trong nuodc
Xudt khau

- Ban (trong nudc, xuat khau)?

- Khéc

3 Phén loai san pham?

- Kich thudc ctia nam?
Chét lugng?
- Mau sac?
- Giai doan phat trién?
- Khac

4 Ngudn thu mua?
- T nguoi dan hai ti rung
- Khac (chi tiét nguon?)

5 Gia ban?
- Loail
- Loai2

Ban nAm & dang tWoi/KNO?. . ......ooee e e
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MAU PHIEU KHAO SAT THI TRUONG NAM CHEO

(Danh cho cén bg quan ly rung)

INEAY KNAO SAL:...eiiiiiiieeiieeiiee et ettt ettt e et e e e et e sebeeseeesbeensaeenseas
Ngudi tra 101 phong VANEON VIt ... ..eoeeee oot
DA G
STT Cau héi Tra 1oi

1  Diéukién dé ngudi dan duoc vao rimg thu hai nAm?

2 Quan Iy ngudi dan vao rimg hai ndm ty nhién thé nao?

3 C6 khuyén nghi nao danh cho ngudi thu hai khong?

4 Nguoi thu héi c6 nhiing khé khan nao?

5 €6 khuyén céo nao vé dic diém nim thu hai, thoi diém thu hai?

6  Yéu cau bao céo két qua thu hai cho ngudi quan 1y ring 1a gi?

7 C6 hudng dan k§ thuat thu hai ndAm cho nguoi hai nim khong?

8  Udc tinh san lugng nam thu hoach dugc (ném tuoi/ kho?

MAU PHIEU KHAO SAT THI TRUONG NAM CHEO

(Danh cho céc s¢ ban nganh dia phuong)

NEAY PRONE VAN ... oo,

Daa Chir. . e,

Stt  Céau hoi Tra loi
1 Chinh sach phat trién 1am san ngoai go?
2 Chinh sach hd tro tai sinh tu nhién ciia nAm cheo?
3 Chinh sach hd trg nghién ctru ki thuat canh tac nam cheo?
4 Chinh sach hd tro ché bién nidm cheo?
5 Chinh sach phat trién nim cheo thanh san pham dic san?
6  Chinh sach ddi voi xuat khau nAm cheo?




38

PHIEU PIEU TRA NAM

DO AM VA KhONE KD oo



