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(A) (B) 
( ) (C) Ceratocystis paradoxa (D) (E) (F) (G)

(H) (I) 
Fig. 1. Disease symptoms of coconut fruit caused by Ceratocystis paradoxa and the morphological characteristics of the
pathogen. (A) Blacken and soft rot on mesocarp of coconut fruit; (B) Black rot symptom on artificial inoculated fruit
(right) and the health control (left); (C) Colony on PDA plate (3 days, room temperature); (D) Conidiophore; (E) Conidia;
(F) Chlamydospores; (G) Long-necked perithecium; (H) Ostiole of perithecium; (I) Ascospores.
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Table 1. Observation on disease incidence of fruit basal rot of coconut fruit storaged different days during different months
in year 2005
Year 2005/Month Disease incidence(%)

Day1 Day2 Day3 Day4 Day5 Day6 Day7
May 0 b1 0 b 0 b 0 b 0.09 ab 0.35 ab
June 0.29 ab 0.19 ab 0.15 ab 0 b 0.22 ab
July 0 e 0.05 de 0.03 de 0.17 cde 0.43 bcd 0.27 cde
August 0.47 def 0.53 cdef 0.44 ef 0.25 ef 0.63 cdef
September 0.42 bc 0.49 bc 0.62 b 2.05 a 0.34 bcd 0.12 cd
October 0 c 0 c 0.16 c 1.08 b 2.28 a 0.17 c
November 0 e 0 e 0 e 0 e 0 e

Day8 Day9 Day10 Day11 Day12 Day13 Day14
May 0.26 ab 0.48 a 0 b
June 0.53 a
July 3.13 a 0.58 bc 2.33 a
August 0.84 bcde 0.45 def 0 f 1.32 abc 0 g
September 0.16 bcd 0.17 bcd 0 d 0 d 0 d 2.91 a
October 0.1 c 0.19 c 0 c 0 c
November 0 e 0.35 e 3.14 abc 1.44 d 4.4 ab 2.84 bc 0 e
1 Means in each column followed by the same letter are not significantly different at p=0.05 according to Least significant

difference test.
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Ceratocystis paradoxa (PDA) 
Fig. 2. Growth of coconut fruit isolates of Ceratocystis paradoxa on PDA agar plates at various temperature.

Ceratocystis sp. 

Table 2. Comparison of the morphological characters of Ceratocystis sp. isolated from fruit of Cocos and other known
Ceratocystis species

Size ( m) 1

Fungal Structure
C. fimbriata C. moniliformis C. adiposa C. paradoxa C. sp. on Cocos

Perithecium (diam.) 140-220 130-240 230-275 190-350 280
Neck -900 -900 1200-5000 -1400 1100
Ascospore 4.5-8 2.5-5.5 3-6 2-3 6-9 3-5.5 7-10 2.5-4 12 3
Conidia 11-25 4-5.5 5-18 1.5-3 8.5-18 3-9 6-24 2-5.5 8.5-10.8-16.0

4.7-5.5-6.7
Chlamydospore 9-18 6-13 7-14 4-9 14-27 9.5-21 10-25 7.5-20 13.4-18.8-25.0

8.9-10.6-12.5
1 Sizes of C. fimbriata, C. moniliformis, C. adiposa and C. paradoxa are based on the data of references No. 11, 12, 18, 13,

respectively.
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Table 3. Pathogenicity of different isolates of Ceratocystis paradoxa to coconut fruits
Isolate Type Disease incidence (%) 1 Disease severity (%) 2 Rate of reisolation (%)
TP-05W Mutant (white) 100 a 3 50.0 b 100.0 a
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Untreated 0 b 0.0 c 0.0 c
1 Data were taken 10 days after inoculation.
2 Data were taken 10 days after inoculation. 
3 Disease severities (disease grades) were recorded 10 days after inoculation, based on a scale of 0 = no mesocarp symptoms, 1 =

blacken area reached half or less depth of mesocarp, 2 = blacken area reached more than half depth of endocarp, 3 = blacken area
reached endocarp, 4 = blacken area reached deeper than endocarp, and were converted to disease severity index by the formula
[ ( disease grade numbers of fruits in that disease grade)/(4 total numbers of surveyed fruits) 100%]. Means in each row
followed by the same letter are not significantly different at p=0.05 according to Least significant difference test.
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ABSTRACT

Tzeng, S. J. 1, and Sun, E. J. 1, 2 2009. Fruit basal rot of coconut caused by Ceratocystis paradoxa. Plant

Pathol. Bull. 18: 67-74. (1 Department of Plant Pathology and Microbiology, National Taiwan

University, Taipei, Taiwan, R.O.C.; 2 Corresponding author, E-mail: eirl5622@ntu.edu.tw; Fax: +886-

2-2392-5622)

Coconut (Cocos nucifera L.) is an important economic crop in tropical areas. Just like other

fruits, the post-harvest diseases are big problems for farmers. Since 2005, coconut fruits harvested

from Jiouru, Changjr, Neipu in Pintung county have showed a fruit rot disease. Principal symptoms

are blackening of exocarp, mesocarp and then endocarp of coconut fruit. The affected fruit usually

emitted fruit-type fragrant. A fungus was consistently isolated from the diseased fruits. Its colony on

PDA plate was white in early stage but became black one or two days later. It emitred a strong fruity

fragrance. This fungus produced two asexual spores. The first was phialospore-type conidia released

in long chains from tip of long phialides. They were hyaline to mid-brown, cylindral to somewhat

oval and thick-walled when mature, 8.5-16.0 4.7-6.7 m. The phialide had the size of 80.0-155.0

5.0-7.8 m. The second was chlamydospore formed in short chains from specialized hyphal tip, oval,

black, 13.4-25.0 8.9-12.5 m. Dual cultures of all paired isolates on PDA with one piece of coconut

exocarp induced the production of perithecia. Perithecia were brown, globose, 280 m in diameter,

with a 1100 m long neck. Ascospores were ellipsoid, but some were unequally bent, 12 3 m.

According these characteristics, this fungus was identified as Ceratocystis paradoxa (Dade) C.

Moreau (Anamorph Thielaviopsis paradoxa (de Seynes) H hn). Inoculation of all wild-type isolates

on healthy coconut fruits reproduced the same black rot disease. The same pathogen was reisolated

from the inoculated fruits. The temperature for hyphae growth of this fungus was 25-30 , with the

growth rate of 3.2cm/day. It cannot grow at temperatures lower than 10 or higher than 35 . This

pathogen was reported to cause stem bleeding disease in 2004 and bud rot disease of coconut in 1993,

but a disease called fruit basal rot of coconut have been reported in 1955 in Brazil. With the same

pathogen, we suggest this newly found disease can be also named as black rot. This disease occured

on coconut fruits around all seasons, but is more serious in warm seasons, especially in the period

from June to October. Disease incidence could reach 2% after 10 days of fruit storage. This black rot

pathogen caused black rot disease of pineapple, while the pathogen from black rot of pineapple also

caused black rot of coconut fruit, indicating that both diseases have the identical pathogen.

Keywords: coconut, fruit basal rot disease, post-harvest disease, Ceratocystis paradoxa, Thielaviopsis

paradoxa


