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Characterization of the Causal Fungus of Citrus Melanose, Diaphorthe citri
Isolated from Blighted Twigs of Citrus in Jeju
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Mycological characteristics of Phomopsis citri isolates obtained from blighted twigs of citrus were investigated
in this study. Totally 18 isolates collected from four citrus cultivation areas in Jeju island were all identified as
Phomopsis citri known as the anamorph stage of Diaporthe citri. Pycnidia the isolates sized from 112.2 to
614.4 pm (av. 328.8 um) and shaped conical to lenticulata in black. Two types of phialospores, o- and f-spores
were observed from pycnidia. The ca-spores were hyaline, unicellula, fusiform to ellipsoidal and sized 4.7~8.7
1.9 x3.5 pm (av. 6.7 x 2.3 um). The P-spores were hyaline, unicellula, filiform, curved and often strongly
hooked and sized 13.2~27.1 x 0.8~1.6 pm (av. 22.1 x 1.0 um). All isolates grew well and produced abundant
pycnidia and spore horns on PDA. In addition, all isolates showed strong pathogenicity to citrus fruit inducing
melanose symptoms when artificially inoculated with the pycnidial spores.
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Table 1. List of the isolates of Diaporthe citri obtained from
blighted twigs of citrus tree

Isolate District of collection Variety
Cu-8 Jeju city Odeung Satsuma mandarin
Cu-16 Noheong  Satsuma mandarin
Cu-10 Hoichon Satsuma mandarin
Pu-1 Bugjeju-gun Owaheul  Satsuma mandarin
Pu-18 Hamdug Satsuma mandarin
Pu-2 Hallim Satsuma mandarin
Nu-9  Namjeju-gun  Pyosun Satsuma mandarin
Nu-11 Namwon  Satsuma mandarin
Nj- 4 Taiheung  Juzu

Nk- 5 Taitheung  Kumquat

Su-14  Seogwipocity = Donghong Satsuma mandarin
Sg-3 Donghong  Grapefruit

Sc- 6 Donghong  Kawano-natsudaidai
Sm-7 Donghong  Marumelo

Sh-12 Donghong Hwanggeum-hakyul
Sn-13 Donghong  Natsudaidai

Su-15 Donghong  Satsuma mandarin
Sp-17 Donghong  Hassaku
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Fig. 1. Features of Diaporthe citri, the causal fungus of citrus melanos. A: A longitudinal section of a pycnidium, B: Spore horns emerged
from pycnidia on bark surface of citrus stem, C: o-conidia and B-conidia (right below) of the fungus, D: Germination of o-conidia in
water, E: Colony morphology on PDA 10 days after (left) and pycnidial production after 40 days (right), F: A symptom of citrus melanose

developed on a fruit by artificial inoculation.
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Table 2. Comparison of the size of pycnidia and phialospores of 18 isolate of Diaporthe citri obtained from twigs of citrus trees

Diam. of Phialospore size (um)
Isolate pycnidivm o-conidia B-conidia
(um) Length Width Length Width
D. citri* up to 600 6~10 2~3 20~30 0.5~1
Cu-8 328.0+87.8 73+1.0 2604 189+6.1 1.1+£02
(193.6-614.4)" 4787 (1.9-3.5) (13.5-24.1) (0.8-1.6)
Cu-16 306.2+75.7 6219 23+03 17921 1.0+£0.1
(148.8-453.6) (4.6-8.8) (2.0-3.1) (14.4-24.4) (0.9-1.3)
Ci-10 349.7+73.2 6.6+0.7 24x+02 220+19 1.0x0.1
(173.0-511.5) “4.7-8.1) (2.0-2.8) (19.1-25.4) (0.8-1.3)
Pu-1 316.8+654 70+0.8 23+02 21.7x2.1 1.1+0.1
(183.5-419.6) (5.1-84) (2.0-2.6) (18.3-26.1) 09-1.4)
Pu-18 351.2+£527 6.7+0.6 2301 20.7+29 1.1+0.1
(231.1431.1) (5.7-1.6) (2.1-2.5) (14.7-24.1) (0.9-1.2)
Pus 30092 66.5 6.6+03 22+02 19.8+2.9 1.0£0.1
(198.3-405.2) (5.6-8.1) (2.0-2.6) (15.3-24.1) (1.0-1.2)
Nu-9 296.8 + 65.4 6.8+04 23+0.1 19.6+2.7 1.0+0.2
(145.1434.5) (6.1-7.8) (2.1-2.5) (16.4-23.5) (0.9-1.2)
Nu-11 313.6+484 6.7+0.8 2202 20.1+2.0 1.1£0.1
(201.2-396.5) (5.3-8.0) (1.9-2.6) (16.5-23.0) (1.0-1.2)
Nid 398.4+90.7 6.7+0.8 24+03 21.6+3.1 1.0+£02
J (201.3-554.6) (5.5-8.3) (5.5-8.3) (14.2-26.3) 0.8-1.4)
NK-5 376.5+63.5 7.0+0.7 23+0.2 21.6+3.6 1.0+0.1
(316.5-512.0) (5.6-8.0) (2.0-2.6) (17.1-27.1) 0.9-1.1)
Su-14 323.1+824 66+14 25+04 17.6+3.1 1.0+£0.2
(112.2-459.0) 4.59.0) (1.8-3.5) (13.2-23.2) (0.8-1.4)
So.3 372.3+£66.9 64+0.5 22+02 214x28 1.1+0.1
g (296.0-516.0) (5.6-1.5) (1.9-2.5) (17.7-26.3) 0.9-1.2)
Sc-6 304.8+59.9 6.7+09 22+03 21.7+3.8 1.1+0.1
(195.1-411.5) (5.1-8.8) (2.0-2.9) (16.5-26.5) (0.9-1.2)
Sm.7 330.8£73.8 65+0.7 21+02 19.1£3.7 1.0+0.1
(211.5-451.7) (5.0-7.8) (2.0-2.5) (14.5-24.1) 09-1.1)
Sh-12. 328.8+63.0 63+0.7 2102 20125 1.1+£0.1
(184.5-411.3) 5.1-1.7) (2.0-2.5) (18.0-23.2) (1.0-1.1)
Sn-13 350.7 £ 36.0 70+0.7 23402 20.5+2.5 1.0+0.1
(311.1-441.0) (6.1-8.2) (2.0-3.2) (16.5-24.2) 0.9-1.2)
Su-15 281.0x+79.8 73x0.5 25+04 22326 1.1+0.1
(165.4-390.5) 6.4-7.9) (2.1-3.2) (17.5-27.1) (09-1.2)
Sp-17 288.3+40.1 6.6+0.5 22+0.1 204+24 1.0+0.1
P (178.4-336.7) (5.9-7.9) (2.1-2.5) (16.4-23.1) (0.8-1.1)
Mean 328.8+66.2 6.7+0.8 23203 22129 1.0+0.1

“Data from Punithalingam and Holliday (1973).
YNumbers are averages + standard deviations of 30 pycnidia and conidia.
*Range of size of 30 pycnidia and conidia.
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Table 3. Degree of mycelial growth, pycnidial production, and
spore hom formation of 18 isolates of Diaporthe citri on potato
dextrose agar

Mycelial
growth®

Pycnidium
production”

Spore hom

Isolate production’

Cu-8
Cu-16
Cu-10
Pu-1
Pu-18
Pu-2
Nu-9
Nu-11
Nj-4
Nk-5
Su-14
Sg-3
Sc-6
Sm-7
Sh-12
Sn-13
Su-15
Sp-17 ++

trrtritireittitty
SRR g g
R SRR S

*Degree of mycelial growth was examined 5 days after incubation at
25°C.

YPycnidium and spore horn productions were measured from 40-day-
old PDA cultures.

*+: little, ++: intermediate, +++: abundant.

Table 4. Pathogenicity of 18 isolates of Diaporthe citri obtained
from blighted citrus twigs to fruit by artificially inoculation

Isolate . NO' of % fruits . Degree Of.
fruits inoculated  infected  disease severity”
Cu-8 10 70 122
Cu-16 10 60 11.1
Cu-10 10 40 6.7
Pu-1 10 50 7.8
Pu-18 10 80 200
Pu-2 10 50 100
Nu-9 10 80 200
Nu-11 10 90 16.7
Nj-4 10 100 26.7
Nk- 5 10 100 344
Su-14 10 70 10.0
Sg-3 10 100 333
Sc-6 10 80 20.0
Sm-7 10 90 21.1
Sh-12 10 80 222
Sn-13 10 90 25.6
Su-15 10 60 8.9
Sp-17 10 %0 23.2

"Degree of disease severity = {(Ax1)+(Bx3)+(Cx5)+Dx7)+
(Ex9)/nx9)}x100, where A is the number of fruits with infested
area of less than 1%, B with 1~5%, C with 6~25%, D with 26~0%, E
with more than 50%.
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