KHOA HOC CONG NGHE

THANH PHAN NAM PHAN GIAI CELLULOSE TRONG
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TOM TAT

Chay rimng thuong xuyén xay ra va dé lai hau qua vo cing nghiém trong. Trong giai doan 2014 -2019, co6
1.868 vu chay da xay ra tai Viet Nam va da pha hiy khoang 8.499 ha rumg. Viét Nam c6 khoang 400.000 ha
rimg thong, chi yéu la Thong nhua, Thong ma vi va Thong ba 14. Rimng trong céc loai thong thuong xuyén
x4y ra chay, khi bi chay rat kho dap do vat liéu chdy cé nhua va luong vat liéu chay duéi tan rimg thong rat
nhiéu. Viéc tuyén chon cac loai nim c6 kha nang phan giai cellulose dé lam ché ph4m phan huy vat lieu
chdy dudi tan rimg thong vira gitip gidm lugng vat liéu chay déng thoi tang lwong mun cho dat 1a mot huéng
di tiém nang va sé goép phan tich cuc trong hoat dong phat trién rimg & Viét Nam. Két qua nghién ctu da
phan lap thanh cong 42 ching nim tir dat va 14 muc thu & rimg Thong nhua va Thong ma vi tai 5 dia phuong
gdm: Cao Bang, Lang Son, Quang Ninh, Thanh Héa va Ha Noi. Trong d6 da xac dinh 24 chtng c6 kha nang
phan giai cellulose manh va rat manh, ching thuoc 22 loai, 11 chi. 17 chiing manh nhat thugc 15 loai gom:
Aspergillus chrysellus, A. flavus, Cladophialophora immunda, Fomitopsis sp.l, Fomifopsis sp.2,
Paecilomyces formosus, Penicillium adametzii, Pe. austrosinicum, Pe. sclerotiorum, Pe. singorense, Pe.

yezoense, Talaromyces pinophilus, Talaromyces sp., Trichoderma citrinoviride va Umbelopsis angularis.
T khoa: Chdy rimg, ndm phan gidi cellulose, rimg thong, vt liéu chay.

1. BAT VAN BE

Chay rimg gay thiét hai rat lon vé kinh té va moi
truong cho cac nudc trén thé gioi néi chung va Viét
Nam no6i riéeng. O nuéc ta, do dic thu vé dia hinh va
tap quan canh tac, san bat thu rimg ctia nguoi dan da
gay ra 90.917 vu chay trong giai doan 2003 - 2016
(Vadrevu et al, 2019). Do d6 rat can c6 cac giai phap
quan ly Ira ritng mot cach hiéu qua.

Mot trong nhimg nguyén nhin quan trong gay
chay rimg 1a do vat liéu dudi tdn rung tich tu qua
nhiéu, viec gidm thiéu vat lieu chay duéi tan rimg
bang cach st dung ndm phan giai cellulose dang
duoc quan tam tng dung va duoc coi la mot giai phap
hiéu qua va it ton kém (Doerr va Santin, 2016;
Krishna va Mohan, 2017). Nguon vat liéu c6 chia
lwong 16n lignocellulose nhuw mun, la rung, canh
muc... 1a nguén vat lieu can duoc xtt ly dé chéng
chay rimg (Hart et al, 2002). Cac loai vi sinh vat co
cac enzyme gitp thuc ddy qua trinh phan giai
cellulose da duoc ghi nhan nhu Aspergillus spp.
(Mahmoud et al, 2016), Penicillium spp. (Krogh et
al, 2004), Rhodotorula glutinis (Pi et al, 2018),

' Co quan Dang uy Bo Nong nghiép va Phat trién nong thon
2 Trung tdm Nghién ctru Bao v¢ rung, Vién Khoa hoc Lam
nghiép Viét Nam
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Trichoderma  harzianum, 1. koningii, T
longibrachiatum va T. viride (Strakowska et al,
2014). Mot so6 loai vi sinh vat da duoc st dung dé xit
ly rac thai sau khai thac rung nhu Pycnoporus
sanguineus, Dacryopinax spathularia, Schizophyllum
commune, Polyporus sp. va Trametes sp. (Djarwanto
va Tachibana, 2009). 7richoderma va Aspergillus
phan 1ap tir mun cua, dat va gd muc da duoc xac dinh
c6 kha nang phan gidi cao, dat tu 40,8 - 42,6%
(Ja’afaru, 2013). Cac loai ndm phan giai cellulose
thuoc bon chi Penicillium, Aspergillus, Paecilomyces
va Thielaviopsis da duwoc phan lap tir 1a muc caa loai
Salacca zalacca, trong d6 nam Aspergillums flavus,
Penicillium sp. va Thielaviopsis ethacetica c6 kha
nang phan gidi rdt manh (Sari et al, 2017).
Peniophora incarnate va Sarocladium strictum da
duoc phan lap tir rimg tréng cac lodi Larix gmelinii,
Juglans mandshurica va Fraxinus mandshurica,
chiung déu c6 kha nang phan giai vat liéu chay rat
manh (Sun et al, 2020). Aspergillums favus,
Penicillium sp. va Thielaviopsis ethacetica phan lap
tir 14 muc cdy Salacca cing c6 kha ning phan giai
cellulose rat manh (Sari et al, 2017). Ngoai ra, cac
loai ndm ré (Mycorrhizal) cling c6 vai tro quan trong
trong qua trinh phan hay vat lieu hitu co (Liu ef al,
2017).
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Cac loai Trichoderma spp., Cladosporium
herbarum, Aspergillus fumigatus, Alternaria sp. va
Penicillium sp. c6 kha niang phan hay vat liéu chay
duéi tan ring hén giao thong va sau sau rat manh
(Song et al, 2010). Marasmius androsaceus va
Mycena epipterygia co thé phan hiy 69% 14 thong P,
sylvestris sau 3 thang (Boberg ef al,, 2011). Muoi hai
loai vi sinh vat phan giai cellulose da duoc phan lap
tir 14 muc ctia thong P. sylvestris, trong d6 manh nhat
1a loai Verticicladium trifidum (Koukol va Baldrian,
2012). Tuy nhién, dén nay chua cé nghién cttu tuyén
chon vi sinh vat phan giai cellulose tit ring thong &
Viét Nam. Bai bao nay trinh bay két qua phan lap,
thanh phan loai ndm phan gidi cellulose trong ritng
Thong ma vi va Thong nhua tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

25 mau dat va 25 mau 14 muc thong thu tai rimg
Théng ma vi va Thong nhua & giai doan 10-25 nam
tudi tai nam dia diém gom Trung Khanh, Cao Bang;
Loc Binh, Lang Son; Hoanh Bé, Quang Ninh; Séc
Son, Ha No¢i; Tinh Gia, Thanh Héa. Mau dat duoc thu
& do sau 1-5 cm, mau 14 muc duoc thu & 16p 14 sat bé
mat dat, 14 dang biéu hién bi phan hiy 100 g/mau.
Cac mau dat va mau 14 muc duoc bao quan riéng rée
trong tdi nilon chuyén dung.

Cac mau ndm phan 1ap tir cic mau dat va mau 14
muc di thu duéi tan ring Thong ma vi va Thong
nhua.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap phan lap nam tir dat

Stt dung phuwong phap pha loang, trong do dung
1 g dat pha loang trong 9 ml nudc cat. Tién hanh pha
loang & cac muc 10%, 10 va 10°. Lay 30 pl dung dich
da pha loang & timg mutc dé phan tan déu trén hop
long c6 chita moi truong PDA c6 bd sung 0,01%
Chloramphenicol. Cac hop long duoc dit trong ti
dinh 6n & 25°C, sau 2 - 3 ngay tién hanh tach va thuan
khiét cac chiing nam.

2.2.2. Phuong phap phén lip ndm tir 14 muc

M4u bénh duoc rita sach bé mat, khit trung bang
con 70%, sau d6 ngam trong natri hypoclorit 2,5%
trong hai phut va sau dé rtra lai 3 1an trong nuéc cat
da khtr tring trong mot phut 1am kho bang gidy thaim
vo trung. Cat mau bénh thanh nhitng manh nhé. Cac
mo6 14 muc duoc cat bang dao da khir trung bang
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ngon ltra trong 30 gidy. Cac mau 14 muc sau khi cat
nhé duoc dat trén hop long cé chita moi trudong PDA
c6 b6 sung 0,01% Chloramphenicol. Cac hop long
duoc dat trong ti dinh on & 25°C, sau 2 - 3 ngay tién
hanh tach va thuan khiét cac chiing nam.

2.2.3 Phuong phap dinh gid khd nang phan gidi
cellulose ciia cdc chiing nim

Xac dinh kha nang gay muc ruét trong phong thi
nghiém bing phuong phap dinh luong vé kha ning
phan giai cellulose ctia cac ching ndm trong phong
thi nghiém.

St dung moi truong CMC
(Carboxymethylcellulose agar) 1% c6 chata 0,65%
(w/v) NaNO,, 0,656% (w/v) K,HPO,, 0,03% (w/v)
Yeast extract, 0,66% (w/v) KCl, 0,3% (w/v) MgSO,,
0,065% (w/v) glucose, 1,7% (w/v) agar va 0,1% (v/v)
triton X-100 va cong g6 do (1% cong go do trong pha
trong nuéc cat) va lac & téc do 50 vong/phit trong 15
phat. Cdy mau ndm va dé & ta dinh on 28°C sau 7
ngay. Tién hanh do duong kinh (D, mm) vong phan
gidi cellulose dé xic dinh kha niang phan gidi
cellulose cta cac ching ndm (Teather va Wood,
1982).

Can ctr vao dudng kinh vong phan giai (D) dé
xac dinh kha nang phan giai cellulose ctia cac ching
nidm buodc dau xac dinh tinh gay bénh trong phong
thi nghiém, cach tinh nhu sau:

D < 1 mm: Khong phan giai.

1 mm < D < 5 mm: Phan gidi yéu.

5mm <D < 10 mm: Phan giai trung binh.
10 mm <D < 20 mm: Phan gidi manh.

D > 20 mm: Phan giai rat manh.

224 Phuong phdp gidm dinh mau: St dung
phuong phap Glassmilk @€ taich DNA ctia cac chiing
niam (Glen et al, 2002). B dém phién ma bén trong
DNA ctia ribosome (rDNAITS) 1 va 2, bao goém vj tri
5,8S va mét phan cta vung 18S va 28S ctia rDNA
nhan duoc khuéch dai bang cach st dung cap moéi
ITS1-F (5-TCCGTAGGTGAACCTGCGG-3’) va ITS4-
R (5-TCCTCCGCTTATTGATATGC-3) (White et
al, 1990). Hén hop chay PCR bao gém 12,5 uL
GoTaq®Green Master Mix 2X (Cong ty Promega,
Madison, Wisconsin, Hoa Ky), 0,5 uL méi méi, 9,5 pL.
H,0 PCRva 2 uLL DNA, trén thiét bi C1000 TouchTM
Thermal Cycler (Bio - Rad, My). Cac thong s6
khuéch dai 1a bién tinh ban dau & 95°C trong 3 phut,
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tiép theo 1a 35 chu ky bién tinh & 94°C trong 30 giay,
u & 55°C trong 30 giay va kéo dai & 72°C trong 30
gidy, voi thoi gian kéo dai cudi cing & 72°C trong 7
phut tréen PTC 225 Peltier Thermal Cycler. Mdi bo
phan tng PCR bao gém d6i chimg duong tinh (DNA
phan 1ap tir nAm) va am tinh (khong c6 DNA khuon
mau), su khuéch dai dugc kiém tra bang dién di trén
gel agarose. Sau d6 san phdm PCR duoc gt sang
Vién Cong nghé Sinh hoc Viét Nam dé€ gidi trinh tur.
Két qua duoc so sanh voi co sé dit lieu ctia GenBank
thong qua giao dién tim ki€ém BLAST nucleotide-
nucleotide dit tai National Center for Biotechnology
Information, Bethesda, My. Cac chudi lién quan duoc
chuyén tai vé sau dé xit ly bing phan mém BioEdit
(Hall, 1999).

3. KET QUA NGHIEN CUU

3.1. Két qua phan 14p ndm

Tt 25 mau dat va 25 mau 14 muc thu tir rimg
Thong ma vi va Thong nhya da phan lap duoc 42
ching ndm, trong d6 13 ching tir rimg Thong ma vi
va 29 ching tir ring Thong nhua. Két qua téng hop
ciing cho thay c6 26 chiing dugc phan lap tir dat va
16 ching phan 1ap tir 14 muc. Cac mau nam déu duoc
thuan khiét, nhan sinh khéi dé phuc vu cho céc thi
nghiém kha ning phan giai va giam dinh.

= Thong nhwra

s Thong ma vi

Hinh 1. S6 lwong chiing ndm phan 1ap tir rimg
Thong nhya va Thong ma vi

&

V

= Pat = La

Hinh 2. S6 lrong chiing ndm phén lap tir dat va tir 14
muc

3.2. Kha ning phan giai cellulose ciia cic chiing
niam

C6 su sai khac ro vé kha niang phan giai
cellulose ctia cac ching ndm (Fpr < 0,001). Két qua
danh gia kha nang phan giai cellulose ctia 42 ching
nam duoc téng hop trong bang 1.

Bang 1. Khi ning phan giéi cellulose clia cic chiing ndm sau 7 ngdy trén méi treéng nhan tao
Ching Cay chi Miu bia diézm thu Dubﬂng kmh vong Kha né.nqg phan
mau phéan giai (mm) gidi

CBN1 P. massoniana Dat Cao Bang 24,82° R4t manh
CB2 P. massoniana Lamuc | Cao Bing 1,07 Yéu
CBN3 P. massoniana Lamuc | Cao Bang 5,03 Trung binh
CBN5 P, massoniana Lamuc | Cao Bing 1,17b¢ Yéu
HB1 P. merkusii Dat Quang Ninh 16,80! Manh
HBN2.1 P. merkusii bat Quang Ninh 11,13 Manh
HBN2.2 P. merkusii bat Quang Ninh 6,20¢ Trung binh
HB3 P. merkusii bat Quang Ninh 9,18 Trung binh
HBN4.5 P. merkusii Dat Quang Ninh 46,12 Réit manh
HBN5.2 P. merkusii Dat Quéng Ninh 3,12¢ Yéu
HBN7.1 P. merkusii Lamuc | Quang Ninh 20,97 Rat manh
HBN7.2 P. merkusii Lamuc | Quang Ninh 7,33" Trung binh
HBNS8.1 P. merkusii Lamuc | Quang Ninh 37,88" R4t manh
LB2 P. massoniana bat Lang Son 9,35 Trung binh
LBN2.3 P, massoniana bat Lang Son 36,05¢ Rat manh
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Chiing Cay chit Mau bia diéim thu Duf{'ng klnh vong Kha nz?l'n:,t?y phan
mau phan giai (mm) giai
LB11 P. massoniana Lamuc | Lang Son 5,031 Trung binh
LBN6.1 P. massoniana bat Lang Son 6,23¢ Trung binh
LBN6.3 P. massoniana Dat Lang Son 1,13 Yéu
LB7 P. massoniana Dat Lang Son 28,934 Rat manh
LBN7.3 P. massoniana Dat Lang Son 18,03™ Manh
LB8 P. massoniana La muc Lang Son 35,85 Rit manh
LBNS8.1 P. massoniana La muc Lang Son 43,15% R4t manh
SSN2.1 P. merkusii Dat Ha Noi 34,25 R4t manh
SSN5.2 P. merkusii bat Ha Noi 4,32 Yéu
SSN5.3 P. merkusii Dat Ha Noi 41,18 Réit manh
SS7 P. merkusii bat Ha Noi 30,03" R4t manh
SSN7.2 P. merkusii bat Ha Noi 18,92 Manh
SS8 P. merkusii Lamuc | HaNoi 4,33 Yéu
SSN9 P. merkusii bat Ha Noi 36,05 R4t manh
SS10 P. merkusii Lamuc | HaNoi 9,33 Trung binh
SSHN10 | P. merkusii bat Ha Noi 50,68” R4t manh
SS11 P. merkusii Lamuc | Ha Noi 8,19 Trung binh
SSN17 P. merkusii Dat Ha Noi 34,05° Rit manh
THN4.1 P. merkusii Dat Thanh Hoéa 29,95 Rat manh
THN4.2 P. merkusii bat Thanh Hoa 14,30% Manh
THNS5.2 P, merkusii bat Thanh Hoéa 2,25% Yéu
THNG6.1 P. merkusii Dat Thanh Héa 36,05 R4t manh
TH7 P. merkusii Lamuc | Thanh Héa 2,10 Yéu
THN7.1 P. merkusii Dat Thanh Hoéa 35,10t Rat manh
THN7.3 P. merkusii Dat Thanh Hoéa 17,05! Manh
THNS.1 P. merkusii Lamuc | Thanh Héa 5,121 Trung binh
THN9.1 P. merkusii Lamuc | Thanh Héa 14,23% Manh
Doi 0,00* Khong
ching
Lsd 0,94
Fpr <0,001

Ghi chi: Cdc gif tri trong cung cot voi cdc ky tir giong nhau khong co sai khic thong ké voi P = 0,05 khi
so sdnh bang tiéu chuin Dunncan.
(Hinh 3 ¢, f, k, 1). Nhitng chting nay rat c6 tiém nang

Dua vao duong kinh vong phan giai da téng hop ! ’ R
dé phat trién ché pham sinh hoc phan hay vat liéu

trong bang 1, kha niang phan giai cellulose ctia 42

ching ndm duoc chia thanh 4 nhém gém: phan giai
rat manh (17 chdng), phan gidi manh (7 chiang),
phan giai trung binh (10 chiing) va phan giai yéu (8
ching). 17 chiing c6 kha nang phan gidi manh nhat
c6 duong kinh vong phan giai 20,97 - 50,68 mm. 4
ching manh nhat c6 duong kinh vong phan giai trén
41 mm gom HBN4.5, LBNS8.1, SSN5.3, SSHN10

chay trong tuong lai.

Hau hét cac ching c6 kha nang phan giai
cellulose manh duoc phan lap tir dat (6/7), chi co 1
ching THNO9.1 phan lap tir 14 muc. Trong s6 17
chiing c6 kha nang phan giai cellulose rat manh c6 4
chung (HBN7.1, HBNS8.1, LB8, LBN8&.1) phan lap tu
14 muc va 13 ching phan lap tir dat gom: CBN1,
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HBN4.5, LBN2.3, LB7, SSN2.1, SSN5.3, SS7, SSN9,
SSHN10, SSN17, THN4.1, THN6.1 va THN7.1.

i
Q

Hinh 3. Vong phan giai cellulose ciia cic chiing ndm:
a. CBN1; b. SSN2.1; c. HBN4.5; d. LBNS.1; e.
HBN7.1; £ HBNS.1; g. LBN2.3; h. LB7;i. LBS;j. SS7;
k. SSN5.3; . SSHN10; m. SSN17; n. THN4.1; o.
THN6.1; p. THN7.1; q. THNY.1; r. HB1; s. HBN2.2: t.

3.3. Két qua giam dinh

Két qua giai trinh tr gene va so sanh véi cac
trinh ty tham chiéu cho thdy 24 chting ndm c6 hiéu
luc phan gidi manh va rat manh thuoc 22 loai, 11 chi
trong d6 c6 18 loai thuoc nganh nim nang, 3 loai
thuoc nganh ndm Dam va 1 loai thudc nganh nim
Tiép hop (Bang 2).

Két qua nghién ctru, da xac dinh duoc cac loai
niam thudc cac chi va loai nhu sau: Aspergillus (4
loai: A candidus, A. chrysellus, A. flavus, A.
versicolor), Cladosporium (2 loai: C. halotolerans,
C. colocasiae), Cladophialophora (1 loai: CI
Iimmunda), Fomifopsis (2 loai: Fomitopsis sp.l.,
Fomitopsis sp.2), Paecilomyces (1 loai: Pa.
formosus), Penicillium (6 loai: Pe. adametzii, Pe.
austrosinicum, Pe. mariae-crucis, Pe. sclerotiorum,
Pe. singorense, Pe. yezoense), Pyrenochaeta (1 loai:
Pyrenochaeta sp.), Talaromyces (2 loai: 7a.
pinophilus, Talaromyces sp.), Trichaptum (1 loai:
Trichaptum byssogenum), Trichoderma (1 loai:
Trichoderma citrinoviride) va Umbelopsis (1 loai: U.
angularis).

control
Bang 2. Két qua giam dinh cic chiing nim

Ching Teén khoa hoc Ma Genbank Ma Genbank tham chiéu
HBN2.1 Aspergillus candidus MW504691 MK998671.1
THN4.1 Aspergillus chrysellus MW504692 KP068689.1
THNG6.1 Aspergillus flavus MW504689 KJ175418.1
THN9.1 Aspergillus versicolor MW504690 KJ175416.1
LBN7.3 Cladosporium colocasiae MW504667 NR152267
THN4.2 Cladosporium halotolerans MW504666 MT626047
HBN7.1 Cladophialophora immunda MW504670 NR111283
LBN2.3 Fomitopsis sp.1 MW504671 KJ654542
SSHN10 Fomitopsis sp.2 MW504672 KJ654542

LB8 Pacilomyces formosus MW504684 FJ011547.1
THN7.1 Penicillium adametzii MW504693 NR103661
SSN17 Penicillium austrosinicum MW504700 NR153274
SSN2.1 Penicillium austrosinicum MW504696 KY086220.1
SSN7.2 Penicillium mariae-crucis MW504694 MH861584
SSN5.3 Penicillium sclerotiorum MW504697 KY086222.1
LB7 Penicillium singorense MW504695 NR158827

SSN9 Penicillium yezoense MW504701 DQ132815
THN7.3 Pyrenochaeta sp. MW504688 EU750693.1
HBN4.5 Talaromyces pinophilus MW504702 MT093464
HBNS.1 Talaromyces pinophilus MW504703 MT093464

CBN1 Talaromyces sp. MW504704 KT385771
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HB1 Trichaptum byssogenum MW504680 MF381013.1
LBN8.1 Trichoderma citrinoviride MW504685 KC009820.1
SS7 Umbelopsis angularis MW504686 EU113211.1

ba xac dinh duoc 17 ching nim c6 kha nang
phan giai cellulose rat manh thuoc 15 loai, trong d6 4
ching manh nhét thuoc 4 loai gom 7alaromyces
pinophilus (HBN4.5), Trichoderma citrinoviride
(LBN8.1), Penicillium sclerotiorum (SSN5.3) va
Fomitopsis sp.2 (SSHN10).

Ciac loai nadm thuoc Aspergillus,
Cladosporium, Penicillium, Paecilomyces,
Trichoderma cing da duoc phan lap va xac dinh cé
kha ning phan giai cellulose rat manh khi thi voi vat
lieu chay duéi tan rimg cay la kim va l1a rong (Krogh
et al, 2004; Mahmoud et al, 2016; Sari et al, 2017;
Song et al.,, 2010; Strakowska et al, 2014).

4. KET LUAN

chi

Duya vao kha nang phan giai cellulose da xac
dinh duogc 24 chung c6 kha niang phan giai manh va
rat manh trong s6 42 chiing nim da phan lap duoc.

Téng so 22 loai ndm c6 kha niang phan giai
cellulose manh va rat manh c6 18 loai ndim thuoc
nganh ndm Nang Ascomycota, nim bat toan sensu
lato, 3 loai nam thudoc nganh ndm Dam
Basidiomycota va 1 loai thuoc nganh nidm Tiép hop
Zygomycota.

Trong s6 17 ching c6 hiéu luc phan giai
cellulose rat manh, da xac dinh duoc 4 chiing an toan
sinh hoc, thich hop dé san xuét ché phdm phan hay
vat lieu chay gém: Talaromyces pinophilus
(HBN4.5), Trichoderma citrinoviride (LBN8.1),
Penicillium sclerotiorum (SSN5.3) va Fomitopsis sp.2
(SSHN10).
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CELLULOLYTIC FUNGI ISOLATED IN Pinus massoniana AND P. merkusii PLANTATIONS

Le Thanh Cong, Vu Van Dinh, Pham Van Nhat,

Nguyen Thi Loan, Tran Nhat Tan, Pham Quang Thu
Summary

Forest fire is one of the most frequent natural disasters and have very serious consequences. From 2014 to
2019, there were 1,868 forest fires in Vietnam, devastating 8,499 ha. Pine plantations are often burnt, when
the fire spreads quickly, it is difficult to extinguish because pine plantations have a lot of burning materials,
difficult to decompose, in burning materials containing resin so it is very easy to catch fire. There are
approximately 400,000 ha of pine plantations in Vietnam, mainly Pinus massoniana, P, merkusii and P,
kesyia. Isolating and screening cellulolytic fungi to help decompose burning material under pine plantation
into organic humus, improving soil fertility and limiting the possibility of forest fires are one direction
potential and great contribution to the prevention of forest fires in Vietnam. Fourty two fungal strains were
isolated from soil and leaf litter in P. massoniana and P. merkusii plantations in Quang Ninh, Thanh Hoa,
Lang Son, Cao Bang province and Ha Noi city. In which, 24 strains had strong and very strong cellulolytic
activities, they belong to 22 species, 11 generas. The 17 strongest strains were belong to 15 species
including: Aspergillus chrysellus, A. flavus, Cladophialophora immunda, Fomitopsis sp.1, Fomitopsis sp.2,
Paecilomyces formosus, Penicillium adametzii, Pe. austrosinicum, Pe. sclerotiorum, Pe. singorense, Pe.
yezoense, Talaromyces pinophilus, Talaromyces sp., Trichoderma citrinoviride va Umbelopsis angularis.

Keywords: Cellulolytic fungi, burning materials, forest fire, pine plantation.
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