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ABSTRACT

Coffee berry disease (CBD), caused by Colletotrichum kahawae,
remains one of the most destructive diseases of Arabica coffee,
leading to substantial yield losses during high infection seasons
in major coffee-growing regions, including Tanzania. Developing
resistant varieties is a sustainable strategy for managing CBD,
and breeding programs increasingly rely on host resistance to
mitigate its impact. This study evaluated the response of eight F1
hybrid genotypes of Arabica coffee—F90/64/4660 x KP423,
F89/64/4660 x KP423, F45/64/2049 x KP423, F24/64/902 x
KP423, F45/64/2061 x KP423, F24/64/886 x KP423, VC 298,
and KP423—against three C. kahawae isolates (2006/14 from
Kibosho-Kombo, 2019/16 from Ugano-Mbinga, and 2019/11
from Maua Kilema). Coffee berries were inoculated under both
field conditions and controlled environments using a spore
suspension spray method. In controlled assays, berries were
maintained in humidity boxes at 24 + 2°C, while field inoculations
required humid conditions and an optimum temperature of 30°C.
Disease severity was assessed using a modified 0-4 scale, and
incidence was recorded as the percentage of infected berries.
Inoculated berries developed typical CBD symptoms, including
brown spots and sunken lesions. Results revealed that two
genotypes (F90/64/4660 x KP423 and F89/64 /4660 x KP423)
exhibited complete resistance, showing no infection across all
isolates and environments. Among the isolates, 2006/14 from
Kibosho-Kombo was the most aggressive, producing higher
infection rates. These findings highlight the potential of resistant
genotypes for incorporation into breeding programs and
demonstrate the value of aggressive isolates as screening tools
for developing durable resistance to CBD in Tanzania.

Keywords: F1 arabica hybrids, Colletotrichum kahawae, coffee,
coffee berry disease.
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INTRODUCTION

Arabica coffee in Tanzania is predominantly cultivated at altitudes above 1200 m.a.s.l., where low temperatures
and prolonged moisture films on berry surfaces create favorable conditions for the development of coffee berry
disease (CBD). This disease, caused by Colletotrichum kahawae, is highly destructive and has been reported to
cause yield losses of up to 70-80% during severe epidemics (Silva et al., 2006). Effective management of CBD
is therefore critical for stabilizing coffee yields. Current control strategies rely on timely fungicide application
(Gichimu & Omondi, 2010), cultural practices, quarantine measures (Phiri et al., 2001), and host resistance
(Omondi et al,, 2000, 2001). However, fungicide use can sometimes exacerbate disease by reducing non-
pathogenic microbial competitors (Derso et al., 2000), and continuous application of copper-based fungicides
has raised environmental concerns. For instance, Lolland and Singh (2004) reported elevated copper
concentrations in bean plants grown near coffee fields, suggesting potential soil and water contamination.

CBD epidemics depend on the susceptibility of Arabica varieties and the presence of virulent C. kahawae
isolates. The pathogen’s conidia are dispersed by rainfall and require free water or near 100% relative humidity
for germination (Mouen Bedimo et al,, 2010). Optimal temperatures for conidial germination, appressoria
formation, and mycelial growth range between 21-23°C (Janardhan & Krishna, 2021), while temperatures
above 30°C inhibit fungal growth (Chen et al., 2003). Conidia produced in acervuli are released and spread by
rain or wind to nearby berries (Bedimo et al., 2007). In the absence of diseased berries, inoculum originates
from fungal fruiting bodies on maturing bark, flower buds, and mummified berries, which sporulate after
rainfall and infect young green fruits (Jayalakshmi et al., 2021). Green berries are most susceptible between
four and fourteen weeks after flowering, while ripening berries remain vulnerable until maturity. Mature
berries (16-25 weeks) develop resistance due to endocarp formation (Silva et al., 2006).

Given the limitations of chemical control and the environmental risks associated with fungicide use,
breeding for host resistance remains the most sustainable strategy. The objective of this study was to evaluate
the response of selected F1 Arabica hybrids to known CBD isolates, thereby enriching breeding programs
aimed at developing resistant varieties.

MATERIALS AND METHODS
Location

This study was carried out both in the field and at the Pathology laboratory of Tanzania Coffee Research
Institute in Lyamungu, Hai district; located at latitudes 03224’49” South and longitudes 37924’46”East and
1268 meters above sea level (Figure 1).
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Figure 1. Map of Tanzania showing the location of study area in Lyamungu, Hai district - Kilimanjaro

J. Current Opinion Crop Sci., 2026; Volume 7(1): 54-64 55



Experimental plant materials

The experimental materials used were commercial coffee variety KP423, which is susceptible to CBD and VC
298 a resistant variety, as control checks. Six F1 populations, derivatives of Ethiopian coffee accessions, which
are high yielding and KP 423, which has good cup quality (F45/64/2061 x KP 423, F90/64/4660 x KP 423,
F45/64/2049 x KP 423,F24/64/902 x KP 423,F24/64/886 x KP 423, and F89/64 /4660 x KP 423) were used.

Inoculum preparation and inoculation

For increasing the volume of collected and preserved C. kahawae isolates, the Malt Extract Agar (MEA) was
prepared as described by Kilambo et al. (2008). These isolates 2006/14, 2019/16 and 2019/11 were obtained
from TaCRI isolates collected from Kibosho-Kombo, Mbinga-Ugano and Maua-Kilema areas respectively. The
ten months stored isolates were activated by inoculating on freshly green coffee berries in the field for
sporulation, and then plated on solidified MEA in petri dishes kept in culture room for multiplication for a
period of 14 days. Inoculum was then obtained by dislodging and harvesting the conidia by flooding the plate
with 5 ml of sterile distilled water. The cell suspensions were made using sterile distilled water and its
concentration of 2 x 106 conidia/ml as described by van der Vossen et al. (1976) were adjusted using a
haemocytometer (Caligiore-Gei and Valdez, 2015). Detached coffee berries were inoculated with C. kahawae
isolates using a hand sprayer, spraying them twice at 48 hours’ interval with the inoculum of each isolate.

Experimentation

The laboratory condition was set at the temperatures of 19-21°C, and R.H of approximately 100%. A split plot
under Randomized Complete Design was used with three replications whereby eight genotypes were the main
plot and three C. kahawae isolates sub factors. A set of 20 detached green expanded berries were kept in a
sandwich box having tissue paper with sterilized distilled water to prevent berries from shriveling. In sandwich
boxes, berries were arranged at a spacing of 1.0 x 1.0 cm. One replication therefore contained a total of 24
sandwich boxes. The whole experiment consequently had a total of 72 sandwich boxes. And the field
experiment was done using a split plot in Randomized Complete Block Design (RCBD) with three replications
during long rain season on March, 2023. The eight coffee genotypes were inoculated with the three isolates of
C. kahawae; 2006/14, 2019/16 and 2019/11. The main plots were the genotypes and subplots were the C.
kahawae isolates. Every genotype consisted of three coffee trees. Spacing between coffee trees was 2.5 m and
within rows 2.0 m. One inner plant was inoculated with three C. kahawae isolates by covering three different
branches using polythene bag, each branch was inoculated with different C. kahawae isolate. The three
branches used for CBD assessment had 5 to 6 berry clusters per branch (averaging 25 berries per cluster) of
green expanding coffee berries 8-12 weeks old. The other two trees were used as guard rows. One tree in each
genotype was inoculated with three different isolates in order to maintain uniformity. Inoculation was done
twice at the interval of 48 hours for better infection (Kilambo et al, 1999). During the experiment, rainfall,
temperature and humidity were recorded (Appendix 1a, 1b and 1c) which were the main environmental factors
for disease infection.

Procedure of assessment and data collection

The number of green coffee berries infected with CBD was recorded at 7, 11, and 15 days after artificial
inoculations. Data collected were based on CBD symptoms such as: - number of lesions, type of lesions formed,
active sunken dark lesions (A), scab lesions (S) and (N) for non-infected berries, size of lesions (mm2) and days
from inoculation to symptoms appearance. Disease incidence was calculated by counting the number of CBD
infected berries against uninfected berries, and then the percentage berry infected calculated. Potential
genotypes in terms of CBD resistance were identified based on the disease incidence; the ones with lower
incidence were marked.

Means of analyzing data

Data were subjected to analysis of variance (ANOVA) for determination of statistical difference using GenStat
software (16th version, VSN International) and Duncan Multiple Range Test were used for means separation.
Resistance categories were then classified as; resistant (DIR 0 - 25), moderately resistant (DIR 26 - 50),
moderately susceptible (DIR 51 - 75), and susceptible (DIR 76 - 100), as also applied by Kilambo et al. (2008).
Disease incidence was performed as per Marasas et al. (1988) formula.
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Number of infected berries in the cluster « 100

Percent disease incidence = A
Total number of berries in the cluster

Active lesions (deep sunken black color) are indication of susceptible varieties and scab lesions (brownish
color) as a sign of tolerance response (Appendix 2 and Appendix 3).

RESULTS

In both field and laboratory experiments, ANOVA mean squares for all variables tested on genotypes and C.
kahawae isolates show significant variation (P<0.001) on percent infected berries, size of lesions, number of
lesions and days to lesions appearance. Interaction of genotypes and isolates was significant (P<0.001) on size
of lesions and number of lesions, respectively (Table 1).

Table 1. Analysis of variance table of mean squares

Source of Degree % infected Size of Number of Days to
Variation of berries lesions lesions lesions
freedom (mm?2) appearance
Blocks 2 107.56 53.01 0.6007 35.58
(92.36) (1.377) (0.8528) (77.42)
Genotypes 7 7778.92 3106.13 80.1673 1614.34
(9] (71299.65)*** (444.959)*** (78.3016)*** (1152.98)***
Isolates 2 768.44 584.86 8.0617 491.77
M (300.69)**+* (111.325)%** (13.9382)*** (142.12)%**
GxI 14 554.22 127.56 4.5061 23.00
(382.64) (64.386)*** (4.6549) *** (26.12)
Residual _ 14.32 0.697 26.62
esicua 1414 (15391099272) (1.500) (0.7520) (24.75)

*** Significant at 0.001, ** Significant at 0.01, " Significant at 0.05; Values in brackets are for the laboratory conditions
experiment (detached berries)

Effect of coffee berry disease on resistance level of the F1 population

Results on the Arabica coffee genotypes CBD resistance for the percentage infected berries, size of lesions,
number of lesions and number of days to lesion appearance are presented in Table 2. F1 hybrid genotypes
F90/64/4660 x KP423, F89/64/4660 x KP423 and the resistant check VC289 demonstrated higher
resistance level to all Colletotrichum kahawae isolates as they had no (0.00) scores of CBD infection.
Genotypes F45/64/2061 x KP423 and F24/64/886 x KP423 revealed significant difference at (P<0.001)
high percentage infected berries (56.67) and (63.89) while Susceptible check KP423 indicated highest
percentage level of infection which is 88.89. Results revealed significant difference at (P<0.001) of larger
size of lesions (4.7mm?), (1.8mm?) and (1.4mm?) in the check variety KP423, F24/64 /886 x KP423 and
F45/64/2061 x KP423, respectively. Some F1 hybrid genotypes F24/64/886 x KP423 and F45/64/2061
x KP423 were observed to have significant effect (P<0.001) on few days 8 and 9 to lesions appearance.
Active type oflesion (A) was revealed by F1 hybrid genotypes F24/64/886 x KP423 and F45/64/2061
xKP423 upon infection. F1 hybrid genotypes F24/64/902 x KP423 and F45/64 /2049 formed high percent
of scab lesions (S) which indicated disease tolerance, therefore categorized as moderately resistance. Days
to the first CBD symptoms appearance were noticed earlier onsusceptible genotypes (KP423 and F1
hybrid F24/64/886 x KP423 that were inoculated with isolate 2006/14 and 2019/16 than isolate
2019/11.

J. Current Opinion Crop Sci., 2026; Volume 7(1): 54-64 57



Table 2. Effect of coffee berry disease on the Arabica coffee genotype tested

% infected Size of Number of Number of days to Type of
Genotypes . . . . .
berries lesions lesions lesions appearance lesions
F90/64 /4660 x KP 423 0.00 0.00 0.00 - N
(0.00)a (0.00)a (0.00)a
F89/64 /4660 x KP 423 0.00 0.00 0.00 - N
(0.00)a (0.00)a (0.00)a
VC 298 0.00 0.00 0.00 ] N
(0.00)a (0.00)a (0.00)a
F24/64/902 x KP423 34.22 1.08¢ 0.66b 11 S
(36.11)b (0.942)b (0.59)b (11)
F45/64/2049 x KP423 36.00 0.67 0.88€ 11 S
(41.67)¢ (0.73)v (1.05)¢c (11)
F45/64/2061 x KP423 52.89¢ 1.95d 4.4d 9 A
(56.67)d (1.38)¢ (1.09)¢ 9
F24/64/886 x KP423 48.00c 1.77d 0.82c 9 A
(63.89)¢ (1.78)d (1.36)d (8)
KP 423 86.22d 4.16e 1.61e 5 A
(88.89)f  (4.71)¢ (1.63)e (5)
Mean 32.17 1.20 0.64 9.08
(35.90) (1.19) (0.71) C)]
SE+ 2.892 0.118 0.032 0.308
(1.387) (0.054) (0.042) (0.302)
CV% 9.0 9.8 5.0 34
39 (4.5) (5.9) (34)
P-value 0.001 0.001 0.001 0.001

Means with similar letter in the same column are not statistically different at P @ 0.05; A=Active lesions; S=Scab lesions;
N=No lesion; 2Cells in the table where there is no numerical value (-) is because no lesions were ever formed within the set
observation period of maximum 15 days. Values in brackets are for the laboratory conditions experiment (detached berries)

Results on aggressiveness of C. kahawae isolates

Results in Table 3 show the mean values for the percentage of infected berries, size of lesions, number of
lesions, type of lesions formed and number of days to lesion appearance caused by three different C. kahawae
isolates. Isolates 2006/14, 2019/16 and 2019/11 had a significant effect (P<0.001) on size of lesions of 1.7,
1.2, and 1.0 mm? on the F1 hybrid genotypes. Moreover, isolates 2019/16 and 2006/14 induced lesions
significantly earlier at (P<0.05) on 9 and 8 days after inoculation respectively than isolate 2019/11 which
induced lesion at 10 days after inoculation. [solates 2006/14 and 2019/16 caused active lesions (A) on tested
Flgenotypes compared to isolate 2019/11 which revealed scab lesions (S). However, all tested isolates
2006/14,2019/16 and 2019/11 caused significant disease effect at (P<0.001) whereby on percentage berries
infection was 38.33, 36.04, and 33.33, respectively.

Table 3. Effect of C. kahawae isolates on F1 genotypes

I % Infected Size of lesions Number Number of Type
solates . 2) )
berries (mm: of days to lesion of
lesions appearance lesions
2019/11 27.83a 0.80a 0.51a 13 S
(33.33)a (0.72)2 (0.52)2 (10)
2019/16 32.00b 0.99b 0.68b 12 A
(36.04)p (1.17) (0.79)p 9
2006/14 36.67C 1.82¢ 0.72b 11 A
(38.33)c (1.68)¢ (0.83)p (8)
Mean 32.17 1.20 0.64 12
(35.90) (1.19) 0.71) 9)
SE+ 2.892 0.118 0.032 0.308
(1.387) (0.054) (0.421) (0.302)
CV% 9.0 9.8 5.0 34
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(3.9) (4.5) (5.9) (34)
Prob. 0.001 0.001 0.001 0.001

Means with similar letter in the same column are not significant different at P<0.05; A=Active lesions; S=Scab lesions; N=No
lesion. Values in brackets are for the laboratory conditions experiment (detached berries)

Interaction Effects of C. kahawae Isolates and F1 Arabica Genotypes

Table 4 shows interaction of genotypes and isolates on CBD evaluation parameters. Genotypes F90/64 /4660
x KP423 and F89/64/4660 x KP423 and resistant check VC298 had no lesion appearance after inoculation,
therefore, ranked with (R) while the susceptible check KP423 had high percent infected berries (86.67, 81.33
and 77.33) when inoculated with C. kahawae isolates (2006/14,2019/16 and 2019/11), thus ranked with (S).
Two F1 hybrid genotypes (F45/64/2049 x KP423 and F24/64/902 x KP423) revealed low percent infected
berries when inoculated with the various isolates (2019/11, 2019/16 and 2006/14) and placed under
moderately resistance class (MR). Genotypes F24/64/886 x KP423 and F45/64/2061 x KP423 ranked under
moderate susceptibility (MS) after inoculated with C. kahawae isolate (2006/14).

Pathogenicity levels of three of C. kahawae isolates

Ability of C. kahawae isolates to cause infection on coffee genotypes is presented in Table 6. F1 genotypes
F90/64/4660 x KP423 and F89/64/4660 x KP423 resist infection from all three isolates (2006/14, 2019/16
and 2019/11). Results of ability of the three isolates in causing lesions are summarized in Table 6. When the
scored active lesions were more than 50% of infected berries, then the genotype was ranked under active type
(A) while scab type of lesion (S) was ranked for the genotype which had more than 50% scabs from the total
infected berries. Resistant varieties were ranked (N) which means not infected. All three isolates were
pathogenic in susceptible genotype KP423 by causing active lesions (A) on green berries.
Genotypes F45/64/2061 x KP423 and F24 /64 /886 x KP423 were weaker to isolates 2006/14 and 2019/16 by
forming active lesions (A) upon infection, in contrast with isolate 2019/11 where they produce scab lesions
(S) the indication oftolerating disease infection. For a susceptible check KP423 active lesions were developed
due to its susceptibility to C. kahawae isolate used. The level of the pathogenicity of C. kahawae isolates is
measured by the ability to cause active lesions and taking few days in causing infection (Kilambo et al. 2013).

Table 4. Mean values for the interaction effects of F1 Arabica genotypes and C. kahawae isolates on various
coffee berry disease resistance parameters under field conditions

Genotypes Isolates %infected No. of Size oflesions  Daysto Reaction
berries lesions (mm2) lesion Classification
appearanced

F90/64/4660 xKP423  2006/14 0.002 0.002 0.002 - R
F90/64/4660 xKP423  2019/16 0.00a 0.00a 0.002 - R
F90/64/4660 xKP423  2019/11 0.00a 0.00a 0.00a - R
F89/64/4660 xKP423  2006/14 0.002 0.002 0.002 - R
F89/644660 x KP423 2019/16 0.002 0.002 0.002 - R
F89/64/4660 xKP423  2019/11 0.00a 0.00a 0.002 - R

VC298 2006/14 0.002 0.002 0.002 - R

VC298 2019/16 0.002 0.002 0.002 - R

VC298 2019/11 0.002 0.002 0.00a - R
F24/64/902x KP423  2006/14 40.00cd 0.55b 1.32de 11 MR
F24/64/902xKP423  2019/16 34.67bc 0.53b 1.09¢cd 11 MR
F24/64/902 x KP423 2019/11 2933b 0.91def 0.83bc 12 MR
F24/64/886 x KP423 2006/14 54.67¢efg 1.07¢f 2.g0hi 8 MS
F24/64/886 x KP423 2019/16 48.00€ef 0.76bcd 1.73ef 10 MR
F24/64/886 x KP423 2019/11 37.33bc 0.63bcd 0.77bc 11 MR
F45/64/2061 xKP423  2006/14 57.33fg 1.448h 2.81hi 7 MS
F45/64/2061 xKP423  2019/16 48.00de 117fg 2.03fg 9 MR
F45/64/2061 xKP423  2019/11 41.33¢cd 0.73bcd 1.00bcd 10 MR
F45/64/2049 xKP423  2006/14 40.00¢cd 1.19fg 0.79bc 10 MR
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F45/64/2049 xKP423  2019/16 33.33bc 0.8gcde 0.64bc 11 MR

F45/64/2049 x KP42 2019/11 2933b 0.59bc 0.57b 11 MR
KP423 2006/14 86.671 1.55h 6.81j 3 S
KP423 2019/16 81.33hi 2111 2.43gh 4 S
KP423 2019/11 77.33h 1.19f8 3.241 6 S
Mean 32.17 0.64 1.20
SE+ 2.892 0.032 0.118 9
CV% 9.0 5.0 9.8 0.308
P-value 0.151 0.001 0.001 34

Means which share at least one similar letter are not statistically different, according to DMRT (P & 0.05). A=Active lesions,

S=Scab lesions N=No lesion. @Cells in the table where there is no numerical value (-) is because no lesions were ever formed
within the set observation period of maximum 15 days

Table 5. The interaction effects of F1 Arabica genotypes and C. kahawae isolates on various CBD
resistance parameters under laboratory conditions

% berry  Size oflesions Number Days tolesions Reaction
Genotype Isolates . . . PR
infection mm? of lesions appearance? classification
F90/64/4660 x KP423 2006/14 0.00a 0.00a 0.00a - R
F90/64/4660 x KP423 2019/16 0.00a 0.00a 0.00a - R
F90/64/4660 x KP423  2019/11 0.00a 0.00a 0.00a - R
F89/64/4660 x KP423 2006/14 0.00a 0.00a 0.00a - R
F89/64/4660 x KP423 2019/16 0.00a 0.00a 0.00a - R
F89/64/4660 x KP423 2019/11 0.00a 0.00a 0.00a - R
VC298 2006/14 0.00a 0.00a 0.00a - R
VC298 2019/16 0.00a 0.00a 0.00a - R
V(298 2019/11 0.00a 0.00a 0.00a - R
F24/64/902 xKP423 2006/14 36.67bc 1.20cd 0.52bc 11 MR
F24/64/902 xKP423  2019/16 35.00b 0.63b 0.43b 11 MR
F24/64/902 xKP423 2019/11 36.67bc 0.98bcd 0.78cde 11 MR
F45/64/2049 x KP423 2006/14 45.00d 0.67b 1.33hi 10 MR
F45/64/2049 x KP423 2019/16 41.67cd 0.70bg 1.20ghi 11 MR
F45/64/2049 x KP423 2019/11 38.33bc 0.82bcd 0.62bcd 11 MR
F24/64/886 xKP423  2006/14 70.01h 2.98f 1.25hi 7 MS
F24/64/886 xKP423  2019/16 65.20gh 1.32d 1.13fghi 8 MS
F24/64/886 xKP423  2019/11 56.67ef 1.03bcd 0.88defg 9 MS
F45/64/2061 x KP423 2006/14 60.00fg 1.07bcd 1.82kl 9 MS
F45/64/2061x KP423 2019/16 56.67ef 2.12e 1.467ij 9 MS
F45/64/2061x KP423 2019/11 53.33e 0.95bcd 0.82cdef 10 MS
KP423 2006/14 95.00j 7.55h 1.75jk 4 S
KP423 2019/16 90.00j 4.60g 2.083i 5 S
KP423 2019/11 81.67i 1.98e 1.05efgh 6 S
Mean 35.90 1.192 0.714 8.84
CV% 39 45 5.9 34
SE(%) 1.387 0.0536 0421 0.302
p-value 0.028 0.001 0.001 0.393

Means with the similar letter in the same column are not significant different, at P @ 0.05. 2Cells in the table where
there is no numerical value (-) is because no lesions were ever formed within the set observation period of
maximum 15 days; R= Resistance; MR= Moderate resistance; MS= Moderate susceptible; S= Susceptible.
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Table 6. Active and scab types of lesions record of berries infected with different isolates of Colletotrichum
kahawae

Isolate 2006/14 Isolate 2019/16 Isolate 2019/11
Genotype AcL % ScL % TpL AcL% ScL% TpL AcL % ScL % TpL
F45/64/2061 x KP423 42.22 19.12 A 35 17.32 A 6 38 S
(35) (25) (40.22)  (16.43) (5) (48.35)
F90/64 /4660 x KP423 0 0 N 0 0 N 0 0 N
(0) (0) )] )] (0) (0
F45/64/2049 x KP423 10.32 31 S 8 28 S 7.68 23 S
(13) (32) (11.52) (30.13) (3.22) (35.13)
F24/64/902 x KP423 6 35.32 S 5 27 S 9 20.32 S
(16.44)  (20.21) (8) (28) (4.32) (25)
F24/64/886 x KP423 40 17.32 A 25 23 A 8.55 30.13 S
(40) (17.32) (30) (18) (2.55) (36.13)
F89/64 /4660 x KP423 0 0 N 0 0 N 0 0 N
(0) (0) (0 (0 (0 0
VC 298 0 0 N 0 0 N 0 0 N
(0) (0) 0 O] 0) (0)
KP423 92 0 S 86.68 0 A 80 0 A
(92) (0) (86.68) 0) (80) (0)
Mean 23.82 12.85 19.96 11.92 13.9 13.93
(24.55)  (11.82) (22.05) (11.57) (11.89) (18.08)

AcL = active lesions, ScL = Scab lesions, TpL = Type of lesions (A=active, S=scabs. N=nil/no infection).

Values in brackets are for the laboratory conditions experiment (detached berries)

DISCUSSION

The study in both field and controlled environments revealed genotypes F90/64/4660 x KP423 and
F89/64/4660 x KP423 to be highly resistant to the infection of all C. kahawae isolates involved while genotypes
F45/64/2049 x KP423 and F24/64/902 x KP423 were moderately resistant. These results are also supported
by those of Leroy et al. (2006) and Bertrand et al. (2011) that, F1 hybrids of Arabica coffee have genetic and
agronomic advantages such as heterosis disease resistance and good cup quality that are acceptable to coffee
consumers. This study confirmed useful information for strengthening of the coffee breeding programme in
Tanzania. It further confirmed that whether the experiments were done in the field or in the laboratory as the
case of the detached berries, results are more or less the same. This is a great milestone for researchers to
either carry out their research in the field or under laboratory conditions. Isolates 2006/14 and 2019/16 of C.
kahawae should be used in research for screening resistance of different C. arabica varieties. Genotypes with
no infection or low percent incidences were placed under resistant/moderately resistant, hence, to be involved
in breeding program. This study revealed high relationship between the sizes of lesion, days from inoculation
to lesion appearance and the percentage berry infection. Large size of lesions was observed where there was
high percentage berry infection, also took few days from inoculation to symptoms appearance as observed on
the interaction of susceptible variety KP423 with all three isolates.

Days to the first CBD symptoms appearance were noticed to be earlier on susceptible genotypes (KP423 and
F1 hybrid F24/64/886 x KP423 that were inoculated with isolate 2006/14 and 2019/16. Previous findings
documented close connection between pathogenicity and earliness in CBD symptom appearance (Kilambo et
al, 2008; Varzea et al, 2002). A similar effect was reported earlier by Varzea et al. (1999; 1993); when studying
pathogenicity variability of C. kahawae strains.

Number, size and type of lesions noticed to be caused by CBD isolates on the coffee genotypes, such as, on
KP423 indicated susceptibility on its high percentage infected berries, high number of lesion, large size of lesion

(mm2) and few days to CBD symptoms appearance. The formation of scabs is an indication of tolerance
mechanism to inhibit infection by C. kahawae pathogen, this is reported by Kilambo (2008); Chen et al. (2006)
and Silva et al. (2006).

This study has brought added information that is very valuable for strengthening the coffee breeding
programme and also coffee industry in Tanzania. The results revealed that C. kahawae isolate 2006/14 from
Kibosho - Kombo was more aggressive in terms of infected berries followed by isolate 2019/16 from Ugano-
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Mbinga. Isolates 2006/14, 2019/16 of C kahawae should be used in future studies for screening resistance
of C. Arabica. According to Vieira et al.,, (2019a) and Vieira et al., (2019b), C. kahawae aggressiveness is a
genetically controlled traits, with a significant reliance on environmental factors.

Assessment of the interaction effect between the F1 Arabica coffee genotypes and C. kahawae isolates was
significant on the size, number of lesions and days to lesion appearance. Since the assessed parameters are
reportedly having consequential associations to the isolate’s pathogenicity, it is overbearing to infer about
pathogen’s aggressiveness as a function of coffee genotype. This information set, ahead of CBD resistance
assessments, the need for using multiple C. kahawae isolate when coffee genotypes are to be evaluated. This
study was however conducted in one agro- ecological zone of Tanzania, namely Northern Zone, and so the
inferences being made here are specific to this zone. Further studies on screening of CBD resistance on multi-
location bases are recommended so as to sort out the effect of environment and/or interaction between
environment and genotypes.

CONCLUSION

The study confirmed the resistance of four F1 hybrid genotypes to coffee berry disease, with two genotypes
(F89/64/4660 x KP423 and F90/64/4660 x KP423) exhibiting high resistance (R), while the other two
(45/64/2049 x KP423 and F24/64/902 x KP423) showed moderate resistance (MR). These genotypes
displayed attributes such as low percentage berry infection, small lesion size, minimal lesion count, longer
duration from inoculation to symptom appearance, and a higher percentage of scab lesions compared to active
lesions on infected berries. These will be included in the TaCRI breeding programme, while the two C. kahawae
isolates will be useful screening tools.
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