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® General information about BRRD and
Phellinus noixus

® The presence of BRRD in South China

® Research on Biological control and Further
Work



Root Diseases: The Hidden Enemy

O Armillaria root disease —caused by Armillaria ostoyae
Distribution: Northeast China

O Brown root and butt rot —caused by Phaeolus schweinitzii
Distribution: Northeast China, Northwest China, Southwest China

O Annosus root and butt rot —caused by Heterobasidion parviporum
Distribution: Northeast China, Northwest China, Southwest China
(Jilin, Yunnan, Sichuan and Hubei and Xinjiang and Xizang)

O Laminated root rot —caused by Phellinus sulphurascens
Distribution: Northeast China, Northwest China, Southwest China A
(Nei mongol, Heilongjiang, Jilin, Xijiang, Xizang and Yunnan)

Stump
infection

O Brown root rot —caused by Phellinus noxius
In recent years, BRRD has become a major _____
concern in South China —-u.h-,-.ﬁ‘

Direct root :
infection Root contact

Dai YC. Mycosystema, 2012,31: 493-509 spread
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Why Should We Care about Phellinus noxius?

Table 1 Profile of notable and ancient trees in Guangzhou up to 2014

Ages Class | > 300 yrs 100-299 yrs > 100 yrs
Category First-class ancient Second-class ancient | Notable trees (rare species or
trees trees historical value, with memorable
names)
Number 9924 1537 38

Total 11499




1932

1953

1965

1973

1988
1990

1995

2007

<— First symptoms in Taiwan and
identified as Fomes lamaensis

First described in Singapore
by Corner as Fomes noxius

<€<— First described in mainland China

<€— Reclassified by Cunningham
as Phellinus noxius

First report in Japan
*First found basidiocarp of P. noxius,
€ but no symptoms on the Ogasawara

\ Islands in 1916

\ #First identified in Macau
# First found in Hong Kong

<— # First identified in Guangzhou




Important Characteristics of Phellinus noxius

O Taxonomy

Basidiomycota (121 []), Hymenomycetes(/Z & 4¥), Aphyllophorales (Jo#5
H), Hymenochaetaceae (] & £}), Phellinus (R ZfLE &)

Synonyms:

Fomes noxius Corner, (1932)

Phellinidium noxium (Corner) Bondartseva & S. Herrera, (1992)

B Extremely broad host range (> 200 species in 59 families)
B Prevalent in tropical and subtropical regions
B Symptoms might not always be visible!

B Slower infection and colonization rate (5-15 yrs)



The List of Some Significant Economic Plants
Affected by P. noxius

FFs ZFR
1 SEME (Acacia confusa )
2 BN (4raucaria cunninghamii )
Over 200 species are known to be 3 TR (driocarpus alfilis)
affected from approximately 100 different. BT (Bauhiniavariegata )
genera in 59 families 5 HEEX (Calophyllum inophyllum)
6 % (Camellia sinensis)
®In Macau, 44 species in 26 families ~ ~ BRI (Casuarina equiserfolia)
8 ik ( Coffea)
®in Taiwan, more than 126 species in ?0 gz Eifjszf:;:)
102 families 11 1T (Garcinia mangostana )
12 T8¢ (Hevea brasiliensis )
®In Japan, 33 SpECiES in 26 fam|l|es (the 13 SiEZEW (Koelreuteria elegans var. formosana)
Ogasawara Islands) ; 53 species in 32 14 28 (Koelreuteria paniculata)
families (the RyUkyU |S|andS) 15 s (Podocarpus macrophyllus)
16 FEH (Salix babylonica)
17 BETECo A (Swietenia mahagoni )
18 FEMA (Tectona grandis )
19 RIA]# (Theobroma cacao )

Source: http://www.cabi.org/isc/datasheet/40154#CCAgreementKML 7



Global Distribution of P. noxius

@ = Record

Source: http://www.plantwise.org/KnowledgeBank/Map/GLOBAL/Phellinus_noxius/ [Accessed 16 January 2017]

> 40 countries and areas; the Asian accounts for about 1/3 3



Predicted suitable Climate Space for P. noxius
(Preliminary )

IVeryHigh (0.81-1.0)
High (0.61-038)
Moderate (0.41-0.6)
l Low (021-04)
Slight ~ (0.01-02)

Source:In: Ramsey, A. & P. Palacios (Comps). Proceedings of the 63rd Annual Western International Forest Disease
Work Conference; 2015 Sept. 21-15;

Based on isolates from southeastern Asia, Australia, and Pacific islands;
BUT not included isolates from Central America, Caribbean, South America, and Africa. 9



Distribution of Phellinus noxius in South China

¢  Phellinus noxius
[ Neighboring Countries
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In 2007, the 132-year-old Ficus microcarpa tree (No. 01050027)

Infected by P. noxius was first reported in Wa King Town Hotel
(5
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Managing BRRD in Our Case

O Removing all the infected
source (Stumps and Roots)

O Installing root barriers to reduce
rate of spread

O replacing the infested soil

Removing all the infected ===
source (Stumps and Roots)?" /¢

i
T

O Chemical control (Calixin, 0.75%)

O Or Biological control agent (M18,
0.25%)

20
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Chemical agents for Phellinus noxius

Control Sportak Tilt Difenoconazole Opus Tebuconazole Shuangguan

1000X 4000X 1000X 2000X

2000X 2000X

Chemicals
Sportak

Tebuconazole
Difenoconazole

Shuangguan
CK

Dilution Infected Control
Factor Plant  Efficacy (%)
1000 80(2) 98.44b

2000  80(0) 100a
1000  80(2) 96.88¢

2000  80(0) 100a
23
—  80(80) -



Biological control agents for Phellinus noxius

12800X 6400X 3200X 1600X ). 400X 200X

Test M18 §8




M18 strain and its product PCA

COOH

/N
\N/

Phenazine-1-carboxylic acid
(PCA)

L} Pseudomonas aeruginosaM1s %
327754 bp

Control Treatment

plM pheAIBICIDTEIFIGH =S
weiz-c2 - Y- R EE) - 4a
qaclt PhA2B2C2D2E2F N2

B
Chaorismale — . .
00H ~cool Sh
U e T enginmycin
piar =3 pathway s —_—
’ Y COON pheA2-(2 N

oH

Control 1.25pg/mL 25 pug/mL  Spg/mL 10 pg/mL 20 pg/mL 40 pg/mL

e

Wau et al., BMC Genomics, 2011,12: 438 25
Fang et al., Chinese Journal of Pesticide Science, 2014,16(4):387-393



PCA iIs fungicidal activity, not fungistatic activity

a a
b
€ C
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Huang et al., Molecules, 2016, 21: 613 26

Control 20 pg/mL



SOD

CAT

Effects of PCA on SOD (A), CAT (B), intracellular ROS
accumulation (C) and mitochondrial membrane potential (D)
In P. noxius

35 , C S\2000 1 3
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Huang et al., Molecules, 2016, 21, 613



Screening antagonistic bacteria for Phellinus noxius

HN20 YJ1 HN16 HN10 HNI2 2511a

Bacillus
Pseudomonas
Burkholderia
Serratia
Staphylococcus
28



Further Work

O Phylogenetic analysis with DNA markers
— To construct phylogenetic relationship among P.
noxius and find out the origin of P. noxius

O Biological control
— Use antagonistic bacteria to treat BRRD caused by P.

noxius, such as Bacillus spp. or Pseudomonas spp.

29
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