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Fig. 1-9. Disease symptoms of litchi fruit anthracnose and the pathogen - Colletotricum gloeosporiodes. 1.Two types of
symptoms on Black leaf variety, black spot (BS) vs black rot (BR); 2. Expending of BS after fruit harvest; 3. Severe BR
symptoms; 4. Fleck symptoms on Kwai-mi variety; 5. Symptoms of inoculated Black leaf fruit; 6. Colonies of perethecial strain
(P) vs Conidial strain (C) on PDA; 7. Conidia; 8 ascospores in an ascus; & 9. Ascospores. (Bar=10 m).
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Table 1. Isolation of Colletotrichum gloeosporioides from litchi fruit in the fields

Colletotrichum gloeosporioides isolation

Field location Collection Litchi variety & Disease Colonized1 Frequency Isolate
date isolation parts symptoms /isolation (%) No.

Chiayi city 1990,5 Kwai-mi, red fruit Fleck 10/10 100 GLC1-1-3

Fanlu, Chiayi 1995,6 Kwai-mi, red fruit Fleck 8/12 75 GLC2-1-8

Wufeng, Taichung 1999 Black leaf, red fruit Black spot 23/25 92
Black rot 18/20 90

Tsaotuan, Nantow 1999 Black leaf, red fruit Black spot 22/25 88
Black rot 23/25 92

Nantow, Nantow 1999 Black leaf, red fruit Black spot 18/25 72
Black rot 19/25 76

Fenyuan,Changhau 2000.06 Black leaf, red fruit Black spot 33/48 68.8 GLC3
Black spot 13/24 54.2

Tsaotuan, Nantow 2000.06 Black leaf, red fruit Black spot 27/36 75 GLC4
Black rot 19/32 61.7

Shiangsan, Hsinchu 2000.08 Black leaf, red fruit Black spot 22/46 47.8 GLC5
Black rot 1 30/37 89.2 GLC6
Black rot 2 22/25 88

Fenyuan, Changhau 2001.06 Black leaf, red fruit Black spot 8/10 80
Black rot 10/10 100

Tsaotuan, Nantow 2001.06 Black leaf, red fruit Black spot 9/10 90
Black rot 9/10 90

Dashu, Kaohsiung 2003.6.17 Black leaf, mature fruit Black spot 4/4 100

Tsaotuan, Nantow 2003.06.25 Black leaf, mature fruit Black rot 12/16 75 GLC7
Mature fruit Black spot 3/4 75

Nantow, Nantow 2003.6.25 Black leaf, red fruit Black spot 12/16 75 GLC8
Black rot 7/8 87.5 GLC8-5

Wufeng, Taichung 2003.6.26 No-mi-tsz, mature fruit Black rot 12/12 100 GLC9

Taiping, Taichung 2003.6.26 Black leaf, mature fruit Black spot 6/8 75 GLC10
1. No. of fruit was isolated with C. gloeosporioides / No. of fruit were tested.

. 
Table 2. Size of conidia and ascospores of isolates of Colletotrichum gloeosporioides isolated from litchi fruits from different
location 

Conidia ( m) 1 Ascospores ( m) 1

Isolate Location
Length Width Length Width

CGL5-1 Shiangsan, Hsinchu 12-15.1-17 2 6.0-6.4-8.0 None None
CGL7-1 Tsaotuan, Nantow 14-15.7-19.6 4.2-5.2-6.0 10-13.9-18 3.0-4.2-5.0
CGL8-1 Nantow, Nantow 13-15.3-18 4.0-5.8-7.0 None None
CGL9-1 Wufeng, Taichung 10-14.4-18 4-5.18-6.0 13.6-15.0-17.0 4.0-5.3-6.0
Average 12.3-15.2-18.2 4.6-5.6-6.8 12.1-14.3-17.5 3.5-4.7-5.5
1. Isolates were cultivated on PDA for 10 day under 24 with 12 hr light/12 hr dark treatment.
2. Spore sizes were indicated as minimum-mean-maximum.
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Fig. 10. The linear growth curves of 4 isolates of Colletotrichum gloeosporioides obtained from litchi fruit on potato dextrose
agar plates at different temperatures.



Plant Pathology Bulletin Vol.13(4) 2004304

Table 3. Isolation of Colletotrichum gloeosporioides from different developing stages of Black leaf litchi fruit and other tissues
in the fields in 2003

Diseased
Isolation of Colletotrichum 1

Location Date Isolation part
or health

Colonized/ Frequency Pathogen 2

collection (%) type 

Tsaotuan, April 10 Flower Health 9/24 37.5 C
Nantow April 15 Flower Health 16/25 64.0 C&P
(5 orchards) Young fruit Health 10/30 33.3 C&P

Leaf Dropped 8/24 33.3 C
May 07 Flower stem Health 3/12 25.0 C

Young fruit Health 4/33 12.1 C
May 21 Young fruit Health 7/25 28.0 C&P
May 27 Green fruit Health 16/28 57.1 C&P
June 06 Green-red fruit Health 9/40 22.5 C
June16 Red fruit Health 2/10 20.0 C

Red fruit Black rot 23/28 82.1 P
Red fruit Black spot 18/20 90.0 C

June 25 Mature fruit Health 6/10 60.0 C
Mature fruit Black rot 12/15 80.0 P
Mature fruit Black spot 4/4 100.0 C

Nantow, April 15 Flower Health 8/25 32.0 C&P
Nantow Young fruit Health 2/29 6.9 C&P
(5 orchards) May 07 Flower stem Health 3/15 20.0 C&P

Young fruit Health 3/31 9.7 C&P
May 21 Young fruit Health 1/10 10.0 C&P
May 27 Green fruit Health 10/28 33.1 C&P
June 06 Green-red fruit Health 5/40 12.5 C&P
June 16 Red fruit Health 1/10 10.0 C&P

Red fruit Black rot 17/20 85.0 P
Red fruit Black spot 9/11 81.2 C

June 25 Mature fruit Health 7/12 58.0 C&P
Mature fruit Black rot 12/16 75.0 P
Mature fruit Black spot 7/8 87.5 C

1. The whole tissues were tested for young fruit and flowers, 10 pieces of skin were used for green-red fruit and health red fruit, and 10
pieces of block tissues were for leaves, respectively.

2. C=conidial strain; P=perithecial strain.

( )
Table 4. Effect of chemicals on control of litchi fruit anthracnose at a field located at Tsaotuan, Nantow in 20031

Treatment 
Concentration Diseased fruit (%)2 at the day after harvest 
(dilution times) 0 3 6 9

80 % Mancozeb WP 500 8.7 a3 20.7 a 47.7 a 85.3 a

50 % Prochlorate manganese WP 4000 21.7 b 34.7 b 60.7 b 100 a

Control 40.8 c 67.5 c 95.0 c 100 a
1. Each fungicide was applied 6 times with a 7-day interval after fruit setting, and litchi fruit was harvested at June 27, 2003.
2. Percentage of litchi fruit appeared black rot symptoms.
3. Means in the same column followed by the same letters are not significantly different at p=0.05 according to Duncan's multiple range

test.
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Fig. 11&12. Disease symptoms of Black leaf litchi fruit with serious skin browning.

Table 5. Investigation of litchi skin browning occurred in central Taiwan

No. diseased orchards No. orchards investigated
Location

1999 2000 2001 2003

Taichung 4/20 5/20 2/20 0/10

Changhua 5/30 8/30 4/30 0/10

Nantow 10/50 20/50 5/50 1/50

Total 19/100 33/100 11/100 1/70
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ABSTRACT

Ann, P. J.1,3, Tsai. J. N.1, Wang, I. T.1, and Young. H. R.2 2004. Litchi fruit anthracnose and the cause of
black skin. Plant Pathol. Bull. 13: 299-308. (1. Plant Pathology Division, Agricultural Research Institute,
Wufeng, Taichung, Taiwan; 2. Department of Plant Protection, Chia-yi Agricultural Experiment Station,
ARI, Chi-yi, Taiwan; 3. Corresponding author, e-mail: pjann@wufeng.tari.gov.tw; Fax: 886-4-23338162

Litchi (Litchi chinensis) fruit diseases related to anthracnose have been studied since 1980. Two types
of disease symptoms were found on Black leaf variety in the fields. Most diseased fruits first showed
symptoms as 1-2 water-soaked spots at the near mature stage and developed into a diameter of 0.2-0.4 m
small black spots (BS) before harvesting. The small black spots expanded rapidly on the post-harvest fruit
and covered the whole skin eventually. Some other diseased fruit appeared symptoms as small black spots at
the early stage, but the spots grew continually to a diameter of 0.5-1.5 m black rot (BR) resulting in
premature fruit drop. Generally, the disease fruit for black spot and black rot were 0.1-10% and 0-5%,
respectively, in different investigated orchards. Colletotrichum gloeosporioides was consistently isolated
from both types of diseased fruit and pathogenicity test proved that the isolated fungus could induce severe
skin rot on the health detached-fruit of black leaf variety. The same fungus was reisolated from the
inoculated diseased fruit. All of the tested isolates could grow on potato dextrose agar from 8-32 with the
optimum growth at 28 . They produced abundant conidia on PDA plates at 24 . Conidia were hyaline,
short rod, and mean ranged 12.3-(15.2)-18.2 4.65-(5.63)-6.75 m. In addition to asexual reproduction,
some isolates formed sexual stage by producing perithecia and ascospores on agar medium. The perithecia
were dark brown, obpyriform or subglobose and asci were hyaline, clavated, and 8 spored. Ascospores were
hyaline and slightly symmetrical curved, with sizes of ranging 42.5-(53.5)-65.0 27.5-(32.1)-35 m. The
conidial isolates were mostly isolated from fruit with BS symptoms whereas the perithecial isolates were
from BR fruit. The same pathogen was also frequently isolated from symptomless litchi tissues, including
flower, flower stem and green fruit in different growing stages, indicating the anthracnose pathogen
attacking litchi fruit through latent infection. Anthracnose symptoms on the fruit of other litchi varieties
were similar to those on Black leaf, except of Kwai-mi fruit with numerous flecks. Recently, a serious fruit
disease, with symptoms as skin irregular browning combing with heavy premature fruit drop, was found in
many orchards in the central Taiwan in 1999-2001. Colletotrichum sp. and many other fungi were isolated,
but none of them induced similar symptoms in pathogenicity test, indicating non-infectious causes might
involve in the disease development. Many diseased orchards recovered after adequate use of pesticides and
fertilizers for 1-2 years. It is thought that the incorrect use of chemicals might weaken and damage the fruit,
resulting in infection by weak pathogens as well as earlier appearance of latent infection diseases.

Key words : Litchi chinensis, anthracnose, litchi skin browning, latent infection


