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TOM TAT

Trong nhitng nim qua da c6 nhiéu nghién ctru tap trung tim hiéu v& vai trd cua vi sinh vat trong qu4 trinh tao trAm
hwong trén mot sb loai thyce vat thude chi D6 trdm (Aquilaria). Dua trén gia thuyét vé mdi lién hé giita vi sinh vét
noi cong sinh trong cay va sy hinh thanh trim huong, ching t6i di phan lap va mé ta dac diém sinh hoc cua cac
chung nim cong sinh tir g6 cay D6 béu (Aquilaria crassna Pierre ex Lecomte) thu tai huyén Huong Khé, tinh Ha
Tinh. Béng phuong phéap phan tich, mo ta dac diém hinh thai, d3 xac dinh dugc 5 ching nim trong 20 trAm huong
nghién ctru, d6 1a: nAm Bao tir 10ng roi (Pestalotiopsis sp.) thudc ho nim Pia den (Melanconidaceae); nim Bao tir
ludi liém (Fusarium sp.) thuoc ho nidm Bao tir dém (Tuberculariaceac); nidm Mbc (Mucor sp.) thudc ho ndm médc
(Mucoraceae); nAim Mdc xanh (Penicillium sp.) thudc ho ndm Bao soi (Hyphomycetaceae) va ndm Méc khuc
(Apergillus sp.) thudc ho ndm Bao tir sim (Moniliaceae). Két qua nghién ctru da gop phan lam rd sy da dang cuia
quén x4 vi sinh vat cdng sinh véi cdy Do bau, cling nhu cung ce‘ip thém di liéu vé ddc diém sinh hoc va hé 16 vai
trd cua vi sinh vat ndy trong su tao trim, qua d6 lam co s khoa hoc tao trdm huong trén rimg trong cdy D6 bau
béng ché pham sinh hoc, ddng thoi dong 20p nhét dinh cho van d& bao ton cdy gd quy nay tai Viét Nam.

Tir khéa: D6 bau, loai nAm, thanh phén, trim hwong.

1. PAT VAN PE

Hién nay cd nudc c6 hang nghin ha cay Do
bau, phan bd & ca 3 mién, trong d6 trong tap
trung ¢ nhiing tinh Ha Tinh, Quang Nam, Kon
Tum, Binh Phuéc va Kién Giang. Sy phat trién
manh mé& vé dién tich cay Do bau cho théy viéc
nhan gidng va giy trong loai cdy nay khong
con 1a kho khan, da c6 nhiéu phuong phap tao
tram hwong nhu bién phép co gidi, dung hoa
chit, ding nhiét... nhung van dé tac dong tao
trAm ra sao va chat luong tram nhu thé nao can
dugc quan tam.

Su tao trAm trong tu nhién ctua cay Do bau
1a su bién dbi cua cac phan tir g do tac dong
boi vét nit gdy, sy xdm nhdp cia cac loai
nam... xay ra mot cach ty nhién nim nay sang
nam khac. Khi cidy D6 bau bi tac dong ¢ mot
viing nao d6 ciy sé& tich tu nhwa dén dé tu bang
b6 vét thuong, xem nhu mot kha nang tu dé
khang dé chéng lai vét thuong nén tao ra tram.
Trong tu nhién, khong phai bat ky than cay Do
nao cling c6 trim, chi c6 nhimg cay bi thuong
do tic dong méi chira trdm & phan 15i than.
Tram huong c6 thé tim thay trén cdy D6 bau
sau thoi gian 10 - 20 ndm hodc lau hon.

Tram huong va tinh dau trAm 1a mot loai
1am san ngoai gd c6 gia tri kinh té cao. Do nhu
cau st dung 16n nhung chung lai chi c6 phan
b6 ty nhién va gy trong duge & mot sd ving
sinh thai nhat dinh, dic biét qua trinh hinh
thanh trAm huong tu nhién trong than cay doi
hoi phai ¢6 nhimng diéu kién nhat dinh trong
khoang thoi gian kha dai. Mic du, tram huong
c6 gia tri kinh té cao, nhung mdi noi co cach
tao tram khéac nhau trén cay Do bau, hiéu qua
ciing khac nhau. Dé rat ngan thoi gian tao trim
trén cay D6 bau mot huéng di co hiéu qua hién
nay 1a tao ché pham sinh hoc tir ndm dé kich
thich tao trAm, vira rit ngén duogc thoi gian, chét
luong tram huong ciing dugc danh gia 1a tot.

Hién nay, trén thé gidi ciing nhu ¢ Viét
Nam di va dang bat dau di sdu vao nghién ctru
qué trinh tao trim hwong tir viéc phan 1ap va
tuyén chon vi sinh vat c6 kha ning kich thich
tao tram huong. Gibson (1977) da phéan lap
duoc nhiéu loai ndm tir trAm huwong nhu
Penicillium  citrinum, Aspergillus tamarii,
Fusarium solani, Botryodiplodia theobromae,
Philophora prasitica. Oldfield va cong su

(1998) cho rang: cay chu sinh ra nhua thom 1a

150 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2021



Quan ly Tai nguyén rung & Moi truong

qua trinh phan tng lai véi su xAm nhiém cua
ndm. Theo Anon (1998), trong tir nhién cay D6
bau bi nhiém rat nhiéu loai ndm: Aspergillus
Spp-,
Fusarium

Botryodyplodia spp., Diplodia spp.,

oxysporum,  Fusarium  solani,
Penicillium spp., Pythium spp. Nam 2003,
Tabata va cong su thi nghiém tao trAm huong
nhan tao v&i nhidu loai D6 bau khic nhau
thuéc chi Aquilaria & Bekanbaru thudc
Sumatra bang viéc khoan sau vao than cdy D6
bau va duoc nhiém vi ndm, két qua cho thiy
tram huong hinh thanh xung quanh 18 khoan.
Tai Viét Nam, Trung tam nghién ctru lam san
(1991) da nghién ctu tham do bién phap ky
thuat tao tram huong trén loai ciy D6 bau (4.
crassna); Nguyén Thé Nha va cong su (2019)
dd nghién ctu Gmg dung cong nghé san xuét
tram huong theo hudng bén viing ¢ Viét Nam
két qua cho thdy phuong phap st dung ché
phém sinh hoc ¢6 nhiéu trién vong tao trAm
huong trén rimg trong cay D6 bau.

Trong bai bao nay thong bao két qua nghién
ctru thanh phan loai ndm c6 trong gb trAm
huong trén cdy D6 bau tai huyén Huong Khé,
tinh Ha Tinh 1am co s& khoa hoc dé san xuét
ché pham sinh hoc kich thich tao trim huong.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u

Thu thap 20 mau gd ¢ tram tu nhién trén
cay Do bau tai cac dia diém thudc xa Phic
Trach, xa Yén Thz‘ing va thi trin Huong Khé,
huyén Huong Khé, tinh Ha Tinh.
2.2. Phwong phap nghién ctru

Phan 14p ndm tir miu gd trdm huong tu
nhién trén cay D6 bau tai khu vuc nghién ctu
theo nguyén 1y Koch's. M6 ta dic diém sinh
hoc cta ndm da phan lap: dac diém cua khuan
lac, hinh théi dac trung cua soi nam, bao tur.
Pic diém cta hé sgi, bao tir ndm duge mo ta
dua theo khoéa phan loai cia He Yun Chun
(2008), Lu Jia Yun (2000) va Shao Li Ping
(1983).
3.KET QUA VA THAO LUAN
3.1. Thanh phin céc loai nim c6 trong gb
tram hwong tai khu vure nghién ciru

Sau khi phan 1ap, nuéi cdy va thuan chung
nam. Tién hanh mo t4, xac dinh dic diém hinh
thai dic trung ctia ndm phat trién trén moi
truong PDA, dac diém hinh thai cia bao tu,
soi nam. Két qua dugc thé hién trong bang 1,
hinh 1.

Bang 1. Dic diém hinh thai loai nim tai khu vure nghién ctru

S6 hiéu  Pic diém khuin lac trén Pic diém hinh thai bao tir, Loai n
~ . oai nam
mau moi trweong PDA soi nam
Thé soi ndm mau tring, ¢  Thé soi ndm khong c vach ngan.
HKO01  duong kinh nhd, moc rai rac Bao ti hinh thoi, c6 4 vach ngan,  Pestalotiopsis sp.
khong theo quy tic. dinh c6 long roi.
Thé soi ndm thuong co diém  Bao tir nAm hinh luai liém, hoi .
HKO02 . B ] , . Fusarium sp.
mau vang cam udn cong, c6 3-5 vach ngan.
g > R Soi ndm don bao, khong mau.
Thé soi nam phat trién khong o Lz S g, o
HKO03 o o DPinh sgi nam c6 thi bao tir. Bao tt  Mucor sp.
theo quy luat, nam c6 mau den . N
hinh cau.
HKO06 Thé soi nAm mau den Cudng bao tir dinh véi bao tir Aspergillus sp.
HKO08 Thé soi nAm mau xanh Bao tur hinh tron Penicillium sp.

Két qua cho thdy, trong s 20 miu gb da
phan lap duoc 5 loai nam khac nhau, d6 1a ndm
Bao tir 16ng roi (Pestalotiops sp.); nAim Bao tir
ludi liém (Fusarium sp.), ndim Mobc (Mucor

sp.), nAm Mébc xanh (Penicillium sp.), nim
Méc khtc (Aspergillus sp.). Loai nAm phan lap
duoc nhiéu nhit 14 ndm Bao to ludi liém
(Fusarium sp.) va nam Mdc (Mucor sp.).
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Hinh 1. Khuén lac nim trén méi treong PDA

a) Khuan lac HKO1; b) Khuén lac HK02; ¢) Khuén lac HKO03;
d) Khuén lac HK06; e) Khuén lac HK0S.

Tir 20 mau gd trdm huong duoc iy trén
cac cay Do bau tai x3 Phtc Trach, Yén Théng
va thi trin Huong Khé trong thoi gian nghién

cuu da phan lap va xac dinh duogc c6 5 chung
vi nam.

Bang 2. Danh luc chiing vi nAm tai khu vyre nghién ciru

Thoi gian xuit

Toa dd lay

TT Chung nam hi¢n bao tir (ngay) miu Dia diém lay mau
o 18°07'5I1N;  X& Phuc Trach, thi tran
1 Pestalotiopsis sp. 28 1054539 Huong Khé
18°10'35N;
105°41°12E
18°15°30N;
s F . 25 105°41°13E Xa Phac Trach, x3 Yén
UsArium Sp- 18°19'15N;  Théng, thi trAn Huong Khé
105°40°38E
18°07'51N;
105°4539E
011’ .
3 Penicillium sp. 19 11 g S‘I)i 05;);\115 Thi tran Heong Khé
015’ .
4 Mucor sp. 21 ;3 5(1)2 13(1);\11:: Thi trin Huong Khé
010 .
5  Aspergillus sp. 23 ;3 5})2 13, f?}?: Thi trdn Huong Khé

Két qua bang 2 cho thay, cic chung vi nAm
c6 thoi gian hinh thanh bao tir khac nhau.
Trong 5 chung ndm phan lap duoc tir g cay
D6 bau thi thoi gian xuat hién bao tir ciia nAm
Méc xanh (Penicillium sp.) sém nhat 1a 19
ngdy, tiép theo 1a ndm Mébc (Mucor sp.) 21
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ngay, nam Bao tir ludi liém (Fusarium sp.) 25
ngdy. Thoi gian xuat hién bao tir ciia nAm Bao
tir 16ng roi (Pestalotiopsis sp.) sém nhat 1a 28
ngay.

3.2. Pic diém sinh hoc ciia mét s6 loai nam
¢6 kha ning tao tram

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2021



Quan ly Tai nguyén rung & Moi truong

3.2.1. Nam Bao ti long roi (Pestalotiopsis sp.)

Néam Bao tir 10ng roi (Pestalotiopsis sp.) thudc
ho nim Dia den (Melanconidaceae), b ndm Pia
den (Melanconiales), 16p nim Bao tir xoang
(Coelomycetes), nganh phu nidm B4t toan
(Deuteromycotina), nganh ndm That (Eumycota),
giéi nam (Fungi) (Thiéu Luc Binh, 1983).

Baic diém hinh théi: Dic diém sinh trudng
ctia khuan lac mau tring, tao thanh hinh bong
hoa voi dudng tron ddng tam, bao tir nAm mau

den moc trén moi truong PDA. Trén moi
truong PDA nudi cdy, thé soi nim c6 mau
tréng, tao thanh hinh tron déng tam, bao tur
phan b rai rac hinh thanh diém mau den nho
(Hinh 2).

Bdo tir phan sinh hinh thoi, thang hodc hoi
ubn cong, co 4 vach ngan hinh thanh 5 té bao, 3
té bao & gitta mau den, 2 té bao & hai dau bao tir
khong mau. Pinh thuong c6 2 - 3 16ng roi (Hinh
3, hinh 4).

Hinh 2. Khuén lac nim Bao tir 16ng roi (Pestalotiopsis sp.)
phat trién trén méi treomg PDA

Hinh 3. Chi nim Bao tir 16ng roi
(Pestalotiopsis)
(1) Bao tu; (2) Bia bao tir
(Theo Barnett et al., 1980)

3.2.2. Ndm Bao tir lwgi liém (Fusarium sp.)

Nam Bao tir ludi liém (Fusarium sp.) thudc
ho ndm Bao tir dém (Tuberculariaceae), bd
ndm Bao tir dém (Tuberculariales), 16p nim
Bao soi (Hyphomycetes), nganh phu ndm Bét
toan (Deuteromycotina), nganh nim That
(Eumycota), giéi ndm (Fungi).
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Hinh 4. Nim Bao tir 1ng roi
(Pestalotiopsis sp.)

Déc diém hinh thdi: Bao tir ndm c6 2 loai:
(1) Bao tir phan sinh nhd, hinh trimg hodc hinh
vién try ngan, khong mau, don bao hodc bao tir
nbi lién nhau. Bao tir don bao ¢6 1 - 3 vach
ngin; (2) Bao tr phan sinh 16n, bao tir uén
cong, hinh ludi liém, mau tréng, ¢6 nhiéu véach
ngan (thuong tir 3 - 5 vach ngan), dau bao tir
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dot ngdt co thét lai. Bao tir sinh ra tu cuéng
bao tur. Mgt vai bao tir 16n tach roi va khong
gdn trén cudng bao tir (Hinh 5) (Ha Van Xuan,
2008).

Bao tr phan sinh lic nhé moc trén dinh
cuéng bao tr, bao tr hinh tring, hinh vién try
ngin, don bao. Bao tir hinh thanh truc tiép trén
soi nAm hodc thanh dia bao tu phan sinh, thanh
chim. Bio tir phan sinh 16n hinh ludi liém, hoi

Hinh 5. Chi nim Bao tir ludi liém (Fusarium)
(1) Bao tir va cudng bao tir khong phan nhanh; (2)
Béo tir va cudng bao tir dang phat trién; (3) Phan
chia cudng bao tir; (4) Bao tir 16n, bao tir nho
(Theo Barnett et al.,1980)

ubn cong, thuong c6 3 - 5 vach ngin (1 - 7
vach ngan). Trén moi truong PDA, dia bao ti
phan sinh c6 mau vang cam (Hinh 6, hinh 7).

Soi nam co vach ngan. Trén moi truong
PDA, soi ndm phat trién nhanh, tap trung voi
mat d6 day dic, c6 mau tring va gidng nhu
dang soi bong, sau mot thoi gian nd san sinh
sdc t6 mau vang.

Hinh 6. S¢i nim va bao tir nAm ludi
liém (Fusarium sp.) phat trién trén
moi trweong PDA

Hinh 7. Nam Bao tir ludi liém (Fusarium sp.)
(a. Bao tir nhd; b. Bao tur 16n; ¢. Bao tir va cuong bao tir)

3.2.3. Nim moc (Mucor sp.)

Nam méc (Mucor sp.) thudc ho ndm méc
(Mucoraceae), b ndm Mbc (Mucorales), 16p ndm
Tiép hop (Zygomycetes), nganh phu nam Tiép hop
(Zygomycotina), nganh nim That (Eumycota), gidi
nim (Fungi) (Ha Van Xuan, 2008).

BPdc diém hinh thdi: Trén moi truong PDA,

khuén lac ¢6 mau tréng xam, xanh den (Hinh 8).

Nim Mébc 1a mét chi trong ho nadm Mo,
trong ho c6 khoang 20 chi va 122 loai. Thé soi
nam phat trién dai, khéng cé vach ngan va ré
gia. Tai bao tir hinh thanh & dinh soi ndm (Bao
nang). Bao tor don bao, khong mau, c6 dang
hinh tron (Hinh 9).
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Hinh 9. S¢i nim, bao tir va bio nang nAm Moc

3.2.4. Nidm moc xanh (Penicillium sp.)

Nam méc xanh (Penicillium sp.) thudc ho nim
Bao soi (Hyphomycetaceae), bd nim Bao soi
(Hyphomycetales), 16p ndm Bao  soi
(Hyphomycetes), nganh phu nim Bat toan
(Deuteromycotina), nganh ndm That (Eumycota),
giéi nam (Fungi) (Luc Gia Van, 2000).

Hinh 10. Chi nAm méc xanh
(Penicillium)
(1) Céc loai cudng bao tir phan sinh;
(2) Bao tir va cudng bao tir phan sinh
(Theo Barnett va Hunter, 1980)

Khuén lac phat trién trén méi truong PDA
thuong c6 dang vong, mdc xanh. Soi nim
khong c6 thi bao tir. Bao tir phan sinh hinh cau,
don bao, c6 mau xanh lyc. Bao tir thuong ndi
lién nhau (Hinh 10, hinh 11).

Nhitng loai ndm thudc chi nay phan 16n 1a
nam ky sinh gay muc.

Hinh 11. NAm Méc xanh (Pinicillium sp.)

(a. Khuan lac nAm Méc xanh; b. Bao tir nAm Mdc xanh)
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3.2.5. Ndm méc khiic (Apergillus sp.)

Ndm méc khuc (Apergillus sp.) thude ho
ndm Bao t& sim (Moniliaceae), bo ndm Bao
soi (Hyphomycetales), 16p ndm Bao soi
(Hyphomycetes), nganh phu nim Béit toan
(Deuteromycotina), nganh ndm  That
(Eumycota), giéi ndm (Fungi) (Thiéu Luc
Binh, 1983).

Pdc diém hinh thdi: Soi nAm phan nhanh.
Soi nam hinh thanh cudng bao tir phan sinh,
khong mau, khong vach ngan. Bao tir phan
sinh hinh tron, don bao, khong mau.

Soi nfim khong mau, phan nhanh, c6 Véch
ngin, cudng bao tir hinh chai. Bao tir hinh cau
mau den Khuan lac luc dau tring, soi nam
boéng x0p mau tring xam, sinh trudng nhanh
(Hinh 12, hinh 13).

Hinh 12. Chi nim médc khic (4spergillus)
(1) Bao tir va cudng bao tir; (2) Chudi bao tir phan sinh; (3) Bao tir phan sinh dinh
trén cudng bao tir (Theo Bernett va Hunter, 1980)

Hinh 13. NAm Méc khtc (Apergillus sp.) tai khu vire nghién ciru
(a. Khuén lac; b. Bao tt va soi ném)

4. KET LUAN

Trong 20 mau gd trAm huwong duogc thu thip
tai huyén Huong Khé, tinh Ha Tinh da phan
1ap, xac dinh dugc 5 chung vi nam 1a nidm Bao
tir 16ng roi (Pestalotiopsis sp.), nAm Bao tir
ludi liém (Fusarium sp.), ndim Mobc (Mucor

sp.), nAm Mbc xanh (Penicillium sp.) va nim
Méc khiic (Apergillus sp.). Cac ching nim co
thoi gian hinh thanh bao tir khac nhau. Thoi
gian xuit hién bao tir cia nim Mdc xanh
(Penicillium sp.) 1a sém nhat (19 ngay), tiép
theo d6 1a nAim Mbc (21 ngay), ndm Bao tir
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ludi liém (25 ngay). Thoi gian xudt hién bao tir
lau nhat 1a ndm Bao tir 16ng roi (Pestalotiopsis
sp.).
Loi cdm on
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INGREDIENT OF FUNGAL ENDOPHYTES ISOLATED
FROM AGARWOOD TREE Agquilaria crassna Pierre ex Lecomte
IN HUONG KHE DISTRICT, HA TINH PROVINCE

Nguyen Thanh Tuan!, Bui Mai Huong!, Nguyen Thi Mai Luong’,

Tran Tuan Kha!, Nguyen Thi Tho'
"Vietnam National University of Forestry

SUMMARY
In recent years, a considerable number of studies on the role of microbes in agarwood production have been
carried out in three of the species Aquilaria. Based on the fact that there is a relationship between the
microorganisms residing inside the tree and the agarwood formation, we isolated and characterized endophytic
fungi associated with A. crassna samples collected from Huong Khe district, Ha Tinh province. Morphological
characteristics and texture analysis in the identification of the fungal endophytic isolates indicated that they
were classified at least into five groups of diverse genera: Pestalotiopsis sp., Fusarium sp., Mucor sp.,
Aspergillus sp. and Penicillium sp. belonging to families Melanconidaceae, Tuberculariaceae, Mucoraceae,
Moniliaceae and Hyphomycetaceae, respectively. The present results contribute to a depiction of a diverse
fungal endophytic community in Vietnamese agarwood plant 4.crassna and provide important information for
further understanding of the role of endophytic fungi in agarwood formation and therapeutic applications of

host plants in general.

Keywords: agarwood, Aquilaria crassna, fungal, ingredient.
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