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1. PAT VAN DE

NAim 16n ¢6 vai tro quan trong véi hoat dong cua cac hé sinh thai trén can.
Cung cac sinh vat di dudng khac, chiing tham gia vao qua trinh phan hiy cac chat
hiru co chu yéu co nguén géc thuc vat, nhiéu loai tao thanh ndm ré véi thuc vat bac
cao. Nam dong vai tro quan trong trong cac chu trinh sinh dia hoa va & nhiéu ludi
thirc an, duy tri sy on dinh cua hé sinh thai. Viéc nghién cuu vé nim 16n rat can
thiét, mot mat do nhitng nghién ctru vé ching con han ché, mit khac do tac dong
tidu cuc ciia con ngudi ngly cang ting din dén mat can bang sinh thai va sy tuyét
chung ciia mot sb loai [1].

Ho ndm Théng (Boletaceae) co soi nam phat trién va hinh thanh qua the 16m,
ching dong vai tro thiét yéu trong cac h¢ sinh thai nhiét déi, hinh thanh cac t6 chirc
nam ré véi cac loai thuc vat ho Dau (Dipterocarpaceae), ho Bau (Fabaceae), ho Dé
(Fagaceae), ho Thong (Pinaceae)... Chung c6 the tiép can voi cac dang dinh dudng
ma thue vat khong thé st dung tryc tlep va ngudn dinh dudng tach biét véi 1é cay.
Do d6, cdy chu hip thu t6t hon cac chat dinh dudng tir bén ngoai (dac biét la mo6i
truong nghéo dinh dudng) nho lién két v&i cac soi nAm dong thoi cay chu cung cép
cho soi ndm chat dinh dudng can thiét phuc vu cho qua trinh sinh truong cua chung.
Ngoai ra, ndm cong sinh v6i thuc vat con 1am ting kha ning chdng chiu véi cac anh
huong bét 1oi clia moi truong, cling nhu tham gia vao qua trinh phan huy chat hitu
co. Poi v6i con ngudi, nhiéu loai dong vai trd 1am thyc pham nhiéu loai chtra hoat
chit sinh hoc tng dung trong y dugc. Khu vuc Pong Nam A 13 trung tdm da dang
sinh hoc cta cac loai thuoc ho Nam thong Boletaceae [2].

Nghién ctru vé sy da dang ctia cac loai nim 16n & Tay Nguyén cta Le Ba Dung
[3] da xem xét cac nhom ndm 16n khac nhau, trong d6 c6 mot s6 thong tin vé ho
Boletaceae, dir liéu tir d6 dugc dua vao cong trinh tong két vé nim 16n & TAy Nguyén,
mo ta so bo thong tin vé 300 loai [4], trong d6 khoang 24 loai nam thudc ho
Boletaceae.

Khu vuc phan bd nidm tai rimg thong & cao nguyén Da Lat di duoc cac nha
nghién ctru ngudi Phap cong bd nim 1964 [5]. Trong cong trinh nghién ciru cia cac
nha nghién cuu nam hoc ngudi Puc [6] tai khu vuc nay, ngoai dai dién ctua cac ho
khac da ghi nhan mot loai méi thude ho Boletaceae 1a Xerocomus langbianensis
Dorfelt, Kiet et A. Berg, va mdt phu loai Boletus queletii Schulz var. aurantiacus
Dorfelt, Kiet et A. Berg.

Theo sb liéu tong hop cua chung t6i [2], dd thong ké duoc 493 loai nim thudc
15 bd, 70 ho va 192 chi’(’y Tay Nguyén. Theo do, Boletaceae 1a ho lg'm tht hai sau
Polyporaceae trong b nam Boletales. Tuy nhién, trong nhitng ndm gan day, nho st
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dung cac phuong phép di truyén phan tir, viéc phan loai ndm da c6 nhimng thay ddi
16m, khai niém vé nhicu chi da thay doi dang ké s6 lugng cac don vi phén loai c6 bac
cao hon cling c6 su thay doi, nhiéu loai va chi méi da dugc mo ta.

Khu bao ton thién nhién Kon Chu Ring (KBTTN Kon Chu Ring) ciing nhu
hau hét cac vuon qudc gia va khu bao ton thién nhién & khu vyc Tay Nguyén 1a
nhitng khu vyc ¢6 cé dién tich ring tu nhién 16n voi tham thyc vat da dang. Tuy
nhién, cho dén nay chua c6 cong trinh nghién cru nao coéng bd day du va cu thé vé
su da dang cua ho nam Thong Boletaceae & khu vuc nay.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Céc loai nAm thudc ho Boletaceae dugc thu thdp tor nam 2016 dén nay tai
KBTTN Kon Chu Rang.

Pic diém diéu kién tu nhién: KBTTN Kon Chu Ring nim & phia Pong Bic
tinh Gia Lai (xd Son Lang, huyén K'Bang), toa do dia 1y tir 14,5°N - 14,58°N dén
108,5°E - 108,65°E, giap voi cac tinh: Binh Dinh, Quang Ngai va Kon Tum. Dién
tich khu béao ton 1a 159 km?, trong do 156,1 km? (99%) 1a rimg nguyén sinh va con
nguyén ven. Khu bao ton cha yéu la d6i nti ¢ phia Béc, do cao tir 800 dén 1452 m
so voi muc nudce bién. Nhiét do trung binh nam khoang 21°C (t6i da vao thang 5 1a
28°C, tdi thiéu vao thang 1 1a 12°C). Luong mua trung binh nim khoang 1900 -
2000 mm, dinh diém cua lwong mua roi vao thang 9 (340 mm). Mua khé tuong d6i
ngén, véi lwong mua khoang 60 mm mdi thang tir thang 1 dén thang 4 [7]. Nhiéu
song nho chay qua khu bao ton thudc luu vue song Kon, c6 mot s thac nudc, trong
d6 noi tiéng nhat va cao nhat 1a thac Hang En (thac K50).

Kiéu rung chinh 1a rimg hdn giao la rong, la kim nui trung binh, phén bb & do
cao tir 900 dén 1500 m vé phia Tay Bic khu bao ton. P9 che phii cta kiéu rimg nay
1a 70% dén 80%, thuc vt chu yeu la cac dai dién cua ho Fagaceae, Lauraceae,
Fabaceae, Clusiaceae, Myrtaceae, Ericaceae, Burseraceac va Magnoliaceae, xen lan
véi mot sO loai thuc vat hat tran (Dacrycarpus imbricatus, Dacrydium elatum).
Rurng thuong xanh nui thap phan bo & do cao dudi 900 m.

2.2. Phwong phap nghién ciru

2.2.1. Nghién cvru hinh thdi hoc

Cac dic diém hinh thai vi mé duoc nghién ctru trén mau nim tuoi va kho,
thong qua phan tich hinh anh va mo ta tai hién truéng. Cac cau tric vi hinh thai
dugc nghién clru bang cach phéan tich mau kho dudi kinh hién vi quang hoc va kinh
hién vi dién tir [8, 9].

2.2.2. Nghién ctvu di truyén phan tiv

Nghién ctru phan tir dya trén sy nhan biét phét sinh loai [10]. Bé danh gia tinh
trang phén loai cua cac dong phat sinh loai da xac dinh va dua ra cac gia thuyét vé
loai, dwa trén cac ranh gii dugc chp nhan vé kha niang bién thién cua cac ving gen
ITS1-5.8S-ITS2 va tefla nDNA trong loai [11, 12].

68 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 30, 12-2022



Nghién ctru khoa hoc céng nghé

DNA dugc chiét xuit tr mdu ndm kho bang bo kit NucleoSpin® Plant I
(Macherey-Nagel, Diiren, Dtc). Vung gen ITS1-5.8S-ITS2 cua ribosome dugc
khuéch dai voi mdi ITSIF va ITS4B [13], yéu t6 dich ma kéo dai (tefla) - véi moi
dic hiéu BoletaceaeEF1-B-F1 va EF1-B-R [8]. Céc san pham PCR dugc tinh sach
bang Bo tinh khiét DNA gen Fermentas (Thermo Fisher Scientific, Waltham, MA)
va dugc giai trinh ty trén May phan tich di truyén mau ABI 3130 (Hé thdng sinh hoc
ung dung, Waltham, MA). Dir liéu tho da dugc chinh stra va tap hgp trong MEGA X
[14]. Cac chudi méi duoc tao ra dugc dang ky trén GenBank.

3. KET QUA VA THAO LUAN

Tién hanh nghién ctru trén 18 mau nam thudc ho ndm Thong Boletaceae thu
thap tu thyc dia. Két qua phan tich trong phong thi nghiém da ghi nhan 6 loai:
Tylopilus aff. balloui, Tylopilus subotsuensis, lonosporus longipes, Chiua viridula,
Chalciporus sp., Phylloporus sp (Bang 1). Trong d6, 2 loai lonosporus longipes va
Chiua viridula 1an du tién duoc ghi nhén tai Viét Nam nam 2020 [15], Tylopilus
subotsuensis 13 loai méi cho khoa hoc duoc moé ta gan day [16, 17]. Ngoai ra, 2 mau
con lai méi duoc xac dinh & cip d6 chi va chung co thé 1a cac loai méi ddi véi khoa
hoc (Chalciporus sp., Phylloporus sp.).

Bang 1. Cac loai thuoc ho ndm Théng Boletaceae tai KBTTN Kon Chu Ring
phan bd & d6 cao 1000m so v&i muc nude bién

TT Tén loai Ky hi¢u méu M3 50 trén GenBank
ITS tefla
1 Chalciporus sp. LE 312689 MZ451346 MZ424889
2 | lonosporus longipes LE 315589 MZ7451349 MZ424890
3 | Tylopilus aff. balloui LE 312700 MZ451358 MZ424886
4 | Tylopilus subotsuensis LE 312527 — MWO014272
MZ45134 MZ424
5 Chiua viridula II:E g}gg}é i 347 . 887
6 | Phylloporus sp. LE 312684 — MZ424892

Duéi ddy 1a phin mé ta chi tiét dic diém sinh hoc cia 3 loai thudc ho nim
Boletaceae dugc tim thdy ¢ khu BTTN Kon Chu Ring, tinh Gia Lai. Pay 1a lan dau
tién chung t6i dwa ra mo ta nhing loai nay ¢ Viét Nam. O cdp d6 phan loai chi,
nhitng dic diém hinh thai dic trung cua chi dugc mo ta so bo. béi vai cép d6 phan
loai loai, bao gém tén khoa hoc kém theo cac té€n goi da co trudc do, mo ta hinh thai
dwa vao mau ndm thu duoc va dir liéu co san tir cac nguf)n tai lidu, dir liéu vé phan
bb trén the gi¢i va Viét Nam. Cac mau nghién ctru bao gom day du thong tin ve vi
tri thu mau (toa do dia 1y, d6 cao so voi myc nudce bién, gia thé, sinh canh). Pdi véi
hinh anh mo ta, bao gdm sinh canh noi thu mau, anh qué thé ngoai thuc dia, anh vi
cdu tric (bao tir, dam, cac loai liét bao, sgi ndm, bao tir phong dai) dudi kinh hién vi
dién tir va kinh hién vi dién tir quét.
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Phan hg Boletoideae Burnett
Chi Tylopilus P. Karst., Revue mycol., Toulouse 3 (9): 16 (1881).

Dic diém hinh thai cua chi: Bao ting ban diu mau tring nhat, sau d6 hoi hong
nhat nhu rugu vang hoédc nau hong, thit nam mau trang hoac sang mau, thuong khong
doi mau hodc hoi chuyén sang mau hong khi bi dap nat, dac biét chung c6 vi dang [9].

1. Tylopilus subotsuensis T.H.G. Pham, A.V. Alexandrova & O.V. Morozova,
sp. nov. in Crous et al., Pesoonia 45: 397 (2020).

o et g ° -

Hinh 1. 1-2 Qua thé 7 Viopilus subotsuensis; 3-4 Liét bao 14; 5- Li¢t bao dudi; 6- Bao tir
Puong kinh mii 30-90 mm, ban dau hinh ban ciu, sau do 16i va det; mép mil
cong xuéng dudi sau do phéng dén, bé mat nhén, kho, hoi nhéy trong thoi tiét 4m, ban
déau san hodc phét min, sau d6 nhin va béng; mau sdc thay ddi tir mau be va nau nhat
pha chut 6 liu dén nau nhat va niu (4A3-4, 4B3-4, 5C3-5, 5D4-8, 6E4-6) [18]. Bao
tang 16m xung quanh dinh cubng, day t6i 10 mm, mau tir tring dén hoi hong; 16 trén
bao ting tron hodc hoi goc canh, duong kinh téi 1 mm. Kich thude cubng 80 - 120 x
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10 - 25 mm, gén nhu hinh try to dén vé phia gde ném rin chéc, kho, hoi nhéy trong
diéu kién thoi tiét am wot. Thit nam chic, mau trang, khong thay d6i. Goc than va
nhiing chd bi con tring gay ton thuong dan chuyén sang mau vang nhat. Khong mui,
vi déng.

Kich thudc dam 23-28 x 6-9 um, trén mdi dam gdm 4 bao tir. Kich thudc bao
tir (7,5-) 9-10 (-11,5) x (3-) 3,5 (-4,5) pm, Q = (2,2-) 2,6 (-3), hinh thoi bé mit hoi
16m, thon dan vé phia dinh, nhin. Liét bao 1a hinh thoi kich thudc 29-66 x 9-15 um,
thuong c6 thanh mong. Liét bao c6 kich thudc 45-72 x 10-15 um. Hé sgi dang phién
phan nhanh. Liét bao vo dugc tao thanh tir cc soi nam hinh soi dan xen chéic chén,
thudng xuyén phan nhanh mau vang nhat, rong 5-8 pm. Long cudng bao gém cac té
bao hinh chuy hep, kich thudc 25-35 x 7-10 um, c6 dam bat thu rai rac. Liét bao
duoi co6 kich thude 25-60 x 6-10 um, hinh cAu hodc hinh tru.

Sinh thai: moc don ddc hodc thanh cum trén gia thé dat trong rimg thuong xanh.

Phﬁn bd: toa do dia }}'/ }4,50042°N, 198,56338°E, do cao 1000 m so vo1 muc
nudc bi€n, moc trén gia thé dat trong rung hon giao 14 rdng, 1a kim nti trung binh.

Phan bd trén thé gidi: loai méi cho khoa hoc, chua ghi nhan & noi nao khac
ngoai Viét Nam.

Sinh thai: moc don ddc hodc thanh cum trén gia thé dat trong rimg thuong xanh.

Phin hgo Leccinoideae G. Wu & Zhu L. Yang, Fungal Diversity 69: 105
(2014) - OctavianiaceaeLocq. ex Pegler & T.W.K. Young [as 'Octavianinaceae'],
Trans. Br. mycol. Soc. 72: 379 (1979) - Chamonixiaceae Jiilich, Bibl. Mycol. 85:
357 (1982)

Chi Ionosporus Khmeln., in Khmelnitsky, Davoodian, Singh, Raspé, Lee,
Fechner, Bonito, Lebel & Halling, Mycol. Progr. 18(3): 444 (2018).

Céc dic diém hinh thai dic trung cua chi: bao tir mau tim sim déc trung trong
KOH, bui bao tr mau tim nhat hodc nau do. Bao tir ¢c6 dang hinh thoi, bé mat nhan
dudi kinh hién vi dién tir, dang hat dudi kinh hién vi dién tir quét [19].

2. Ionosporus longipes (Masee) Khmeln., Davoodian, Raspé, S.M.L. Lee &
Halling, in Khmelnitsky, Davoodian, Singh, Raspé, Lee, Fechner, Bonito, Lebel
&Halling, Mycol. Progr. 18(3): 445 (2018). - Boletus longipes Massee, Bull. Misc.
Inf., Kew: 207 (1909).

Buong kinh mii 4 - 7 cm, 16i, kho, min nhu nhung, mau ndu nhat (5E4, 5F7),
dau tién la nép gip vio trong, sau d6 la meép nh6 1én. Bao tang xbp, 16m quanh dinh
ctia cudng, mau kem den vang nhat (3A5, 4A3), 16 trén bao tang c6 hinh gbc canh,
duong kinh den 1 mm, 6ng ndm c6 mau sac gidng vai bao tang, chuyén sang mau
hoi do khi bi t6n thwong. Kich thuéc cudng 5 - 8 x 0,7 - 1 cm, hinh try to dan vé
phia gbc, kho, khia doc, be mat hat min, c6 hoa mau nau, nau nhat hodc néu (5E4,
6F3) [18], mau tring o gdc, voi soi ndm co ban mau trang Thit nam mém, xdp,
mau vang nhat ¢ mi nam, cimg hon va c6 mau tring & phan cudng, khong d6i mau
néu bi hong, chuyén sang mau d6 do NH,OH. Mui khong dic trung, vi dang.
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Hinh 2. 1- Qua thé lonosporus longipes; 2- Bao tit phong dai; 3- Liét bao 14;
4- Liét bao duoi; 5- Bao tir

Kich thudc dam 31-35 x 8,5-10 um, mdi dam bao gém 4 bao tur, hinh chai,
khong mau. Kich thude bao tir (12,6-) 13,5 (-14,2) x (4,6-) 5,2 (-5,9) pm. [Q = (2,3-)
2,6 (-2,9)], dang san, mau tim sam, da s6 hinh thoi, bé mit nhan duéi kinh hién vi
dién tr, dang hat san dudi kinh hién vi dién tir quét, mau tim sim trong KOH. Liét
bao la kich thudce 31 - 50 x 6 - 10 pm khong mau. HE soi dang phién phéan ky bao
gom cac té bao khong mau. Liét bao vo bao gdm cac té bao c¢6 thanh mong hinh tru
nam nghiéng, 100-142 x 7-9 um, mau nau nhat trong KOH. Long cudng bao gdm
céc té bao dan xen voi nhau. Liét bao dudi kich thudc 32-54 x 8-11 pm, hinh try,
hinh chai hoac hinh thoi, mau nau trong KOH.

Sinh thai: moc trén dat rimg hén giao thudng xanh nii trung binh.

Phan b(f): toa do dia ly 1,4,519481°N, 198,6059643°E, d6 cao 1000 m so voi
muc nudc bién, trén gia thé dat trong rung hon giao thudng xanh véi uu thé 1a cac
loai thuc vat thudc ho Mdc lan Magnoliaceae, ho Sim Ho Myrtaceae, ho Thong tre
Podocarpaceae.
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Phan bd trén thé gidi: Singapore (GenBank: MK248712), Malaysia [19] va
Viét Nam.

Phin hg Zangoideae G. Wu, Y. C. Li & Zhu L. Yang

Chi Chiua Y. C. Li & Zhu L. Yang, in Wu, Li, Zhu, Zhao, Han, Cui, Li, Xu &
Yang, Fungal Diversity 81: 76 (2016).

Pic diém hinh thai dic trung cia chi: bé mat cudng ndm phu mot 16p 16ng
min, goc cudng mau vang crom, thit nam mau vang khéng d6i mau khi bi ton
thuong, bao tang mau trang sau chuyén sang mau hong, bao tir nhén [9].

3. Chiua viridula Y .C. Li & Zhu L. Yang, in Wu, Li, Zhu, Zhao, Han, Cui, Li,
Xu & Yang, Fungal Diversity 81: 80 (2016).

Mili ¢6 duong kinh 3 - 4 cm, hinh ban cau dén det; bé mat dang soi dén san sui,
O gilta co vay chdm nhd, kho, nhan nheo, xanh dam (28E7-8), xanh luc vang (29C7-
8), xanh xam hodc 6liu (30E6-7), nhat hon nhidu vé& phia mép mil. Bao ting xdp,
16m dan vé phia cudng nidm; bé mit ban dau c6 mau tring, sau d6 hong nhat (13A2)
va hong (12A3-4) khi trudng thanh; cac dng nim cing mau voi bé mit cia bao tang,
khong thay d6i khi bi dap nat, dai t6i 8 mm; 15 trén bao ting co goc canh. Kich
thudc cuéng 45-7x%x0,5-1cm, gﬁn nhu hinh try, hinh thoi, thuén nhon vé phia
gdc, hodc phan nhanh; mau vang nhat (4A3) hodc vang tuoi (4A4-5) [18], hong nhat
& phan giita va mau vang crém & gdc, cd chdm doc, hoi gidng mau do. Soi nim co
ban ¢6 mau vang twoi dén vang crom. Thit ndAm mau vang, tir vang tuoi dén vang
crom & géc, xanh nhat hodc xanh khi bi dap nat. Mui kho dién ta, vi diu.

Kich thudc dam 30,7 - 36 x 8,7 - 11 um, phan nhanh, bao gdm 4 bao tir. Kich
thude bao tir (10,1-) 11,8 (-13,1) x (3,9-) 4,9 (-5,8) um, [Q = 2,0-3,2], gn nhu hinh
thoi hodic hinh thudén hep, nhén, khong mau hoic hoi vang trong KOH. Hé s¢i dang
phién phan nhanh, gdm céc soi nam hinh tru day 3 - 8 pm. Liét bao va liét bao 14 co
kich thuéc 41 - 67 x 10 - 15 um, hinh chai, hinh thoi hodc phdng 1én & phan giita,
khong mau hodc vang nhat trong KOH, thanh moéng. Long cudng hinh xwong don,
hinh mili mac, tao thanh cac vay tho rap trén bé mat cta cudng nim. Lép ngoai liét
bao v6 gdm céc soi nam dan xen mau vang va nau vang, dudng kinh 4 - 8 um véi
cac té bao tan cung 12 - 41 x 4 - 6 um; 16p trong gdm céc té bao truong né rong toi
30 pm, c6 ngudn gdc tir sgi ndm hudng tam.

Sinh thai: moc trén dat rimg hdn giao nii trung binh.

Phan bé: toa do 14.51413°N, 108.54630°E, do cao 1000 m so véi muc nude
bién, trén gia thé dat trong rimg hdn giao thudng xanh nui trung binh véi wu thé 14 ho
Thong tre Podocarpaceae (Hoang dan gia Dacrydium elatum, Bach ting Dacrycarpus
imbricatus), ho Mdc lan Magnoliaceae, ho Tram Burseraceae, ho Sim Myrtaceae.

Phén bb trén thé giéi: Trung Qudc [9], Viét Nam.
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Hinh 3. 1: Qua thé Chiua viridula; 2: Bao ti phong dai; 3: Liét bao;
4: Liét bao 1a; 5: Liét bao dudi

4. KET LUAN
Ghi nhan 6 loai: Tylopilus aff. Balloui, Tylopilus subotsuensis, lonosporus

longipes, Chiua viridula, Chalciporus sp., Phylloporus sp. Mb ta chi tiét va bd sung
thém cac dic diém hinh thai cta 3 loai ho Boletaceae 1a: Jonosporus longipes, Chiua
viridula va Tylopilus subotsuensis. Trong d6, 2 loai lonosporus longipes va Chiua
viridula 1an dau dugc ghi nhén tai Viét Nam nam 2020, Tylopilus subotsuensis 1a
loai méi cho khoa hoc duge mo ta cach day khong 1au. Hai loai chua xac dinh dugc
tén rat co thé 1a loai méi cho khoa hoc, cin nghién ctru thém trong thoi gian toi 1a:
Chalciporus sp., Phylloporus sp.
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SUMMARY

In this publication, we describe in detail 3 species of Boletaceae family

mushrooms recorded in Kon Chu Rang Nature Reserve and described for the first
time from samples in Vietnam. Of these, the species Tylopilus subotsuensis is new
to science described in our final paper of 2020; The remaining 2 samples have only
been identified at the genus level and they may be new species to science
(Chalciporus sp., Phylloporus sp.). The nucleotide sequences obtained during the
study were deposited in GenBank.

Keywords: Boletaceae, Genbank, Kon Chu Rang Nature Reserve, Chiua

viridula, lonosporus longipes, Tylopilus subotsuensis, ho Boletaceae, Ngan hang
gen thé gidi, Khu Bdo ton thién nhién Kon Chur Ring.
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