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Table S1. Effect of soil acidity (Mean + sd) on biometric characteristics (height, diameter, number of leaves, leaf and root area, shoot and root biomass) and

physiological characteristics (stomatal conductivity and chlorophyll concentration) for each clone assessed

Numb Root Shoot Root Total
Treatm Height Diameter erof Number of Stem length Leaf Area Root Area . . . Shoot/R & Chlorophyll
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ent cm cm branch leaves diameter cm cm? cm? oot s SPAD
g g g s
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Lime AYP-20
7.33+4. 75.1343.
59.96i9.5 10.9Zi1.3 16 341361 38.1742.02 1 1111.;1;¢24 325.g§i51. 29.653.53 10.5?;;0.8 40.1§i3.4 22.;1212. 214.157i93. 14,5442 83
Lime AYP-22 ’
11.67+4 79.6+5.6
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350.42+37.
99

239.83+82.
5

108.34+21.
53

306.99+47.
37

33.69+2.85

28.37+4.32

37+3.53

28.29+3.32

37.52+3.6

23.36+2.5

33.11+5.22

32.88+1.99

32.95+1.3

34.4+3.31

30.85+2.89

14.83+6.01

28.06+0.31

15.03+1.6
8

8.78+3.59

15.79+2.8
2

7.28+0.62

6.56+1.36

5.52+1.64

11.49+1.8

14.96+2.2
9

10.85+4.3
5

15.94+0.5
1

9.39+1.66

2.58+0.8

9.35+0.54

48.72+4.5
4

37.15+7.9
1

52.79+4.8
9

35.57+3.6
9

44.08+4.3
6

28.88+3.3
4

44.6+7.02

47.84+3.4
4

43.8+4.47

50.34+3.8
1

40.25+3.4
6

17.41+6.7
5

37.42+0.7
9

49.71+16
91

41.85+13
41

64.2+16.
94

33.05+6.
5

34.05+8.
74

32.01+10
11

35.71+14
.58

37.79+15
.83

22.92+8.
29

36.39+1.
39

23.97+6.
85

24.51+12
.83

23.44+7.
68

305.1+71.0
8

379.33+47.
73

302.83+57.
84

197.03+57.
7

205.67+13
6.11

156.53+49.
5

262.5+142.
46

285.17+12
2.74

277+83.76

157.83+32.
13

300.1+117.
69

262.3+66.4
1

274.87+16.
41

12.53+0.75

12.2+1.31

11.58+1.44

21.93+15.55

10.39£1.16

11.06+0.33

11.67+5.4

12.62+1.52

14.04+2.22

9.77+2.18

13.44+2.3

9.87+2.25

9.68+1.26



No
lime

lime

No
lime

lime

No
lime

lime

No
lime

lime

No
lime
No
lime

BN-34

BS-01

CA-14

CCN-10

CCN-51

CEPEC-
2002

CP-2005-
C10

CP-49-
C10

CP-53-
C10

EET-400

1CS-39

ICS-6

50.93+11
.6

57.5+8.9

38.4+3.8
6

46.93+14
.68

58.33+13
.55

51.53+3.
22

57.3+4.1

44.67+2.
34

45.5+4.8
8

54.27+7.
64

48.73+2.
41

48.4+4.1
3

54.13+12
a1

52.07+4.
76

10.37+2.0
7

11.38+1.0
5

12.35+1.0
7

14.25+1.4

13.24+0.9
6

11.7+0.18

11.24+0.1
1

11.85+1.3
4

11.31+0.9
8

11.42+0.7
4

10.86+0.5
7

11.2+1.51

11+0.83

11.72+0.5
6

14.67+4
.04

6.33+£1.
53

7+1

7+1
11.33+1
.53

8+2

7.33+1.
53

5+2.65

8+2.65

5+0

6+1.73

61

5.33+0.
58

3+1

57.67+10.97

39.33+7.37

51.33+4.16

49.67+5.51

47.33+10.26

38.33+1.53

47+8.19

25.33+3.21

47+4.36

45+1.73

35.67+5.03

45+7.81

33.67+6.11

28+6.56

42+7.21

35.83+1.89

36.83+1.26

39.27+1.55

40.97+3

37.67+4.16

42+9.17

37.67+2.52

39.33+5.13

42.93+3.2

44.17+4.37

42.33+4.07

40.27+2.87

42.03+3.54

63.43+6.
01

70.97+12
.38

65.6+3.0
5

68.77+2.
87

94.33+17
.6

63.73+10
.89

72.8+6.6
1

80.73+19
.55

59.53+12
.62

82+11.42

72.93+4.
61

84.03+11

73.77+4.
1

89.27+16
.06

763.1+108.
65

1008.09+15
9.87

818.76+261
.82

984.61+166
.67

1256.04+19
1.02

750.23+249
.06

852.53+244
.08

891.42+139
.55

812.02+367
77

988.93+148
.35

824.75+280
8

917.33+207
5

816.56+67.
3

815.24+66.
01

334.53+45.
9

338.36+25.
68

272.47+51.
93

298.51+36.
2

404.42+25.
23

302.44+47.
5

273.09+9.7
7

332.71+74.
09

290.11+35.
21

240.07+39.
15

376.4+12.8
9

272.13+29.
3

305.41+67.
1

328.02+83.
92

30.84+3.26

31.47+0.33

32.96+5.27

36.36+2.75

37.9+1.68

33.57+4.44

27.49+3.38

32.49+2.09

31.68+2.63

30.65+4.23

26.83+0.42

29.5+1.83

30.82+7.19

28.56+5.87

13.68+0.9
3

14.34+4.4
1

12.08+1.3
4

15.42+1.6
6

13.63+0.6
4

13.05+2.3
1

10.18+3.7
8

14.75+1.6
3

12.33+0.8

10.5+0.93

11.15+1.2
2

11.27+2.5

10.99+1.9
6

12.03+1.1
4

44.52+3.1
1

45.82+4.4
3

45.04+6.6

51.78+1.2
4

51.53+2.2
7

46.62+6.7
5

37.67+6.3
6

47.24+3.4
3

44.01£2.0
4

41.15+4.9
7

37.98+1.0
9

40.77+2.4
5

41.81+9.0
9

40.59+6.9
9

27.3+16.
27

24.89+3.
11

35.42+11
.76

19.56+2.
66

32.79+14
.06

25.86+7.
42

26.04+7.
55

31.54+3.
2

33.54+12
.06

27.76+5.
75

29.75+8.
43

21.5+5.0
1

29.5549.
11

33.2249.
6

287.47+13
4.22

231.9+62.9
9

269.57+47.
41

296.13+15.
67

179.97+66.
84

298.37+69.
56

234.53+7.1
1

214.53+79.
92

239.93+24.
27

122.63+59.
08

273.5+111.
6

262+43.91

268.7+23.8
3

143.27+31.
37

13.25+1.08

11.37£1.23

14.38+2.73

14.04+0.21

13.16+0.64

9.2+1.55

9.4+1.66

12.29+1.18

10.37+2.35

12.23+0.99

8.51+1.29

12.75+2.26

11.57+3.33

13.1+1.04



No
lime

lime
No
lime
No
lime

lime

No

lime

lime

No

lime

lime

No
lime

ICS-95

ICT-1026

ICT-1087

ICT-1092

ICT-1112

ICT-1189

ICT-1251

ICT-1281

ICT-1292

ICT-1506

ICT-2142

ICT-2161

ICT-2171

59.6+3.2
2

54.37+10
.08

66.47+3.
76

47.17+8.
86

58.17+6.
95

47.43+12
2

39.47+11
27

51.8+11.
84

53.5+1.6

56.43+8.
6

49.73+1.
17

43.53+1.
56

55.13+8.
75

10.68+0.4

11.22+1.0
9

12.15+1.5
8

9.89+0.72

11.71+0.6
2

11.09+0.7
6

8.35+1.04

12+1.51

11.34+0.9
1

10.92+0.3
2

11.52+1.0
3

11.54+0.7
7

12.39+1.5
2

3.33+1.
15

7.33£2.
89

9.67+2.
52

7+3.61

3.67+1.
15

6.33+3.
06

5+1.73

742.65

6+1.73

10.67+0
.58

5+1

5.33+2.
08

6.33+0.
58

29+6.24

44+18.19

46.67+11.37

40.67+10.69

30+2.65

33+13.75

31.33+8.08

38+3.46

42+10.58

45.67+8.39

34.33+5.86

36.33+10.02

43+1.73

46.17+4.07

38+3

35.5+1.8

39+2

42.33+0.58

44+4

44.33+3.79

49.5+7.37

39+8

40+1

41.67+2.89

361

36.5+3.04

82.23+4.
47

58.53+5.
49

77.07+13
.32

60.8+3.3

77.83+16
.83

63.77+10
.08

73.37+12
.8

57.63+9.
06

67.33+13
34

73.7£13.
42

83.3+9.5
6

83.37+26
.07

76.83+9.
75

967.35+152
73

749.85+164
22

904.52+354
.28

1040.1+143
.69

985.5+161.
98

1207.02+20
7.58

812.41+156
.56

656.73+111
.5

968.91+27.
64

776.12+203
.37

714.19+123
8

983.81+111
.09

840.24+112
.66

284.28+16.
42

261.78+41.
87

295.09+10.
67

287.74+20.
63

342+49.72

292.81+65.
97

346.18+93.
04

360.48+68.
77

293.15+8.2
8

304.42+34.
17

339.7+29.8
6

257.92+42.
13

285.55+69.
8

37.55+4.87

35.6+0.38

37.46+3.95

26.89+4.34

29.5+3.16

33.63+3.97

28.55+3.99

28.23+2.18

28.55+1.49

25.24+3.27

33.14+2.47

27.09+3.29

29.25+5.14

11.09+0.9
2

13.16+2.8
6

12.86+1.9
7

8.45+1.03

11.5+0.9

10.55+3.6
9

9.44+0.83

11.46+2.1
6

13.14+2.7
9

13.02+1.5
4

14.49+1.8
8

12.81+1.0
7

12.27+2.5
9

48.64+4.7
1

48.76+2.7

50.32+5.9
1

35.34+5.2
1

41+3.39

44.17+7.5
3

37.99+4.8
2

39.69+4.1
1

41.69+3.5
4

38.26+2.7
2

47.63+3.0
2

39.9+2.56

41.52+3.9
4

22.71+4.
32

23.7+0.5

23.68+6.
29

26.1+5.8
1

31.68+4.
36

27.79+9.
07

40.42+5.
72

38.93+20
.04

24.32+7.
33

34.33+4.
29

41.31+4.
04

24.8+15.
42

26.9+6.5
6

222.13+26.
42

188.87+72.
71

195.47+67.
83

218.27+74.
93

190.2+41.3
8

200.83+19.
16

254.1+13.2
5

183.63+21.
45

178.03+41.
01

223.17+25.
14

222.27+12
1.02

193.5+37.8
5

278.43+11
4.28

13.91+0.94

13.09+1.01

12.32+1.04

15.22+2.38

14.93+5.18

14.34+0.53

15.57+2.68

14.55+1.77

15.62+1.65

8.7+1.12

12.29+3.17

15.7£1.63

18.31£3.56



No
lime

lime

No

lime

lime

No

lime

lime

No

lime

lime

No
lime

No
lime

ICT-2172

ICT-2173

ICT-2653

IMC-67

IPIRANG

A-1

NUC-156

PAS-100

PAS-105

PAS-91

PAS-93

PH-09

PH-144

PH-15

58.97+8.
54

55.83+15
.59

42.5+2.6
1

44.8+3.5

68.9+13.
09

34.43+3.
81

38.97+2.
44

41.1+1.0

62.27+17

7

47.8+6.6

59.97+8.

9

51.27+13
44

49.7+6.6
1

12.41+1.1
7

11.72+1.8

11.33+0.8
9

11.66+0.4
4

11.12+1.8
4

10.04+0.9
8

12.68+0.5
8

10.96+0.8
9

12.86+1.4
4

11.81+1.3
3

11.46+0.8

11.29+0.8
7

10.57+0.9
2

5.33+1.

53

4+2.65

4.67+2.

08

6.67+2.

08

4.33+1.

53

6+1

8+1

4.33+1.

53

3+1.73

5+2

4+1

8.33+1.

53

5.33+1.

15

36+6.24

24.67+8.74

29.67+2.08

38.33+2.52

33.33+6.03

31.67+6.51

41.67+4.51

31.67+4.04

29+7

37.67+8.5

27.67+2.52

31+4.58

42.67+12.42

36.17+2.02

35+4

42.67+2.52

44+2

41+1

36.83+5.92

36.33+5.03

45.77+3.67

48.67+1.53

36.5+£5.27

37.33+1.53

37.67+3.21

43.67+8.08

68.47+10
23

55.03+5.
7

78.53+27
2

66.6+4.5

59.57+7.
57

63.27+16
.78

53.2745.
11

65.57+6.
31

55.27+5.
85

59.93+15
43

76.83+10
.28

65.27+8.
05

76.4+14.
24

1214.25+39
6.13

785.07+113
.06

879.42+353
22

1022.91+74
.07

1117.13+£31
9.42

852.31+102
.62

845.88+203
.03

596.09+151
4

1173.48+14
4.08

867.42+175
.33

855.92+263
.79

977.8+345.
81

886.47+73.
05

249.74+50.
7

277.44+52.
88

337.94+76.
68

364.6+107.
49

340.01+75.
46

279.31+119
.03

190.21+41.
08

300.61+49.
22

290.09+49.
64

197.86+32.
77

307.15+29.
94

252.06+47.
67

436.03+86.
07

30.7+4.21

30.81+2.4

26.57+2.6

27.59+1.54

30.1+5.09

22.99+3.13

25.53+4.05

25.93+1.19

34.87+2.58

32.15+3.12

33.05+3.6

35.55+2.7

30.51£2.7

10.36+0.5
7

9.69+0.7

10.16+1.5
2

12.4+1.02

12.32+1.4
8

5.99+2.89

5.94+1.69

11.35+1.8
8

12.9+0.36

10.41+0.4
3

12.63+1.1
3

13.86+1.1
8

14.07+0.1
8

41.06+4.3
8

40.5+1.75

36.73+2.8
1

40+2.52

42.42+5.5
7

28.97+6.0
2

31.47+5.6
3

37.28+1.8

47.76+2.5
3

42.56+3.2
5

45.68+4.3
8

49.41+2.5
4

44.59+2.6
6

25.43+4.
85

18.16+2.
56

27.82+7.
1

32.72+3.
15

20.6+3.9
9

35.08+13
.96

29.84+11
25

27.35+6.
88

24.26+10
45

25.84+4.
14

24.19+6.
6

21.87+6.
51

34.53+3.
36

417.8+451.
08

242.07+68.
36

141.93+51.
56

318.1+133.
36

257.97+74.
69

354.17+13
2.09

144.73+35.
03

79.57+18.6

163.33+67.
37

212.57+13.
12

190.3+51.7
2

213.2+25.7
8

242+82.94

13.89+1.36

12.59+2.33

14.12+1.6

9.52+1.49

11.76+0.33

9.05+1.93

11.09+0.47

13.89+1.82

13.54+2.74

11.42+0.61

10.68+0.74

11.54+3.06

12.77+2.26



No
lime

lime

No

lime

lime

No

lime

lime

No

lime

lime

No
lime

No
lime

PH-16

PH-17

PH-21

PH-990

POUND-

12

SCA-6

TSH-1188

TSH-565

UF-613

UF-667

UGU-112

UGU-126

UGU-130

47.23+3.
03

40.27+0.
81

59.3+12.
95

50.8745.
78

54.2345.
68

55.2+4.0

43.842.3
3

50+6.9

44.83+3.
89

51.47+9.
71

50.83+4.
92

39.57+3.

35.37+1.
21

11.01+0.5
2

11.05+0.2
6

11.03+1.0
4

10.96+1.2
9

10.28+0.7
8

11.12+0.4
8

12.63+0.6
7

12.19+1.6
5

11.49+1

11.08+0.5
3

10.59+0.3
6

12.54+1.4
5

10.06+1.0
7

9.33+3.
51

11+1.73

8.33+2.
52

8+4.36

8+1

11.33+3
.51

6+3

5+1

6.33+1.
15

5.33+2.
08

8.67+3.

21

5+2.65

4+0

45+3.61

52+6.56

57.67+8.02

38+6.08

39.33+5.51

63+14.11

35.33+11.15

47.67+7.37

29.33+6.43

47+13.08

46.67+15.5

27.33+6.66

18.67+3.06

43+7.21

33.33+1.53

43.67+4.04

40.33+8.39

40.33+2.89

47.33+2.52

39.33+4.51

39.67+2.02

38.33+3.06

45.07+4.31

36+2.65

37.17+2.47

32+6

59.47+12
45

56.97+6.
85

49.33+2.
2

64.93+9.
51

65.7+6.9
5

68.33+8.
78

72.7347.
35

65.1+9.9
1

60.83+27
.95

109.6+7.
02

53.6+5.5

51.43+14
42

60.6+14.
91

817.56+64.
43

629.7+262.
86

1043.26+10
1.37

943.25+131
.86

939.7+250.
98

943.69+104
.98

737.38+245
.39

902.88+140
.78

815.09+219
47

1319.35+87
.38

531.56+143
4

718.3+121.
84

613.58+99.
04

368.82+92.
05

251.8+72.7
6

302.73+22.
73

318.69+43.
38

233.15+6.5
4

269.91+33.
02

345.92+62.
91

289.53+48.
57

303.36+123
5

395.79+74.
33

239.69+43.
73

210.6+41.7
2

214.62+96.
59

30.61+5.28

27.49+3.38

36.2+0.9

32.96+1.33

23.78+5.52

32.07+4.86

27.96+3.01

34.02+2.86

31.14+1.01

37.51+1.46

27.18+3.16

20.07+5.61

15.47+6.47

13.32+2.3
4

10.18+3.7
8

11.49+0.1
7

10.98+0.9
2

10.43+1.9
8

12.1+0.71

13.21+1.1
9

14.77+1.0
9

9.56+2.52

9.99+1.66

8.22+2.15

6.01+£2.22

5.93+3.19

43.93+6.0
9

37.67+6.3
6

47.69+0.9
5

43.94+0.6
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Table S2. Effect of soil acidity (Mean + sd) on the concentration and uptake of macronutrients (N, P, K, Ca, Mg) and micronutrients (Cu, Fe, Mn and Zn) for

each cacao genotype assessed
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Table S3. Results of Acid Tolerance Index (ATI), Corrected Acidity Tolerance Index (CATI) and
Genotypic Tolerance Index (GTI) in % of 60 cacao clones submitted to soil acidity

Genotypes ATI % CATI % GTI %
AYP-15 83.99 68.37 107.97
AYP-20 63.45 24.83 26.74
AYP-22 93.13 68.95 84.17

BN-34 98.54 80.18 112.60
BS-01 88.26 73.28 103.73
CA-14 96.85 84.22 109.98
CCN-10 96.77 92.84 145.25
CCN-51 98.66 98.66 150.66
CEPEC-2002 86.70 63.69 105.49
CP-2005-C10 81.96 59.45 96.92

CP-49-C10 96.91 78.24 121.06

CP-53-C10 92.52 71.85 100.32
EET-400 96.10 77.72 98.64

H-10 83.80 59.33 96.35
ICS-1 82.17 51.21 76.46
ICS-39 90.64 73.70 107.97
ICS-6 87.12 65.65 105.86
ICS-95 91.16 90.32 120.73
ICT-1026 91.55 78.58 121.85
ICT-1087 92.45 91.38 153.32
ICT-1092 87.39 62.00 80.00
ICT-1112 91.52 71.23 102.82
ICT-1189 95.81 85.02 113.99
ICT-1251 98.18 70.65 79.32
ICT-1281 99.37 74.02 87.63
ICT-1292 90.53 68.20 107.47
ICT-1506 99.95 73.23 81.90
ICT-2142 89.33 70.41 113.45
ICT-2161 92.99 66.46 95.84
ICT-2171 80.78 62.34 119.47
ICT-2172 83.10 67.31 113.57
ICT-2173 78.52 63.83 116.94
ICT-2653 82.54 57.86 91.50
IMC-67 95.49 69.51 93.80
IPIRANGA-1 76.45 60.71 131.77
NUC-156 86.30 52.35 54.44
PAS-100 88.03 59.30 62.98
PAS-105 87.72 60.01 88.69
PAS-91 99.87 91.89 127.53
PAS-93 99.02 84.00 102.40
PH-09 98.38 80.70 114.92
PH-144 95.57 86.99 130.61
PH-15 93.70 75.43 118.79

PH-16 86.20 69.62 125.32



PH-17
PH-21
PH-990
POUND-12
SCA-6
TSH-1188
TSH-565
UF-613
UF-667
UGU-112
UGU-126
UGU-130
UNG-53
UNG-73
UNG-76
UNG-77

84.77
97.29
81.10
89.91
95.24
99.03
99.88
91.30
90.00
99.52
59.17
74.07
84.64
69.31
30.41
79.60

61.48
92.92
70.53
56.41
80.59
73.06
88.78
68.34
89.07
71.37
31.33
30.23
63.56
39.72
9.23
60.34

93.71
130.87
133.27

72.87
114.68

93.96
133.04

84.62
140.40

70.49

64.35

34.58

94.25

88.80

32.66
112.92




