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Table 1. Sporulation and pathogenicity of isolates from symptoms associated with stem canker of guava

Sporulation Pathogenicity

Isolates Location Part / Symptom Conidia* Spermatia  Shoot  Canker on Fruit

blight? trunk rot

(%)

BR-01 Dashe, Kaohsiung Pith / Browned +3 - 100 + +
BR-02 Yanchao, Kaohsiung Pith / Browned + — 50 ND ND
BR-04 Dashe, Kaohsiung Root / Discoloration + — 50 ND ND
BR-05 Yanchao, Kaohsiung Root / Discoloration + — 50 ND ND
BR-07  Yanchao, Kaohsiung Branchlet / Bark crack + - 0 ND ND
BR-08 Dashe, Kaohsiung Branchlet / Bark crack + — 75 ND ND
BR-09 Gangshan, Kaohsiung Branchlet/ Bark crack + — 100 + +
BR-10  Dashe, Kaohsiung Trunk / Canker (Ascospore) + + 75 ND ND
BR-11  Dashe, Kaohsiung Trunk / Canker (Ascospore) + — 100 + +
BR-12  Yanchao, Kaohsiung  Trunk / Canker (Ascospore) + — 100 ND ND

! Conidia produced from al isolates were identified as Lasiodiplodia theobromae.
* Each isolate was respectively inoculated on four unlignified shoots of Zhen-zhu Bato test its pathogenicity.

® + = Positive, — = Negative, and ND = not done.
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Fig 1. Diseases symptoms of stem canker of guava. A. Severely decline symptom on guava. B. Linear cankers on trunk
and branches caused separation of the bark strips. C. Blight symptom of branchlet. D. Longitudinal bark crack on
branchlet. E. Brown pith in section of branchlet. F. Blight symptom of an inoculated shoot. G & H. Elongate canker and
longitudinal bark crack respectively developed on branches after inoculations on branchlets. |. Brown pith in section of an
inoculated branch.
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Fig 2. Morphology of the pathogen, Botryosphaeria rhodina, causing stem canker of guava. A. Ascoma produced on bark
in the field. B. Spermogonium (arrow) was associated with ascoma on bark in the field. C. Ascus and ascospores. D-G.
Conidia and paraphyses derived from monoascospore in cultures. H. Spermogonium and spermatia produced on bark in the
field. I. Conidia and spermatia produced in cultures of BR-10 isolate derived from monoascospore. Scale bars. A & B =

100 um; C-I =10 pm.
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Table 2. Survey on the occurrence of stem canker of guavain main production areasin Taiwan.

FH Botryosphaeria rhodina 7 | &/ {1 MR ISR ke HORIRTEIE

225

Location Age of Plants No. of Disease Plants/ No. of Surveyed* Plants Range of Mean
(year) orchard1l  orchard2  orchard3  orchard 4 frequency (%) (%)
Kaohsiung
Dashe
0-2 5/146 6/136 35/284 3.42-12.32 8.13
2-4 3/200 4/407 7/155 0.98-4.51 1.84
4-6 35/95 28/154 0/200 0-36.84 14.03
Yanchao
0-2 38/113 23/228 69/233 10.09-33.63 22.65
2-4 5/43 21/113 25/200 11.63-18.58 14.33
4-6 35/100 52/151 59/220 26.82-35.00 31.00
Gangshan
0-2 11/55 34/247 16/165 9.67-20.00 13.06
2-4 20/150 45/168 102/104 87/144 13.33-98.08 44.88
4-6 25/107 18/61 27/213 12.68-29.51 18.37
Tainan
Houbi
0-2 10/172 55/136 2/276 0.72-40.44 11.47
2-4 2271322 16/325 3/243 1.23-70.50 27.64
4-6 1/208 5/162 35/197 0.48-17.77 7.23
Yujing
0-2 43/80 1/153 0/88 0/235 0-53.75 7.91
2-4 2/79 96/200 46/191 2.53-48.00 30.64
4-6 2/134 44/219 19/54 0/259 0-35.19 9.76
Changhua
Shetou
0-2 6/155 51/164 161 0/74 0-31.10 12.78
2-4 0/175 0/286 0/272 0 0
4-6 0/62 0/235 0/68 0 0
Sijhou
0-2 7/103 11172 8/124 6/273 2.20-6.80 4.76
2-4 0/294 0/186 0/321 0 0
4-6 0/282 0/162 0/113 0 0
' The diseased plants were judged by the linear cankers, the typical symptom, appearing on the trunks.
:— ~ Botryosphaeria rhodina -1~ 5] 251t b 5 1A HOdps i Tl e
Table 3. Pathogenicity tests of Botryosphaeria rhodina on various species and cultivars of guava and ftruit trees
Species and cultivars No. of blight / no. of No. of blight / no. of Mean of blighted
inoculated with BR-01* inoculated with BR-11 shoots (%)
Psidium guajava L.
Seedless guava (HEFFEL) 3/5 4/5 70
Huang-jin Ba (& k) 4/5 4/5 80
Fen Ba (¥74k) 4/5 4/5 80
Malaysia seedless guava
(B AT T2 (T 1) % s 80
Zhong-shan-yue Ba (77| H k) 4/5 5/5 20
Shui-jing Ba (7K f&#k) 4/5 5/5 20
Tai-guo Ba (Z=EL) 5/5 4/5 90
Round leaf seedless guava (|B|EEMEFFER) 4/5 5/5 20
Da-di-zai (K7 5/5 4/5 90
Zhen-zhu Ba (B2 B£) 5/5 5/5 100
Shui-mi seedless Ba (EF{ 7K 1L) 5/5 5/5 100
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Table 3. Pathogenicity tests of Botryosphaeria rhodina on various species and cultivars of guava and ftruit trees (con.)

Species and cultivars No. of blight / no. of No. of blight / no. of Mean of blighted
inoculated with BR-01* inoculated with BR-11 shoots (%)

Psidium guajava L.

Er-sh-sh-ji Ba (- ftt#cik) 5/5 5/5 100

Xiang Ba (k) 5/5 5/5 100

Li-zai Ba (Z4{FHK) 5/5 5/5 100

66-90 5/5 5/5 100

Bai Ba (k) 5/5 5/5 100

Tainung No.1. (5 E—H5%) 5/5 5/5 100
Psidium cattleianum Sabine

Strawberry guava (BT 1 11) 4/5 5/5 90
Psidium spp.

Jhen-jhu Ba (B ERER) 3/5 4/5 70

Mauritius guava (15 B 7 i 2 1 4E) 0/5 0/5 0
Annona cherimola Mill. X A. squamosa L.

Atemoya (ELALRE) 0/5, 0/5 0/5, 0/5 0
Carica papaya L.

Tainung No.2. (55 —55) 5/5 4/5 90
Dimocarpus longan Lour.

Fen-ke (¥7%%) 0/5, 0/5 0/5, 0/5 0
Litchi chinensis Sonn.

Yu-he-bao (Efif41) 0/4, 0/5 0/4, 0/5 0
Mangiferaindica L.

Irwin () 0/5, 0/5 0/5, 0/5 0
Syzygium samarangense (Blume) Merr. &
L.M. Perry

Nan-yang variety (e {:4E) 2/4 2/4 50

Zizyphus mauritiana Lam.

Mi-zao (5 23) 3/4 3/4 75

! The pathogenicity tests were carried out by inoculation of the pathogens, BR-01land BR-11, on the unlignified shoots of al plants.

Y ~ HAth S A8f1 Lasiodiplodia theobromae 7 yE{EfR 2 AR TSR IR PR HITE
Table 4. Pathogenicity of Lasiodiplodia theobromae isolated from other fruit trees to guava shoots

. . Symptom on No. of blighted shoots/ Rate
Isolate L-ocation Host original host No. of inoculated shoots® (%)
LaPa-1 Linluo, Pingtung Carica papaya Fruit rot 4/4 100
LaPa-2 Meinong, Kaohsiung C. papaya Fruit rot 4/4 100
LaMa1l Fongshan, Kaohsiung Mangifera indica Leaf blight 0/4 0
LaMa3  Fongshan, Kaohsiung M. indica Fruit rot 0/4 0
Lalu-1 Dashe, Kaohsiung Zizyphus mauritiana Fruit rot 0/4 0
Lalu-2 Dashe, Kaohsiung Z. mauritiana Fruit rot 3/4 75
Lawa-1l Chaojhou, Pingtung Syzygium samarangense  Fruit rot 4/4 100
BRWa-1 Yanchao, Kaohsiung S samarangense Branchlet blight 14 25
BR-01 Dashe, Kaohsiung Psidium guajava Pith brown 4/4 100
BR-11 Dashe, Kaohsiung P. guajava Trunk canker 4/4 100
CK 0/4 0

' According to the morphologic characters, all isolates were identified as Lasiodiplodia theobromae.
? |solates were inoculated on unlignified shoots of Zhen-zhu Bato test their pathogenicity.
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theobromae 77 HfEZR 52 96.19 % » BRFFREEHA MR
S PTHE T PR IR AL BAHRRATESL - BRI TTM B &
FET A A8 T S S o it o DRI 328 B
FH 1P IR B 0T REfs ARG RSt 1T o0 1 > e 45
SREAT 0 L. theobromae {EH B ¥R %8 RHTTEZ AL SEAR
A AR R EE 73.15 % 0 HRPS AL AUETHS B
58.72 % R yHfEA » FARUEE BT 58 Q{4 28.16 %
I BEAE - FAL > BURNE SRR S BAET
#ft > L. theobromae HY 53 BEZ 1 S0 94.34 % ©

af i

PU7T 1970 4 Weber B[t A8 al ks (dieback)
R EFROMEES - JHIRE £ Physalospora psidii Stev. &
Pierce® ; riE AB% Liu et al. (1996) ™ JREZE 52 1%
A R ENN 50 99 IR E /7 Botryosphaeria
rhodina - G HEMI P. psidii JESS H G 5 o A SERT
S EHYHIFE JT 5 B. rhodina » MEFEIH AR T - 38
HFHE 31 L JT IR FRY IR — o R B ERBEBHY X
b e PREE TR IR R R A Ao ML » {BRS)X
FELRC A 1) A 24 BB WR L A B s tEY - mT VRS EHIRIR 3
PUATRI RS - BLLAYIREIR AT e Hh H A5 B P i
iYL HREFEH ® B. dothidea (Moug. Ex Fr.)
Ces. & De Not. Wil £t s BG HEss s 7E7
BA - R % 2R (% B Nattrassia mangiferae (Syd. &
P. Syd.) B. Sutton & Dyko (= Fusicoccum mangiferum
(Syd. & P. Syd.) Johnson, Slippers & M. J. Wingf.) ®
FTa [HE™ 5 FEE JRa s —f8idy Fusarium oxysporum
f. sp. psidii 5[ ¥ERYE CEZE AR - 3 ek s b ~ &5
FZPEAR - A FERI BRIRE 3URF E 8 st #ak oo it 1]
iy Fusarium sp. & Cephalosporium sp. » EZir2& T #1E
rf43iE 317 HiAth Botryosphaeria sp. & Fusicoccum spp.
i Adia\ g - FRTI A e AR B MR 2 0 S G B A
EREATRE -

AHSEE XA B. rhodina A A KE 28 BT
(BB 3k {7 AE - T % R A + 2 7 B AU T2 R TR
W 0 AP AR HIBI T E/ERSS o M TE A T
(microconidia) » £ Botryosphaeria &Y 7 T /M EC
#% » 41 B. ribis Grossenb. & Duggar ®® ~ B. parva
Pennycook & Samuels™ ~ B. melanops (L. R. & C. Tul.)
Winter ® ~ B. zeae (Stout) von Arx & E. Miiller® ~B.
protearum Denman & Crous” ~ B. populi A. J. L. Phillips
9+ B. mamane Gardner® Jz B. cocogena Subileau ™% -
SRT Slippers et al. (2004) ® 7E#H4¢ B. ribis k% B. parva
HIET AR A S BB TR IF - 1R Ffth PR B 2 vy 4
fTF1E s fB/ Ry » B. dothidea (Moug. : Fr.) Ces. & De

Not. A& peiit /73 2B+ > (B AEA M RIRFSE o
AUE 1 (58 FHEYIE Ostrya sp. FREE R v A ERELE) |\
FHMT - RIEE BN Al T IR BT AR E
g o AR LUVES R SRR 3 o FRIITE 7R H B
£ B. lutea A.JL. Phillips fiff7EH » 1985 HE H L4 fi
X Fusicoccum luteum Pennycook & Samuels #i il »
B P e AR Vo AR AT 0 2 4% Phillips et al.
(2002) “ izl A1t (I [B] R S8k 2/ o A 7T
TRk o DR A iHFSE T8 R RIRE WS 285/ VoA
FHIFHE > DLATF BT R ET B -

LLTTM BEEEL B 5% AR s End &
At ) - BHR TR RRYIRTEEL L. theobromae FITF(EE
A YRR > R LAUVERHIEHR A AR - Liu
et al. (1996) “ HYHHAHR =EHAkS RETT » BllniERy
SRR s mas il 5 o (BARHT 7E0 R S Aa 2
BIASFRARE » 7090 = AR 3haR B 38R > HIE &
{58 F ) B8 b5 B & H 778 (Carbendazim) ~ % §E 5
(Benomyl) EXJ&ife (Thiabendazole) & » HAREEY#IHES
Y O AT L fHRR 15 2 SRR - T B EBehd R
JREEE - FIRRBERA 10 ppm ai. FFa] 58 2 IkE T
HEORBHRE BSR4 R (unpublished) » KTt HEAN
] K ZER S Z B P ar 8GR BRI H
BEPE & J73UANA] - AT e E B TBR F R A A B
LR » Bt B SR AR R BN A0 Sk o
{EH A 2 B4 LUNA R > JrrlRe(RIR & R K
18 {8 FH oK FE UG I I B 1R BE R s s I 2 8% (MAFA,
Ammonium iron methylarsonate) & #{ (MALS,
Methylarsine bislaurylsulfide) {7 Bi” #&F "~ (Gl
FHE TSI A EEA 100 ppm ai. [ AT BAGEHT I 1 g fc s
TR VB AR ) » Wl SBTEm BES o B L - (BT
BER FHEAE A T B NIRRT S S e
B e th 3 3 > R HILIEE H# K% (Cyprodinil +
Fludioxonil) MEffi 1 FAzAURERR BB » SBIERTRE fkmT
THE T R S AHARTTE (unpublished) ©

Liuet al. (1996) ¥ #pE & RS EERE T Z Y
R~ FNEEEE ~ BEAR ~ ACLER ~ Y~ RN~ Zabime it
5 Stat ffet uf o ASHIT FER0AS SRR H AR EHEAR
AN ERVEFTEERENE - (ARG EE et &
DS o (B 25 S E SN B H MR ZR A 52
F L. theobromae H #& & 4L il 3& 5K &2 &4 1Y & 2
(unpublished) ; Sun (1996) ® th#igH} L. theobromae AT
B RN &R F Rt Jhe] B RN &
ENG o LY HOESRH ¢ L. theobromae A& 5
O MIHEO Feapt® AR B o EIlEE R BERAYR
Fi 72 B Al Re R E Y L RYR R B ANE] » BE L.
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theobromae I~ [G] & 5k [B] A5 [ 14 22 FR P 2 - BfESAL.
theobromae a7 & %723 500 & @ - {HAF 7ERr
AN[R] 097 1 4 S B 28 BRI BURTE AN [F] > MDY A5
RMHFAET RS ~ KGO ~ LEUENTY FAR® 1k
JRVERFSE b » IR S e ol g B hhE )
FIRERIEC ™™+ F—J7T - AT EERY 10 MRS
ISR 57 B - BASEIZF AR L. theobromae 2
M A M AR 2 BEUT TR PR [BIAF 1A (3] Y 95 i Y
(pathotype) » Lewis & Van Arsdel (1978) ™ &z Davis
(1987) @ SR H et 288 5] L. theobromae 1K
B 1EUE A EHRAFAE -

Lasiodiplodia theobromae &3 4 115#ER @ » K
HEWIEHTRI ERER FdE B T ACHYSR AW » ATRE B H B 2%
Yz ARG > EERJNGE B AL SR L. theobromae Y
TR E S o BUISE SRUE RS AN RIS R B
FTEALTE IR 2 DRI HEBIAS {68 b W95 (230°T Re AR )
I 75 RS B - WU A HH TR R 9 el F5IBR H2
Feki ) SRAY e T R AR A8 PR BRI SR8 B
T RSB RTR Pl AR P MR AL - PR
WZEHAM] - & AT/ B ARG R SOk £k R RE 2
SRR JUHE EHE 2 AR RIRERR - ARG E AR Y
PP NES  BEANE FRIFTHHER R ] R L.
theobromae - [KIItEHEHIZE T8 5T AR | BEERYSCHRIBE A »
AIRE IR IR S FRt NS BT AR AL > LR
R R o TR TRE BTEAK SR BN RE o 1R
BT TH > IR oL AR B R IR A W) 28 3 12 1707 i 08
% P IR R HAM G ZE R B 0 M R T HERR
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ABSTRACT

Wang, C. L.*® and Hsieh, H. Y.? 2006. Occurrence and pathogenicity of stem canker of guava in
Taiwan caused by Botryosphaeria rhodina. Plant Pathol. Bull. 15:219-230. (* Department of Plant
Protection and * Department of Tropical Fruit, Fengshan Tropical Horticultural Experiment Station,
Agricultural Research Institute, Council of Agriculture, Executive Yuan, Fongshan, Kaohsiung,
Taiwan; ®Corresponding author. E-mail: chihli @fthes-tari.gov.tw; Fax: +886-7-7315590)

The fungal pathogen Botryosphaeria rhodina has been identified as the causal agent of a guava
(Psidium guajava L.) stem canker in Taiwan. According to a 3-year survey during 2003 to 2005, the
stem canker was commonly found in guava orchards of Kaohsiung, Tainan, and Changhua Counties.
Symptoms of the stem canker including linear cankers with bark cracks on the trunks and branches of
guava tree were found on diseased plants. A brown discoloration was showed in the infected areas of
cambiums and xylem, extending to the pith tissues. The cankers on the branchlets and separation of
the bark strips on the branches and trunks resulted in retarding guava's growth, leaf wilting, and
progressive death. The same disease symptoms were observed in a guava cultivar ‘Zhen-zhu Ba'
through artificial inoculation of wounded tissues with mycelial agar discs. The ten isolates derived
from either infected tissues or ascospores collected from three different geographic locations in
Kaohsiung were used for morphological studies. Sexual stages of pathogen isolated from infected
tissues were identified as B. rhodina. Spermogonia (160-220 X110-140 #~m), suboblate to conical in
shape, with hyaline, rod-like spermatia (2.5-4 X1-1.5 ~m) were observed in the BR-10 isolate and
the infected canker tissue. All isolates produced asexual spores of Lasiodiplodia theobromae on water
agar medium with a piece of guava leaf under near-UV light. Two isolates, BR-01 and BR-11, were
used for inoculation tests on 17 guava cultivars, strawberry guava, Jhen-jhu Ba, Mauritius guava and
7 tropical fruits, including atemoya, Indian jujube, lychee, longan, mango, papaya and wax apple. The
results indicated that Mauritius guava and 4 tropical fruits (lychee, longan, mango and atemoya) were
resistant to the pathogen. However, guava was resistant to two isolates of mango and one of Indian
jujube. It showed that different pathotypes presented in B. rhodina. In addition, the results that L.
theobromae was readily isolated from graft unions of blighted seedlings, dry fruit stalks, and blighted
shoots might imply the possible infection sites of pathogen.

Key words: guava, stem canker, Botryosphaeria rhodina, Lasiodiplodia theobromae, pathogenicity



