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Effect of endophytic bacteria on purple yam yield on acid sulfate soils

Ly Ngoc Thanh Xuan, Le Phuoc Toan,
Tat Anh Thu, Le Van Dang, Ngo Ngoc Hung

Abstract

Pot and field experiment were conducted in Winter - Spring crop season and Summer - Autumn crop season of 2015
to evaluate effect of endophytic strains combined with nitrogen fertilizer doses on the yield of purple yams grown
on acid sulfate soils in Hau Giang. Both experiments were arranged in a completely randomized block consisting
of two factors with 4 replications. Factor (A) included nitrogen fertilizer doses (0 N, 25 N, 50 N, 75 N) and factor
(B) was bacterial strains (non-bacterial, Azospirillum X1, Azospirillum X2). Results showed that Azospirillum X2
most effectively increased the diameter of purple yam tuber and yield. The treatment of 75 kg N ha' combined with
Azospirillum X2 got higher yield than that of the treatment of 75 kg N ha' without bacteria.
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PHAN LAP, XAC PINH VA NGHIEN CUU PAC PIEM
CUA NAM MOC XANH GAY BENH TREN NAM LINH CHI
Nguyén Xuén Canh', Nguyén Thi Diéu Huong', Trdn Déng Anh'

TOM TAT

Méc xanh dugc biét dén la mot trong nhiing tac nhan gy trén ndm linh chi (Ganoderma lucidum) & ca giai doan
uom sgi cling nhu trén cdc phin khac nhau ctia qué thé. Tt 40 mau ndm linh chi bi nhiém bénh da phén lap dugc
6 ching ndm mdc xanh trong d6 ching LC1 c6 kha nang nhiém bénh trén cac qua thé linh chi sach bénh khi lay
nhiém nhan tao. Cic két qué nghién ctu dic diém sinh hoc ctia chiing LCI cho thdy chiing nay c6 khéa nang sinh
enzyme chitinase, khuén lac mau xanh kich thudc tii 0,3 - 1,5 cm, hé sgi phan nhanh, c6 vach ngin ngang, sinh san
vo tinh bang bao ti trdn hinh cdu, mép nhan, mau xanh. Nhiét d¢ t6i uu cho sy sinh truéng ctia ching LC1 nim
trong khoang 25 - 30°C va pH t6i uu 1a 5,5 - 6,5. Qua phén tich cac ddc diém sinh hoc két hgp véi dac diém sinh hoc
phan tt da xdc dinh chting LC1 thudc vao loai Penicillium citrinum.

Tt khéa: M6c xanh, madm Linh chi, dic diém sinh hoc

L. PAT VAN PE khép va diéu tri b6 sung & bénh nhan diéu tri hoa

Néam linh chi (Ganoderma lucidum) biét dén ti
lau nhu 1a mot loai dugc liéu quy, ching dugc su
dung c6 hiéu qué trong di€u trj viém phé quén, thip

tri liéu (Liu et al, 2016). Hién nay, ndm linh chi
dang dugc nuoi trong phd bién trén thé gidi cing
nhu & Viét Nam, nang suét va chit lugng ndm trong
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nuoi trong phu thudc vao rat nhiéu yéu t6 nhu dinh
dudng, ngoai canh, ky thuat nudi trong va dic biét
la cic tac nhan gay bénh trén. Trong s6 cac tac nhin
gay bénh thi ndm mdc dugc coi la tdc nhan nguy
hiém c6 thé gy hai ca trong giai doan uom sgi ciing
nhu géy hai tryc tiép trén qua thé ndm. Viéc goi tén
bénh thudng dugc cin cl vao mau sic vét bénh ma
ndm moc gy ra trén ndm linh chi nhu bénh méc
xanh, méc vang, mdc tring...; trong s6 nay bénh
moc xanh dugce coi la nguy hiém hon ca. Nam 2014,
tai hai thanh pho Jiaohe va Dunhua ctia Trung Qudc,
bénh mdc xanh da géy thiét hai t6i 30% trén hai khu
vuc nuéi tréng ndm linh chi, méi khu viyc khoang
2 ha. Ndm mdc xanh c6 thé gay nhiém trén hé sgi
ndm, qua thé ndm, lam cho ma ndm dan bi muc, sgi
nidm bi nhiém bénh nang c6 thé khong hinh thanh
qua thé (Lu et al., 2016). Mic du bénh mdc xanh gay
ra nhiéu tac hai, song 6 nudc ta hién nay cdc nghién
ctu vé chiing loai méc xanh nhu déc diém sinh hoc,
cach phong va tri ching md&c nay van chua dugc
quan tdm. Nghién ctu nay nhdm xdac dinh chinh xac
ndm moc xanh gay bénh trén ndm linh chi ciing nhu
nghién ctiu mét s dic diém sinh hoc cua no, tit dé
lam tién d€ cho cac nghién ctiu vé phong va tri bénh
mdc xanh trén ndm linh chi nu6i trong.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Trong nghién ctiu nay, chiing t6i sti dung cdc mau
ndm mdc xanh phén 14p dugc trén cdc qua thé linh
chi nhiém bénh thu thap tai Hoc vién Nong nghiép
Viét Nam.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp phan ldgp ndm méc giy bénh
trén ndm linh chi

Céc mau ndm linh chi c6 biéu hién nhiém ndm
moc trén qua thé dugc thu thép tai trai nudi trong
va dugc phén lap ngay sau khi thu thip. Dung dao
va que cdy v0 trung cao bé mdt ndm maoc trén mau
ndm linh chi nhiém bénh, ciy chdim diém trén moi
truong PGA (Dich chiét tit 200 g khoai tay; 20 g/l
Glucose; 20 g/l Agar ; pH 5,6 - 5,8). Nuo6i cdy trong
ta d&m & 30°C, sau 2 - 3 ngay khuén lac sé hinh thanh
trén bé mdt dia thach, thu thap va lam thuan cac
khudn lac dic trung c6 mau xanh hodc xanh xam.

2.2.2. Phuong phdp lay nhiém nhan tao chiing ndm
mdc giy bénh trén ndm linh chi

Cac chtng ndm md&c xanh da phéan 14p dugc nuoi
trén moi trudng PGA long trong thoi gian 3 - 4 ngay,

dung dao gay vét thuong nhén tao trén cic qua thé
ndm linh chi, sau d6 phun dich ndm méc 1én trén.
Mau d6i ching chi xt ly v6i nuée vo tring. Theo
doi két qua kha ning lay nhiém cua cic ching thu
nghiém sau 5 ngay lay nhiém, chon céc chting c6 kha
nédng lay nhiém nhanh va manh cho céc nghién ctiu
tiép theo.

2.2.3. Kiém tra khd ndng sinh enzyme chitinase
ngoai bao ciia ndm méc

Chiing ndm moc sau khi tuyén chon dugc nudi
trén moi trudng long, sau 3 ngay hut ldy dich nudi, ly
tam 8000 vong/phut, 6 4°C, trong 10 phut. Hut 50pl
dich trong nho vao cac giéng trén moi trudng dia
thach chta chitin. Cac dia nay dugc giti trong diéu
kién 6°C d€ trong 4 tiéng rdi chuyén qua ta nudi &
30°C trong 12 tiéng. Xac dinh hoat tinh enzym nho
vong phén gidi co chit quanh giéng thach (Nguyén
Diic Lugng va ctv., 2004).

2.2.4. Xdc dinh ddc diém sinh hoc cia chung ndm
moc da thu nhan

Hinh thdi, kich thudc khuén lac dugc quan sat
trén moi trudng PGA khi nuéi & 30°C trong 4 ngay.
Hinh thai hé sgi, canh bao t, bao tt dugc quan sat
dudi kinh hién vi quang hoc & d6 phong dai 1000 lan
(Nguyén Lan Dang va ctv., 1998).

Chung ndm moc da thu nhan dugc nuoi ciy trén
moi truong PDA véi cac diéu kién nuodi cdy khac
nhau bao gém: nhiét d¢ (15°C, 20°C, 25°C, 30°C,
35°C, 40°C), pH (4, 5, 6, 7, 8, 9). Quan sat két qua
sau 4 ngay nuoi céy.

Céc dic diém sinh hoc cua ching ndm mdéc da
thu nhén duoc so sanh cdc chling ndm méc da biét
trong hé thong phan loai quoc té (IPS) (Visagie et
al, 2014).

2.2.5. Pinh danh ching ndm moc bang phuong
phadp phan tich trinh ty ITS

DNA téng s6 tii ndm mdc dugc tach chiét nhu
sau: Cho 600 pl dém chiét (SDS 10%) vao Ong
eppendorf da chudn bi san. Duing chay nhua nghién
nét sinh khéi sgi ndm trong 6ng eppendorf. Hon hgp
dugc tron déu, dem 1 & 60°C trong 30 phut, b3 sung
thém 200 pl natri acetate 3M, tron déu va ly tam &
12000 v/phut trong 30 phut & 4°C. Dich ndi dugc
chuyén sang mot dng eppendorf méi va bd sung
isopropanol, duy tri & nhiét d6 phong 5 phut. Sau
d6 dem ly tam & 12000 v/phut, 15 pht, 4°C. DS bod
phan dich trong nhe nhang, tia dugc rtia trong 1000
ul ethanol 70%. Ly tdim & 10000 v/phut, 10 phut, 4°C,
sau d6 d€ kho va bd sung thém 50 pl TE.
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St dung cdp mdi c6 trinh tu: 5-
TCCGTAGGTGAACCTGCGG-3* (ITS1) va 5-
TCCTCCGCTTATTGATATGC - 3’ (ITS4) cho
phan tng PCR khuéch dai ving béo thu cta ITS
rRNA. San phdm PCR dugc kiém tra trén gel agarose
1%, sau do gui di doc trinh tu tai cong ty 1stBASE
(Singapore). Mtc d¢ tuong dong vé trinh tu gen
dugc so sanh v6i cac chung da cong bo trén ngan
hang gen sti dung coéng cu tra ctu Blast. St dung
phan mém MEGA6 d€ xay dung ciy xdc dinh mdi
quan hé di truyén.

2.3. Theoi gian va dia di€ém nghién ctu

Nghién ctiu dugc thuc hién tai phong thi nghiém
Khoa Co6ng nghé sinh hoc, Hoc vién Néng nghiép
Viét Nam ti thang 6/2016 dén thiang 6/2017.

III. KET QUA VA THAO LUAN

3.1. Phén lap va lay nhiém nhéan tao chung nim
mdc trén ndm Linh chi

Tt 40 mau ndm linh chi bi nhiém bénh, ching t6i
da phén 14p dugc 6 chung ndm mdc lan lugt ki hiéu
la: LC1; LC2; LC3; LC4; LC5; LC6. Dich nuoi cdy ctia
6 chung nay dugc lay nhiém cdc chung ndm trén linh
chi sach. Két qué lay nhiém nhén tao da xdc dinh
dugc chtng LC1 1a c6 kha nang nhiém bénh manh
trén ndm linh chi. Sau 3 ngay lay nhiém bét dau xuét
hién sgi ndm mdéc moc trén qua thé, sau 5 ngay lay
nhiém ndm mé&c LC1 bt diu phét trién manh va
lan rong trén cdc phan ctia qua thé ndm (hinh 1).
Céc chung ndm méc con lai khong gay nhiém hodc
nhiém bénh yéu trén ndm linh chi trong qua trinh
lay nhiém nhan tao. Chung ndm LC1 dugc thu nhan
dé sti dung cho cac nghién ctiu tiép theo.

Hinh 1. Kha néng gy bénh cta chung ndim méc LCI trén ndm linh chi khi ldy nhiém nhén tao
(A. Ddi chiing; B. Chting ndm m6c LC1 nhiém trén nédm linh chi)

3.2. Xac dinh kha ndng sinh enzyme chitinase ctia
chung LC1

Nhiéu nghién ctiu da chi ra thanh té bao ctia ndm
linh chi dugc ciu tao chu yéu bdi chitin va B-1,3-
glucan (Mengjiao Li et al., 2015). Trong nghién ctiu
nay, tién hanh danh gia kha nang sinh enzyme phan
hty chitin ctia chting ndm moc LC1. Khi chiing ndm
moéc ¢6 kha ndng sinh enzyme chitinase sé c6 kha
néng phan gidi chitin thanh cdc ciu truc mach ngin
hon. Cac dang nay khong phan ting mau véi thudce
thtt lugol, do d6 sau khi nho thudc thi lugol sé tao
thanh vong sdng. D6 16n cua vong sang phan anh
kha néng sinh tong hop loai enzyme nay. Két qua khi
nho thudc thi lugol vao dia thi hoat tinh da quan
sat thdy vong sang xudt hién (Hinh 2).

Két qua cho thdy chiing ndm méc LC1 ¢6 kha
nang sinh enzyme chitinase. Nghién ctiu nay phu
hgp v6i két qua nghién ctiu ctia Nguyén Diic Lugng
va cOng tac vién (2004) vé kha nang sinh tdng hgp
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enzyme ngoai bao cta cac chiing ndim moc. Poéng
thoi c6 thé gia thiét vé co ché giy bénh trén nim
linh chi ctia ching LCI1 la enzyme chitinase do
chting LC1 pha v& thanh té bao ctia ndm linh chi
dé cho chung ndm mdc nay dé dang xAm nhép va

gay bénh.

Hinh 2. Hoat tinh enzyme chitinase
ching ndm mo6c LC1
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3.3. bic diém sinh hoc ciia chiing nAm méc LC1

3.3.1. Ddc diém hinh thdi

Céc diac diém vé hinh thai, hién vi ctia khuin lac
va bao tli cila ndm moc dong vai tro quan trong trong
viéc xac dinh loai. Nghién ctiu nay, chting ndim méc
LC1 dugc nudi trén mdi trudng PDA & 30°C dé quan
sat cac ddc diém mau sic, kich thudc, hinh dang ctia
khudn lac. Két qua cho théy, chung LC1 c¢6 khuén lac
mau xanh, khong cé vét khita dong tam, phat trién
nhanh, dé phédn tdn bao tt, nhiéu sgi khi sinh, kich
thudc khuin lac nho ti 0,3 - 1,5 cm. Quan sat dudi

kinh hién vi quang hoc & d6 phéng dai 1000 lan cho
thay chiing LC1 ¢6 h¢ s¢i phan nhénh, c¢é vach ngan
ngang; sinh san vo tinh nh¢ cac cudng bao tt phin
nhanh véi céc thé binh cép 1, 2.. va tan cung bang
cac dinh bao tu tran, thé binh ki€u ¢6 rong, cac chudi
bao td tran tu lai thanh dang cdt. Cac bao td hinh
cau, mép nhan, mau xanh, phét tan dé dang trong
khong khi (Hinh 3).

Cin ct vao cac dic diém hinh thai c6 thé so bo xac
dinh chting ndm mo6c LC1 thudc vao chi Penicillin.

Hinh 3. Dic di€ém hinh thai chting nim LC1
A. Khudn lgc chiing LC trén méi truéng PDA sau 4 ngay nudi cdy; B. Cudng sinh bao tii; C. Bao ti quan sét dudi

kinh hién vi quang hoc do phéng dai 1000 ldn

3.3.2. Anh hudng ciia mét sé diéu kién nuéi cdy dén
sy sinh trudng va phdt trién cia ching LC1

Viéc nghién ctiu anh hudng ctia diéu kién nudi
cdy dén chung LC1 sé cung cdp nhiing théng tin
quan trong trong viéc phong chong moc xanh khi
nuoi trong linh chi. Chiing ndm mdéc LC1 dugc nuodi
trén moi truong PDA & cac nhiét do va pH khac
nhau, tuy nhién chung nay c6 kha nang phét trién
tot nhét & khoang nhiét do 25 - 30°C, thich hop véi
pH 5,5 - 6,5. Nhiéu nghién ctiu cting da chi ra nhiét
do toi uu cho sy sinh trudng, phat trién ctia nim
linh chi nam trong khoang 25 - 30°C va pH t6i uu
la 4 - 6,5 (Pooja K. and B.M. Sharma, 2014). Nhu
vy, c6 thé thdy khoang nhiét d¢ va pH t6i uu cho sy
sinh trudng, phét trién ctia ndm Linh chi trung véi
khoang nhiét d6 va pH t6i uu cho su sinh trudng,
phét trién cia ndm mdc LCI. Diéu nay gay ra rét
nhiéu khé khan trong viéc phong chéng bénh moc
xanh trén ndm linh chi néu chi dva vao viéc thay ddi
cac diéu kién ngoai canh khi nuéi trong.
3.4. Pinh danh chung n4m méc LC1

DNA tdng s6 tli chiing ndm moc dugc tach chiét
nhu dd mo ta trong phin phuong phap. St dung cdp
moi ITS1 va ITS4 dé khuéch dai doan gen ITS rRNA
cua chung LC1 da dugc st dung, két qué dién di thu
dugc 1 biang DNA duy nhit c6 kich thudc khoang

600 bp phu hgp véi kich thude ly thuyét c6 thé dat
dugc khi nhén bang doan mo6i nay (Hinh 4).

Marker LC1

Hinh 4. Dién di sdn phdm PCR khuéch dai
vung gen ITS tli chiing ndm méc LC1

San phdm PCR dugc tinh sach va gidi trinh tu
tai cong ty 1st BASE (Singapore). Sau khi nhén dugc
trinh tu, tién hanh so sanh trinh tu thu dugc véi
cac trinh ty khac trén ngan hang gen nho cong cu
blast, xdy dung ciy phéan loai cho chung LC1 bang
phin mém MEGAG6. Két qua dugc thé hién & hinh
5. Dua vao cay phén loai nay c6 thé thiy ching ndm
moc LC1 ndm cung nhanh véi chuang Penicillium
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citrinum NR_121224.1 véi gia tri bootstrap la 71.
Bén canh dé két qua can trinh tu nucleotide cho thay
muc d6 tuong dong ctia ITS rRNA ctia hai chiing la
94%. Xét vé mat gia tri tin cdy va muc d¢ tuong dong
thi hai chung nay giéng nhau. Ngoai ra cac dic diém
hinh thai, sinh ly, sinh héa da nghién ctiu, nhin thay
chung ndm mdc LC1 ¢6 nhiéu dic diém giong véi

48

chung Penicillium citrinum NR_121224.1 trén ngan
hang gen. Chinh vi véy, két hgp cac dic diém sinh
hoc va phuong phép sinh hoc phan ti, ching t6i dua
ra két luén chting LC1 c6 quan hé ho hang gan gii
v6iloai Penicillium citrinum va ching toi ddt tén cho
ching nay 1a Penicillium citrinum LCI.

93 |: Penicillium subarcticum NR 121276.1

Penicillium singorense NR 137877.1
Penicillium adametzioides NR 103660.1(2)

il
99 Penicillium adametzioides NR 103660.1
Penicillium tropicum NR 111485.1
99 [ Penicillium gorlenkoanum NR 111484.1
95 — Penicillium sumatrense NR 119812.1
4 L Penicilium pasqualense NR 121513.1

17
15

Penicillium zhuangii NR 138343.1
Penicillium coffeae NR 121312.1

o5 Penicillium atrofuvum NR 111665.1
14 *|
55 Penicillium koreense NR 138347.1

Penicillium dierckxii NR 121329.1

Penicillium malacaense NR 121344.1

Penicillium hetheringtonii NR11482

Penicillium caimsense NR 121508.1

71

Penicillium citrinum NR 121224.1
LC1

0.20

Hinh 5. C4y phéan loai dua trén phén tich trinh ty ITS rRNA cho chung ndm LC1

IV. KET LUAN

ba phan lap dugc chiing ndm mdc LC1 ¢6 kha
ndng gay bénh moc xanh cho ndm Linh chi ti 40
mau ndm Linh chi bi nhiém bénh. Nghién ctiu dic
diém sinh hoc cho thdy chung LCI c6 khuén lac
mau xanh, kich thudc khuén lac nho tit 0,3-1,5cm;
hé sgi phan nhanh, c6 vach ngan ngang, sinh san
vo tinh bang bao ti tran hinh ciu. Nhiét do toi uu
cho sy sinh trudng ndm trong khoang 25 - 30°C
va pH t6i uu la 5,5 - 6,5. Chung LC1 c6 khé nang
sinh enzyme chitinase ngoai bao trong moéi truong
nuoi cdy. Phan tich trinh tu doan gen ITS rRNA ctia
chting LC1 cho thdy chtiing nay c6 quan hé ho hang
gan giii v6i loai Penicillium citrinum, két hgp cac
dic diém hinh thai va sinh hoc phan tt xac dinh
chting ndm md&c LC1 phén lap dugc thudc vao loai
Penicillium citrinum va dugc dét tén cho chung nay
la Penicillium citrinum LC1.
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Identification and characterization of a green mold
causing disease in Lingzhi mushroom

Nguyen Xuan Canh, Nguyen Thi Dieu Huong, Tran Dong Anh
Abstract
Green mold is a disease in both the mycelium stage and the cap of Ganoderma lucidum. Initially, 6 mold strains from
40 infected Lingzhi mushroom were isolated. Through artificial infection or re-infection, LC1 strain was identified
as the causative pathogen of green mold disease on the Lingzhi mushroom. Study on the biological characteristics
of the LCI showed that LC1 strain was capable of releasing chitinase. Colonies were green, no concentric cuts,
aerial hyphae, small size ranged from 0.3 - 1.5 cm. The hyphae of LC1 had cross-sectional partition, bearing
conidia (globose in structure, smooth outer surface, green, and spread easily in the air) and asexual reproduction
by conidiophore. Optimal temperature for growth of LC1 strain was 25 - 30°C and optimal pH was 5.5 - 6.5. LC1
strain was identifed to belong to Penicillium citrinum species, named Penicillium citrinum by analyzing biological
and molecular biology characteristics.
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PANH GIA MOT SO TINH CHAT PAT PO BAZAN
CHO VUNG TRONG CAY CAM TAI PHU QUY, TINH NGHE AN

Pham Vian Linh', Tran Thi Quynh Nga',
Tran Dinh Hop', Mai Sy Cuong', Giap Thi Luén'

TOM TAT

Nghién ctiu nay tap trung danh gid d6 phi dat thuc t€ (tinh chét d4t) caa viing trong cay cam tai khu vic xa Minh
Hop, huyén Quy Hop va cic x4 Nghi Long, Nghia Hong, Nghia Hiéu va Nghia Son thudc huyén Nghia Dan, nhiing
khu viic ¢6 dién tich 16n, thim canh cao trong viing Phu Quy. Qua két qua phan tich cho thdy vé pH, , ctia cdc khu
vuic hau hét nho hon 4,5 dugc danh gid chua cho dén dac biét chua ma pH, , thich hop cho céy c6 muila 5,3 - 6,3.
Ham lugng min téng s6 (OM) trong dét tai cac khu vuc kha cao c6 OM > 3,45% phu hgp véi yéu cdu ciy cb mui.
Tai cac khu vyc nghién ctu, dam tong s6 ¢ mtic thdp va trung binh (ndm trong khoang 0,09 - 0,22%); kali téng s&
& muic nghéo (ndm trong khodng 0,03 - 0,77%); kali dé tiéu hiu hét nghéo (nim trong khoang 3,44 - 9,98 mg/100
g dét); lan tdng s6 hau nhu cao (nam trong khoang 0,1 - 0,29%) nhung lan dé tiéu & muc rit nghéo dén nghéo lan
(ndm trong khoang 0,7 - 14,63 mg/100 g dat) va da s6 mau dit tai cdc khu vic dem di phan tich déu thi€u Ca?*', Mg

T khoa: Tinh chét dét, dat trong cam, vung Phta Quy, tinh Nghé An

1. PAT VAN PE Pan va Quy Hop, véi téng dién tich 1a 166.941 ha
Pht Quy la mot dia danh thuong goi trudc day, (trong d6 Nghia Dan va thi xa Thai Hoa c6 72.769
vé dia gi6i hién nay, cht yéu gém hai huyén Nghia ~ ha, Quy Hop cé 94.172 ha). Huyén Nghia Dan va
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