
Appendix A-iv Pathogenicity assessment on detached cocoa pods

Observation 1 on cocoa pods

Isolate Rep 1 Rep 2 Rep 3 Rep 4  Rep 5  Total

code A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. Av. SE

91P06 1 1 1.0 1 1 1.0 1 1 1.0 0 0 0.0 0 0 0.0 0.6 0.24

91P08 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0.2 0.20

91P09 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P39 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P55 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P78 1 1 1.0 1 1 1.0 1 1 1.0 0 0 0.0 1 2 1.5 0.9 0.24

92P08 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0.2 0.20

92P14 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P177 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P197 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0.2 0.20

92P198 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

92P269 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0.2 0.20

92P270 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P110 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P27 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P36 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0.2 0.20

93P55 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0.2 0.20

93P61 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2.0 0.00

94P03 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P05 1 2 1.5 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 1.9 0.10

94P15 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

94P20 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P22 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P26 1 1 1.0 1 1 1.0 0 0 0.0 1 1 1.0 1 1 1.0 0.8 0.20

94P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P41 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P42 1 1 1.0 1 1 1.0 2 1 1.5 1 1 1.0 0 0 0.0 0.9 0.24

94P43 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2.0 0.00

94P55 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 1 0 0.5 0.1 0.10

94P56 1 1 1.0 1 1 1.0 1 2 1.5 1 1 1.0 2 2 2.0 1.3 0.20

94P61 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P63 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

94P64 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P66 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P04 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P15 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P01 0 0 0.0 1 1 1.0 1 1 1.0 1 1 1.0 0 0 0.0 0.6 0.24

98P02 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P03 1 1 1.0 1 1 1.0 2 1 1.5 1 1 1.0 1 1 1.0 1.1 0.10

98P04 1 1 1.0 1 1 1.0 1 1 1.0 1 1 1.0 0 0 0.0 0.8 0.20

98P05 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 1 1 1.0 0.6 0.24

98P06 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

98P08 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P12 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 0 0 0.0 0.4 0.24

99P02 0 0 0.0 0 0 0.0 1 1 1.0 1 1 1.0 1 1 1.0 0.6 0.24

99P05 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

99P10 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 0.4 0.24

99P105 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0.2 0.20

99P106 2 2 2.0 2 2 2.0 2 2 2.0 1 1 1.0 2 2 2.0 1.8 0.20

99P107 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 2.0 0.00

99P12 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0.2 0.20

99P25 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0.2 0.20

99P29 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P30 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 1 0.5 0.1 0.10

99P35 1 1 1.0 0 0 0.0 1 1 1.0 1 1 1.0 1 1 1.0 0.8 0.20

99P45 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P49 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0.2 0.20

99P59 0 0 0.0 0 0 0.0 0 0 0.0 2 2 2.0 0 0 0.0 0.4 0.40

99P81 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 1 1 1.0 0.4 0.24

Page 1



Appendix A-iv Pathogenicity assessment on detached cocoa pods

99P85 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

IN A 1 1 1.0 1 1 1.0 2 2 2.0 2 2 2.0 2 2 2.0 1.6 0.24

Control 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

Observation 2 on cocoa pods

Isolate Rep 1 Rep 2 Rep 3 Rep 4  Rep 5  Total

code A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. Av. SE

91P06 2 1 1.5 2 2 2.0 0 0 0.0 1 0 0.5 1 1 1.0 1.0 0.35

91P08 1 1 1.0 2 1 1.5 2 1 1.5 2 2 2.0 1 2 1.5 1.5 0.16

91P09 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P39 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P55 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P78 2 2 2.0 3 4 3.5 2 2 2.0 2 3 2.5 1 3 2.0 2.4 0.29

92P08 1 1 1.0 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 0.6 0.24

92P14 0 0 0.0 2 1 1.5 0 0 0.0 0 0 0.0 0 0 0.0 0.3 0.30

92P177 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P197 0 0 0.0 0 0 0.0 2 1 1.5 0 0 0.0 0 0 0.0 0.3 0.30

92P198 1 0 0.5 2 2 2.0 1 0 0.5 0 0 0.0 0 0 0.0 0.6 0.37

92P269 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P270 0 0 0.0 0 0 0.0 1 0 0.5 0 0 0.0 0 0 0.0 0.1 0.10

93P110 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P27 0 0 0.0 0 0 0.0 2 2 2.0 1 2 1.5 1 2 1.5 1.0 0.42

93P36 0 0 0.0 1 1 1.0 1 1 1.0 0 0 0.0 0 0 0.0 0.4 0.24

93P55 0 2 1.0 1 1 1.0 2 2 2.0 1 0 0.5 0 0 0.0 0.9 0.33

93P61 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 3 4 3.5 3.9 0.10

94P03 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P05 3 4 3.5 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 3.9 0.10

94P15 0 0 0.0 2 2 2.0 0 0 0.0 0 2 1.0 0 1 0.5 0.7 0.37

94P20 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P22 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P26 1 1 1.0 1 2 1.5 0 0 0.0 1 1 1.0 1 1 1.0 0.9 0.24

94P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P41 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P42 3 3 3.0 3 3 3.0 2 2 2.0 3 3 3.0 2 1 1.5 2.5 0.32

94P43 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

94P55 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

94P56 1 1 1.0 3 3 3.0 1 3 2.0 1 2 1.5 4 4 4.0 2.3 0.54

94P61 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P63 2 2 2.0 0 0 0.0 0 0 0.0 1 1 1.0 1 1 1.0 0.8 0.37

94P64 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0 0 0.0 0.2 0.20

94P66 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P04 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P15 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P01 1 0 0.5 2 2 2.0 1 1 1.0 2 2 2.0 2 1 1.5 1.4 0.29

98P02 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P03 2 2 2.0 1 1 1.0 2 2 2.0 2 2 2.0 1 2 1.5 1.7 0.20

98P04 2 2 2.0 2 1 1.5 2 1 1.5 2 1 1.5 1 2 1.5 1.6 0.10

98P05 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 1 2 1.5 0.7 0.30

98P06 0 0 0.0 1 1 1.0 0 0 0.0 0 0 0.0 0 0 0.0 0.2 0.20

98P08 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P12 0 0 0.0 0 2 1.0 0 0 0.0 1 1 1.0 1 1 1.0 0.6 0.24

99P02 1 1 1.0 1 1 1.0 1 1 1.0 1 1 1.0 2 2 2.0 1.2 0.20

99P05 1 1 1.0 2 2 2.0 0 0 0.0 0 0 0.0 0 0 0.0 0.6 0.40

99P10 1 1 1.0 0 0 0.0 2 2 2.0 1 1 1.0 1 1 1.0 1.0 0.32

99P105 1 2 1.5 2 2 2.0 1 1 1.0 1 1 1.0 2 2 2.0 1.5 0.22

99P106 4 4 4.0 4 4 4.0 3 4 3.5 4 4 4.0 4 4 4.0 3.9 0.10

99P107 3 3 3.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 3.8 0.20

99P12 1 1 1.0 0 0 0.0 0 0 0.0 2 2 2.0 0 0 0.0 0.6 0.40

99P25 0 0 0.0 0 1 0.5 0 1 0.5 0 0 0.0 1 1 1.0 0.4 0.19
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99P29 0 0 0.0 1 1 1.0 1 1 1.0 0 0 0.0 0 0 0.0 0.4 0.24

99P30 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 1 1 1.0 0.2 0.20

99P35 2 2 2.0 1 0 0.5 1 2 1.5 1 1 1.0 1 1 1.0 1.2 0.25

99P45 0 0 0.0 0 0 0.0 0 0 0.0 0 1 0.5 0 0 0.0 0.1 0.10

99P49 0 0 0.0 1 1 1.0 1 2 1.5 1 1 1.0 0 0 0.0 0.7 0.30

99P59 1 1 1.0 1 1 1.0 1 1 1.0 2 2 2.0 0 0 0.0 1.0 0.32

99P81 0 0 0.0 0 0 0.0 1 0 0.5 2 2 2.0 2 2 2.0 0.9 0.46

99P85 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

IN A 3 3 3.0 2 2 2.0 3 3 3.0 4 3 3.5 4 3 3.5 3.0 0.27

Control 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

Observation 3 on cocoa pods

Isolate Rep 1 Rep 2 Rep 3 Rep 4  Rep 5  Total

code A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. A1 A2 Av. Av. SE

91P06 2 2 2.0 2 2 2.0 1 1 1.0 1 1 1.0 1 2 1.5 1.5 0.22

91P08 2 1 1.5 2 2 2.0 2 2 2.0 2 2 2.0 2 2 2.0 1.9 0.10

91P09 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P39 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P55 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

91P78 2 2 2.0 4 4 4.0 2 2 2.0 2 3 2.5 3 4 3.5 2.8 0.41

92P08 2 2 2.0 0 0 0.0 4 4 4.0 0 0 0.0 3 3 3.0 1.8 0.80

92P14 0 0 0.0 2 1 1.5 1 1 1.0 0 1 0.5 1 2 1.5 0.9 0.29

92P177 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P197 0 0 0.0 0 0 0.0 3 3 3.0 0 0 0.0 0 0 0.0 0.6 0.60

92P198 1 1 1.0 2 2 2.0 1 0 0.5 0 0 0.0 1 1 1.0 0.9 0.33

92P269 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

92P270 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P110 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

93P27 0 0 0.0 0 0 0.0 3 3 3.0 1 2 1.5 2 3 2.5 1.4 0.62

93P36 0 0 0.0 2 3 2.5 3 3 3.0 0 0 0.0 0 0 0.0 1.1 0.68

93P55 1 2 1.5 2 2 2.0 2 2 2.0 2 0 1.0 0 0 0.0 1.3 0.37

93P61 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

94P03 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P05 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

94P15 1 1 1.0 4 4 4.0 0 0 0.0 0 4 2.0 0 2 1.0 1.6 0.68

94P20 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P22 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P26 3 1 2.0 2 2 2.0 1 1 1.0 1 1 1.0 1 1 1.0 1.4 0.24

94P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P41 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P42 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

94P43 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

94P55 0 0 0.0 2 2 2.0 0 0 0.0 0 0 0.0 2 0 1.0 0.6 0.40

94P56 3 1 2.0 4 4 4.0 1 4 2.5 2 3 2.5 4 4 4.0 3.0 0.42

94P61 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P63 3 3 3.0 1 2 1.5 1 1 1.0 2 1 1.5 1 1 1.0 1.6 0.37

94P64 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

94P66 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P04 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

97P15 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P01 2 0 1.0 3 3 3.0 2 2 2.0 3 3 3.0 2 1 1.5 2.1 0.40

98P02 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P03 3 3 3.0 2 2 2.0 4 3 3.5 3 3 3.0 3 3 3.0 2.9 0.24

98P04 2 2 2.0 3 3 3.0 3 3 3.0 4 4 4.0 1 2 1.5 2.7 0.44

98P05 0 0 0.0 1 1 1.0 0 0 0.0 1 1 1.0 0 0 0.0 0.4 0.24

98P06 1 1 1.0 2 2 2.0 0 0 0.0 0 0 0.0 0 1 0.5 0.7 0.37

98P08 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

98P12 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00
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99P02 1 1 1.0 1 1 1.0 1 1 1.0 1 2 1.5 2 2 2.0 1.3 0.20

99P05 2 1 1.5 2 2 2.0 1 0 0.5 1 0 0.5 0 1 0.5 1.0 0.32

99P10 2 2 2.0 2 1 1.5 2 2 2.0 1 1 1.0 1 2 1.5 1.6 0.19

99P105 2 2 2.0 2 2 2.0 2 1 1.5 3 3 3.0 2 2 2.0 2.1 0.24

99P106 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

99P107 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4 4 4.0 4.0 0.00

99P12 2 2 2.0 1 1 1.0 0 0 0.0 2 2 2.0 2 2 2.0 1.4 0.40

99P25 0 0 0.0 1 1 1.0 1 1 1.0 1 1 1.0 2 2 2.0 1.0 0.32

99P29 0 0 0.0 1 2 1.5 2 2 2.0 0 0 0.0 0 0 0.0 0.7 0.44

99P30 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P31 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P35 2 2 2.0 1 0 0.5 2 2 2.0 2 2 2.0 1 2 1.5 1.6 0.29

99P45 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

99P49 0 0 0.0 3 3 3.0 2 4 3.0 2 1 1.5 0 0 0.0 1.5 0.67

99P59 2 2 2.0 1 2 1.5 2 1 1.5 3 3 3.0 0 0 0.0 1.6 0.48

99P81 0 0 0.0 0 0 0.0 2 1 1.5 3 3 3.0 3 3 3.0 1.5 0.67

99P85 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

IN A 4 4 4.0 3 3 3.0 4 4 4.0 4 4 4.0 4 4 4.0 3.8 0.20

Control 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0.0 0.00

Page 4


