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ABSTRACT

The aim of this study was to evaluate the resigtancfruit necrosis associated to Colletotrichspp. in_Coffea
arabica L.. Twenty-two arabic coffee genotypes were paréat in a randomized block design, with three
replications and ten plants per plot. They wereleated for the variables fruit necrosis, luminositglex inside of
the plant canopy and fruits per productive nodeshefplants. There was genetic variability for tlesistance to
fruit necrosis. Different partial resistance levelgarying from highly susceptible (score = 3.89)nmderately
resistant (score = 1.77) were observed. The gematypat presented moderate resistance were thvangtlPR-
100, IPR-103, IPR-105 and IPR-108 and the cofféecien IAPAR-00023.
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INTRODUCTION branches and develop to the tip. The symptoms
are: blackout and death of stipules; necrotic
In the coffee crop, many pathogens provoke gredtregular spots on the leaves margins and
damages, as it is the case of the leaf rust. Fungdsfoliation; appearance of brown or black colour
species of the genugColletotrichum wasn’'t lesions on the branches; lesions in young plants, in
considered earlier as harmful to the braziliarconditions of nursery; necrotic lesions varying
coffee crop. However, recently, symptoms offrom brown colour and passing to black, in buds,
necrosis in flowers, fruits, branches and leavelowers, pin-heads and fruits, provoking the death
have been noticed associated to@udletotrichum and the fall; and blackening and death of branches,
spp., which has been isolated from the coffee tregghere these two last the most important symptoms
from Minas Gerais (Dorizzotto, 1993; Juliatti etto the coffee tree. OnlgZolletotrichumspp. has
al., 2000; Orozco-Miranda, 2003) and Paran&een isolated from these symptoms. In rare cases
States (Silva et al., 2005). Paradela-Filho andf branches with die-back symptom and
Paradela (2001) reported that the causal agents @¢foliation have been found in association
the coffee antracnosis in Brazil have been relate@olletotrichum spp. with Phoma spp (Paradela-
asC. gloeosporioideandC. coffeanum Filho et al., 2001).
The pathogenic forms of th€olletotrichumspp. These symptoms are being attributed by the attack
have been found causing different symptomsof the complexPhomd AscochytaMatiello et al.,
These occur from the base of plagiotropic2005), and some researchers reported the highest
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tolerance of Catucai Amarelo 2SL genotype foand ten plants per plot. These treatments were
this complex (Matiello et al., 2001; Krohling et al., represented by the cultivars: Colombia, IPR-97,
2004). Continuous periods of high humidity (7 tolPR-100, IPR-102, IPR-103, IPR-105, IPR-106
10 days of rain) and temperatures around 22 °@nd Rubi MG-1192, being evaluated one progeny
are favorable to the development of the diseasger cultivar with exception of the ‘IPR-108" with
that pass from saprophytic phase to parasitic ortbree different progenies. Also was evaluated one
(Paradela-Filho et al., 2001). Orozco-Mirandareatment of each one of the coffee selections: F
(2003) demonstrated that the micelial growth anadf ‘IAPAR-59’ x “Catucai”, F of “Sarchimor” x
sporulation ofC. gloeosporioidessolates on malt- (“Etiépia S;1” x “Catuai”), IAPAR-00015, F of
agar medium were higher at 25 °C than at 20 °C. ‘IAPAR-59' x ‘Mundo Novo’, IAPAR-00023,
There are different strategies to reduce théAPAR-00027, IAPAR-00025 and IAPAR-00031.
damages of fruit necrosis associated tOAPAR-59, ‘Catuai Vermelho IAC-99' and
Colletotrichum spp. as described by Paradela-Tupi IAC 1669-33' were used as standard
Filho et al. (2001). Little is known about chemicalcultivars.
control. Another problem is that the critical Field evaluations were performed in January 2004
periods to control are from the flowering until theon coffee with 3.3 years old and with fruits in pin-
expanded fruit stage. The chemical control doesnlieads and fruit expansion stages. The following
coincide with the control period of other diseasesariables were evaluated: fruit necrosis associated
such as the leaf rust, with consequent increases tia Colletotrichumspp. (“COL”"), luminosity index
the production costs. Thus, it is of greatinside of the plant canopy (“LUM") and fruits per
importance to develop the coffee cultivars withproductive nodes (“FN”).
total or partial resistance. Many studies reporTo evaluate the “COL’scores from 1 to 5 were
about the coffee resistance @ kahawaethat attributed based on the percentage of necrosed
occurs in Africa. The resistance to fruit necrosig/oung fruits, where: 1 =0to 5 %; 2 =6 to 10 %; 3
has been described by Paradela-Filho et al. (200%)11 to 30 %; 4 = 31 to 50 %; and 5 = 51 to 100
associated withColletotrichum spp. in Brazil. %.
Orozco-Miranda (2003) studied the resistance tests was observed that plants with few fruits per
for Colletotrichumspp. in hypocotyls and green productive nodes presented few necrosed fruits
and ripe berries of coffees, which revealed severalssociated withColletotrichum spp, even in
degrees of resistance. At Instituto Agrondmico daighly susceptible coffee. For this, the average
Parana (IAPAR), in Londrina, all the leaves,fruits amount per productive nodes (“FN”) of the
branches, flowers and necrosed fruits samples dktter productive branches of the plants were
coffee trees, with the symptoms described byvaluated, following a score scale from 1 to 5,
Paradela-Filho et al. (2001), were identified asvhere: 1 = 0 to 3 fruits/ node; 2 = 4 to 7 fruits/
Colletotrichum spp. by Paradela-Filho (2004, node; 3 = 8 to 11 fruits/ node; 4 = 12 to 15 fruits/
personal information) and &S. gloeosporioides node; and 5 = more than 15 fruits/ node. Only
by Silva et al. (2005). plants with FN scores 3 or more were considered
The aim of this study was to identify coffeein the evaluations of the variable COL.
genotypes(. arabical.) resistant to fruit necrosis The evaluation of the luminosity index inside the
associated to Colletotrichum spp. in field plant canopy (“L”) was visual and followed the
conditions. scores from 1 to 5, where score 1 represented very
closed plants and with few luminosity inside of the
canopy, where it was very difficult to observe the
MATERIAL AND METHODS fruits or the reproductive structures that were
inside the canopy and score 5 represented plants
The field experiment was established off Agril  with high incidence of light inside the canopy,
2001, at IAPAR conducted in spacing 2.5 m x 0.5vhere it was possible to observe clearly the
m. The local altitude is 585 m, with 21 °C, 1610reproductive structures inside of the canopy. This
mm and 71 % of annual averages temperatur@arameter was evaluated to prevent errors in the
precipitation and relative humidity of the air, fruit necrosis evaluation. The incidence of this
respectively. seemed to increase in coffee trees with lower
Twenty-two treatments were performed in aluminosity inside the canopy (Sera et al., 2004),
randomized block design, with three replicationsand consequently with higher relative humidity of
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the air for the development of fungus. ThusRESULTS AND DISCUSSION
susceptible coffee with high incidence of light
inside the canopy could present false resistanCehe Cochran’s test indicated that the variances
reaction in a similar way that it occurred in coffeewere homogeneous. The experimental variation
trees with few fruits per node. coefficient of the “COL”, “LUM” and “FN”" were
The Cochran’s test (Gmax) was done to verify tha4.6, 12.8 and 8.3 %, respectively, indicating good
homogeneity variances of the evaluations byexperimental precision for the three evaluated
scores. Simple linear regression coefficients (bjraits. The genotypic determination coefficient for
between the neperian logarithm of the means arfle fruit necrosis variable was 0.86, indicating
the neperian logarithm of the variances weréiigh genetic variability among these genotypes,
estimated to indicate the better transformationswith great possibility of success in the selection
For variable “COL.” the LogX transformation was for this variable.
used and for “LUM” and “FN” variables, it was By the test of means, it was possible to separate
Vx. The statistical program Genes (Cruz, 2001)he treatments in four resistance levels (a, b, c and
was used for the analysis of variance at the level @f), statistically different at 10% of probability,
mean of the plots. The Scott-Knott test was used t@here four genotypes were considered highly
compare the means. The genotypic determinatiosusceptibles or HS (a), eight susceptibles or S (b),
coefficient of the traits was estimated. eight moderately susceptibles or MS (c) and five
moderately resistants or MR (d) (Table 1).

Table 1 - Mean scores of the cultivars and coffee selectewaduated for the variables resistance to fruitross
associated t€olletotrichumspp.(COL), luminosity level index inside of the plargropy (LUM), amount of fruits
per productive nodes (FN), in January 2004, Loradri*R, Brazil and resistance reactions (R).

T Genotype description co! FN' Lum!' R?

8 ‘IPR-108’ (‘IAPAR-59’ x “Catucai”) 3.89a 3,78b297a HS
19 ‘IPR-106’ (“Icatu”) 367a 3,07c 142c HS
5 ‘Colémbia’ (“Catimor”) 3.20a 3,19c 3,10a HS
3 IAPAR-00014 [k of “Sarchimor” x (“Etiépia §1" x “Catuai”)] 3.19a 3,49c 2,60b HS
22 ‘Tupi IAC 1669-33’ (“Sarchimor”) 30lb 4.09a 62b S

2 IAPAR-00013 (5 of ‘IAPAR-59’ x “Catucai”) 298b 347c 256b S
14 IAPAR-00027 (“Catucai”) 298b 332c 334a S
1 ‘Rubi MG-1192’ 267b 328c 283a S
4 IAPAR-00015 (“Catucai”) 262b 352c 268b S
9 ‘IPR-102’ (“Catucai”) 258b 353c¢c 231b S
7 ‘IPR-108’ (‘IAPAR-59’ x “Catucai”) 254b 363b304a S

20 ‘IAPAR-59’ (“Sarchimor”) 244c 358b 290a MS
16 IAPAR-00029 (Fof IAPAR-59’ x “Mundo Novo”) 231c 361b 235bMS
21 ‘Catuai Vermelho IAC-99’ 230c 314c 283a MS
15 ‘IPR-97’ (“Sarchimor”) 230c 367b 237b MS
12 IAPAR-00025 (“Sarchimor”) 221c 3.70b 3.02a SM
18 IAPAR-00031 (“Sarchimor”) 2.14c 3.39c 257b SM
6 ‘IPR-108’ (‘IAPAR-59’ x “Catucai”) 2.00d 367b271b MR
11 ‘IPR-105’ (“Catuai §2, $,3") 190d 354c¢c 259b MR
17 ‘IPR-103’ (“Catucai”) 1.89d 436a 246b MR
13 ‘IPR-100’ (“Catuai §2, $,3") 184d 3.84b 259b MR
10 IAPAR-00023 (“Catucai”) 1.77d 41l1a 293a MR

Means followed by the same letter, did not differ by thetStabtt test at 10%.
2 HS = highly susceptible; S = susceptile; MS = moderately ptibls MR = moderately resistant.
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The IPR 100, IPR 103 and IPR 105 cultivars anglants with score 5, confirming the segregation
one of the progenies that originated the ‘IPR 108’hypothesis for the resistance among the progenies
all registered at Brazil's Ministry of Agriculture, was occurring, needing selection for this cultivar
and the IAPAR 00023 selection coffee (“Catucai”)(Table 2).

were classified as MR. One of the progenies thaResistance tests forC. gloeosporioides in
originated the IPR 108 cultivar (treatment 7) wasypocotyls and green and ripe berries used by
classified in the S group and one (treatment 8) i@rozco Miranda (2003) were different in some
the HS group. The last one was the mosaspects in relation to field evaluations done in this
susceptible progeny among all the evaluatedtudy, because: a) differences in the laboratory and
treatments. Thus, segregation to fruit necrosifield resistance; b) differences between the fruit
susceptibility occurred in the plants that originatedesistance and hypocotyl resistance; c) segregation
the IPR 108 cultivar. in the genotypes of the “Catucai”, “Catuai” and of
The standard cultivars IAPAR-59 and Catuaf‘Sarchimor”; d) causal agent of the fruit necrosis
Vermelho IAC-99 were classified as moderatelyin Londrina and in Minas Gerais State can be
susceptibles with 2.44 and 2.30 of mean score fatifferents; e) different isolates or races in Londrina
the variable fruit necrosis, respectively. Otherand in Minas Gerais.

standard cultivar ‘Tupi IAC 1669-33° was In the hypocotyls and green fruits tests Orozco-
classified as susceptible with 3.01 averafjiso, Miranda (2003) observed that ‘Tupi IAC 1669-33'’
the IPR 97 cultivar and the coffee selectiongpresented moderate resistance, while in this study,
IAPAR 00025 (“Sarchimor”), IAPAR 00029 ¢F this cultivar revealed susceptibility.

of IAPAR-59" x “Mundo Novo”) and IAPAR The most coherent test used by Orozco-Miranda
00031 (“Sarchimor”) were classified as MB2R  (2003) with the field evaluation was the resistance
102, ‘Rubi MG-1192', “IAPAR - 00027" test in ripe berries, because the ‘Catuai Vermelho
(“Catucai”), “IAPAR 00013” (i of IAPAR-59' x  IAC 99’ presented more resistance than ‘Tupi IAC
“Catucai”) and “IAPAR 00015” (“Catucai”) were 1669-33'. Another similar result to this study was
classified as susceptibles. ‘IPR 106’, Colombigy Orozco Miranda (2003) who observed more
cultivar selection and “IAPAR 00014” were susceptibility of the ‘Rubi-MG 1192’ than the
considered highly susceptibles. One of the ‘IPR*Catuai Vermelho IAC 99'. Also, Catucai
108’ progenies (treatment 8) and the ‘Colombiapresented resistance and moderate resistance to
selection presented high susceptibility, even witlseveral isolates of C. gloeosporioides in

high luminosity index inside the canopy, hypocotyls tests and was one of the most resistant
indicating that higher severity of the necrosisn the green fruits test. Sera et al. (2003a)
could have occurred if they were with lowerdemonstrated in field evaluations that the F
luminosity index. population of ‘IAPAR-59’ x “Catucai” was more
Beyond these two cultivars, the genotypesgesistant to fruit necrosis than thg gopulation of
“IAPAR-00027", “IAPAR-00025", “IAPAR- ‘IAPAR-59’ x “Mundo Novo”, indicating that the
00023", ‘IAPAR-59', ‘Rubi MG-1192' and resistance could have originated from “Catucai”
‘Catuai Vermelho IAC-99', all with high mean and the susceptibility originated from “Mundo
score for the variable LUM, also could preseniNovo”.

differentiated resistance reactions to fruit necrosiMany progenies of “Catucai” or genotypes
in coffee with lower luminosity index inside of the carrying alleles of the “Catucai” were considered
canopy. In genotypes “IAPAR-00014", ‘Tupi IAC MR; however, some genotypes of this germplasm
1669-33', “IAPAR-00013", “IAPAR-00027", were classified as MS, S and HS groups. In plants
“IAPAR-00015" and ‘IPR-102" high frequencies derived from “Sarchimor” (‘*Villa Sarchi’ x

of resistant and susceptible plants was observétiibrido de Timor") segregation also occurred.
indicated that, possibly, they were segregating ttfupi IAC 1669-33’ was susceptible, however, in
the fruit necrosis resistance. The other treatmenthis genotype the segregation can be occurring
seemed to behave as not segregants, including thbecause was resistant to Minas Gerai€s

five genotypes moderately resistants (Table 2Qloeosporioidessolates tested by Orozco Miranda
Treatment 8 (‘IPR-108") presented the highes{2003) in hypocotyls and green fruits.

frequency of plants with score 5 (28.6 %), wherea$he resistance to fruit necrosis could be derived
in treatments 6 and 7 of this cultivar didn’t presenfrom Coffea canephoraPierre, as indicated by
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“Catucai” and “Sarchimor” resistant progenies inin this experiment, none of the plants evaluated
this study. Progenies of these germplasms wemgith “FN” score 3 or more (good frutification)
also resistants taC. gloeosporioides(Orozco- presented the absence of the symptoms or
Miranda, 2003). Van der Vossen and Walyaracomplete resistance, indicating the partial
(1980) reported that probably the resistance of thesistance of these genotypes.

“Hibrido de Timor” toC. kahawaeoriginated from

C. canephora

Table 2 - Frequency of the differents scores of the varidhli necrosis (COL) in arabic coffee genotypes
evaluated in Londrina, PR, Brazil.

T?! Genotype description Scores frequency (%) of the variable COL
1 2 3 4 5
8 ‘IPR-108" (‘'IAPAR-59’ x “Catucai”) 3.6 7.1 14.3 644 28.6
19 ‘IPR-106’ (“Icatu”) 8.3 0 50.0 33.3 8.4
‘Colémbia’ (“Catimor”) 0 115 57.7 30.8 0
IAPAR-00014 [z “Sarchimor” x (“Etiépia 10.3 10.3 41.5 27.6 10.3
S41” x “Catuai”)]
22 ‘Tupi IAC 1669-33’ (“Sarchimor”) 17.2 34 51.8 2 104
2 |APAR-00013 (g of IAPAR-59’ x “Catucai”) 0 30.8 46.2 19.2 3.8
14 IAPAR-00027 (“Catucai”) 0 34.6 42.4 19.2 3.8
‘Rubi MG-1192’ 0 38.8 55.6 5.6 0
4 IAPAR-00015 (“Catucai”) 8.0 44.0 32.0 12.0 4.0
‘IPR-102’ (“Catucai”) 10.7 35.7 39.3 10.7 3.6
7 ‘IPR-108’" (‘'IAPAR-59’ x “Catucai”) 0 64.7 29.4 9. 0
20 ‘IAPAR-59’ (“Sarchimor”) 141 32.1 51.2 2.6 0
16  IAPAR-00029 (g of 1APAR-59’ x “Mundo 18.6 40.7 29.6 111 0
Novo”)
21 ‘Catuai Vermelho IAC-99’ 4.2 70.8 25.0 0 0
15 ‘IPR-97’ (“Sarchimor™) 18.6 33.3 48.1 0 0
12 IAPAR-00025 (“Sarchimor”) 12.0 56.0 32.0 0 0
18 IAPAR-00031 (“Sarchimor”) 14.3 60.7 214 3.6 0
6 ‘IPR-108’ (‘IAPAR-59’ x “Catucai”) 20.8 62.5 12.5 4.2 0
11 ‘IPR-105’ (“Catuai §2, $3") 22.2 66.7 111 0 0
17 ‘IPR-103’ (“Catucai”) 46.4 17.9 32.1 3.6 0
13 ‘IPR-100’ (“Catuai §2, $3") 27.0 61.5 115 0 0
10 IAPAR-00023 (“Catucai”) 36.0 52.0 12.0 0 0

1 Genotypes in sequence decreasing basing on the mean scoren&drosts incidence.

The fruit necrosis associated olletotrichum (2003b, 2004, 2005) noted that in less vigorous
spp. in coffees is highly influenced by thecoffee most incidence of fruit necrosis and
environment. Thus, for field evaluations, it isblackening and death of branches associated to
necessary to evaluate simultaneously variableSolletotrichum spp. occurred. Thus, vegetative
such as “LUM” and “FN” to reduce the errors forvigor also must be evaluated. Equipments of high
the identification of resistant coffees. Sera et alprecision could be used as luximeter and
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hygrometer to measure, respectively, the light andbserved for the variable fruit necrosis. This
the humidity inside the plant canopy to establishndicated to be a trait of high heritability,
the field score for these traits. indicating the hypothesis of one gene or few genes
It was possible that the resistance degrees found @f resistance. The resistance to fruit necrosis could
coffee trees of this research could be different dte due to different alleles of different genotypes,
other places or other vyears, therefore, thé a similar way that Van der Vossen and Walyaro
resistance to fruit necrosis was very influenced by1980) observed forC. kahawae Thus, the
the environment. Moreover, the resistance in fielCatucai’s resistance alleles could be different to
evaluations could be different from the laboratorythe Sarchimor’s resistance alleles.

evaluations due to the environmental effectMoreover, probably, the resistance to fruit necrosis
Orozco-Miranda (2003) found different resistancecan be different of the resistances to buds, flowers,
reactions in hypocotyls tests in relation to the testsranches and leaves necrosis, which also are
with fruits in coffee inoculated with C. symptoms caused by Colletotrichum spp.
gloeosporioidesisolates. Van der Graaff (1981) (Paradela-Filho et al., 2001). Barbosa (2001)
observed different resistance reactions @ verified in maize crop that the correlation between
kahawae in different types of evaluations stalk lesion area and leaf blighted area was not
accomplished. significant, evidencing that this two diseases, both
There could be possibility of the existence ofprovoked byC. graminicolg presented differents
different pathotypes of this fung@duliatti et al., resistance mechanisms. Thus, the necrosis
2000; Orozco-Miranda, 2003). Thus, in the samevaluation associated witiColletotrichum spp.
genotype different resistance reactions couldnust be accomplished in the different structures of
occur. In hypocotyl tests, coffee genotypegshe plant to verify differences between the
presented different resistance degrees wheamsistance to fruit necrosis and the resistance to
inoculated with different isolates ofC. buds, flowers, branches and leaves necrosis. The
gloeosporioidesused by Orozco-Miranda (2003). low amount of fruits per productive node observed
Varzea et al. (2002) reported differentialin some genotypes as in the case of Catuai
interaction among the cultivars and the isolate¥ermelho IAC-99 and Rubi MG-1192 cultivars
used in the resistance tests @ kahawaein could be due to susceptibility of these to floral
Coffeasp.. These researchers didn’t identify anybuds and flowers necrosis.

resistant coffee to all the isolates. The better genotypes of this study must be
As the resistance to fruit necrosis seems to bevaluated for the resistance degrees and for the
specific to races, it is possible that the partiatolerance to fruit necrosis in controlled conditions
resistance is controlled by major genes. Theskey phytopathology laboratory methods, field
genes can suffer by the action of minor genes advaluations, however, it would be necessary to
secondary effects, highly influenced by theevaluate branches, flowers and expanded fruits of
environment. Studies done in Kenya (Van desame flowering time to reduce errors in the
Vossen and Walyaro, 1980) showed that théentification of resistance sources.

resistance t&€. kahawaeappeared to be controlled

by major genes on three different loci in different

varieties. Van der Graaff (1981) found continuousCONCLUSIONS

distribution for the resistance ©. kahawaeand

didn't observe the qualitative nature of the. There was genetic variability for the resistance
resistance genes. In the case of the resistance to tg fruit necrosis associated @olletotrichum
fruit necrosis in the present work, the minor genes  gpp and the selection for this trait was

could be influenced by the vegetative vigor, relatively easy to the level of progenies due to
nutrition and architecture increasing the relative  the high genetic determinism (b = 0.86).

humidity of the air insi_de the canopy. It was, The genotypes of Sarchimor and Catucai
observed that coffee with less vegetative vigor germplasms were resistance sources for fruit
(Sera et al, 2003b, 2004, 2005) and less pecrosis associated @olletotrichumspp.

luminosity index inside the canopy (Sera et al., pe genotypes with more resistance to fruit
2004) presented more fruit necrosis associated to necrosis in field conditions were: IPR-100 and

Colletotrichum spp.. In this work high IPR-105 of “Catuai &, S3", IPR-103 of
determination genotypic coefficient (b = 0.86) was ' '
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“Catucai” and IPR-108 of ‘IAPAR-59’
“Catucai” and the coffee selection IAPAR-
00023.
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