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ABSTRACT: Drought has become a serious problem for robusta coffee production. Information about the existing
variability among the coffee varieties in Thailand was limited. The objectives of this study were to understand the effect
of drought stress and genotypes variation on growth traits, assess the effect of propagation methods to drought
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tolerance, and evaluate relationships between drought tolerance and growth traits of robusta coffee. Total 6 types of
robusta coffee, difference with genotypes and propagation methods (FRT141 from seedling, FRT141 from cutting, SC05
from grafting, SCO5 from cutting, PP0O1 from grafting and PP01 from cutting), were evaluated under control and drought
stress conditions. Growth traits and dry weight of coffee were measured. Drought stress significantly reduced number of
leaf, leaf area, stem diameter and dry weight but significantly increased root/shoot ratio in coffee. Top grafting method
between shoot of desired plant genotype onto rootstock of drought tolerant genotype can increased growth and
drought tolerance of coffee. There were significant differences among genotypes for drought tolerance of robusta coffee.
FRT141 from seed propagation had the highest tolerance to drought stress. The correlation coefficients between total
dry weight with plant height (r = 83**), canopy width (r = 87*%), leaf area (r = -72**) and root dry weight (r = 73**) were
highly significant under drought stress condition. This finding suggested that these traits related to drought tolerance of
robusta coffee.

Keywords: Coffea canephora; grafting method; dry weight; root growth; drought tolerance
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Table 1 Relative water content (RWC) and growth traits of robusta coffee genotypes under different water regimes at 7

weeks after stress

Stem
Treatment RWC Number of Leaf area diameter Plant height  Canopy width
(%) leaf (cm?/plant) (cm) (cm) (cm)

Water regime
Control 84.36 A 334.14 A 17,221 A 2.14 87.81 89.63
Drought stress 32.26 B 113.64 B 4655 B 2.03 90.17 87.42

F-test ** * *x o ns ns
Genotype
FRT141-seedling 5359 ¢ 309.62 a 14,062 a 2.09 120.50 a 107.75 a
FRT141-cutting 56.65 bc 24413 b 11,122 bc 242 103.00 b 98.44 b
SCO5-grafting 63.06 a 23175 b 13005 ab 2.08 83.17 ¢ 92.46 bc
SCO5-cutting 61.07 ab 180.00 c 8,880 cd 1.99 78.83 93.08 bc
PPO1-grafting 56.70 bc 23229 b 11,343  abc 2.03 80.75 ¢ 85.00 c
PPO1-cutting 58.78 ab 14554 ¢ 7,216 d 1.90 67.67 d 54.44 d

F-test x* x* *% ns ** *%
Water regime x Genotype

F-test ns x* *% ns ns *%

CVa (%) 13.65 13.06 35.29 2.96 10.76 6.37
CV b (%) 8.16 17.52 24.59 17.65 8.31 10.24
Mean 58.31 223.89 10,938 2.08 88.99 88.53

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns, not significant at

P<0.05; *, significant for P<0.05; **, significant for P<0.01
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Table 2 Biomass dry weight and root/shoot ratio of robusta coffee genotypes under different water regimes at 7 weeks

after stress

Treatment Dry weight (g/plant) Root/Shoot

Leaf Stem Root Total ratio

Water regime

Control 173.86 A 172.67 A 130.22 ar6.75 A 040 B
Drought stress a4a.17 B 15422 B 134.00 33239 B 0.70 A
Ftest *x *x ns *x *
Genotype
FRT141-seedling 126.42 a 25221 a 14338 b 522.02 a 042 c
FRT141-cutting 119.06 ab 210.68 b 142.48 bc 47222 ab 047 c
SCO05-grafting 126.50 a 167.14 ¢ 130.91 bc 424.55 bc 050 c
SCO5-cutting 10433 b 14185 d 185.05 a 431.23 b 0.84 a
PPO1-grafting 118.38 ab 146.28 cd 114.77 ¢ 379.43 ¢ 045 ¢
PPO1-cutting 59.40 c 6250 e 76.07 d 19796 d 062 b
Ftest *x > *x > *%

Water regime x Genotype

F-test x% x% ns x% x%
CVa (%) 21.90 6.13 20.91 1.68 35.91
CV b (%) 18.57 13.76 20.90 12.33 20.61

Mean 109.02 163.44 132.11 404.57 0.55

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns, not significant at

P<0.05; *, significant for P<0.05; **, significant for P<0.01

nsnsEnuLasdIRasanisas U mnuiesnwlsdadii Mengnaasunssuds 7 dUanv anmanuwriasdaviliimn
wiswedly a1Au wardmtnuiesnanaeg1siited 1Ay Bameana (Table 2) lnguntnuisluanmund waganInLiILaIves
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Figure 1 Comparisons of root dry weight between different propagation methods of FRT141 (a), SC05 (b) and PPO1 (c)
robusta genotypes under control and drought stress conditions at 7 weeks after stress. Error bars represent £

standard error of mean
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Figure 2 Comparisons of shoot dry weight between different propagation methods of FRT141 (a), SC05 (b) and PP01 (c)
robusta genotypes under control and drought stress conditions at 7 weeks after stress. Error bars represent &

standard error of mean
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Figure 3 Comparisons of total dry weight between different propagation methods of FRT141 (a), SC05 (b) and PPO1 (c)
robusta genotypes under control and drought stress conditions at 7 weeks after stress. Error bars represent £

standard error of mean
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Table 3 Relative water content (RWC) and growth traits of of robusta coffee genotypes under drought stress at 7 weeks after stress and 2 weeks after recovering

Treatment 7 weeks after stress 2 weeks after recovering
Number Stem Plant Canopy Number Stem Plant Canopy

RWC of Leaf area diameter height width RWC of Leaf area diameter height width

(%) leaf (cm?/plant) (cm) (cm) (cm) (%) leaf (cm?/plant) (cm) (cm) (cm)
FRT141-

26.76 ¢ 98.00 bc 2,843 b 1.93 126.75 a 114.38 a 79.81 70.00 2,913 2.03 a 121.25 a 91.13 ab

seedling
FRT141-cutting 2958 bc  91.50 c 2,376 b 2.48 106.25 b 92.00 b 73.50 74.00 2,661 1.68 bc 101.25 b 95.44 a
SCO5-grafting 37.14ab 126.00 ab 6,409 a 1.75 80.33 ¢ 81.17b 72.32 83.33 4,261 1.85 ab 89.13 ¢ 94.56 a
SCO5-cutting 38.24 a 80.67 ¢ 3,949 b 1.91 80.33 ¢ 96.50 b 79.72 72.33 4,949 1.54 c 82.88 ¢ 79.00 bc
PPO1-grafting 30.37 bc  156.33 a 6,187 a 1.98 79.00 c 89.00 b 77.33 77.11 4,438 1.82 ab 86.88 ¢ 83.88 b
PPO1-cutting 3149 bc 12933ab 6,167 a 2.14 68.33 d 5150 ¢ 75.79 95.00 4,318 1.67 bc 68.00 d 68.50 ¢
CV (%) 15.60 18.71 28.26 17.29 6.37 12.42 6.94 27.79 31.14 8.72 6.96 11.91
Mean 32.26 113.64 4,655 2.03 90.17 87.43 76.41 78.63 3,923 1.76 91.57 85.42

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns, not significant at P<0.05; *, significant for P<0.05; **, significant for

P<0.01.
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Table 4 Biomass dry weight and root/shoot ratio of robusta coffee genotypes under drought stress at 7 weeks after stress and 2 weeks after recovering

Treatment 7 weeks after stress 2 weeks after recovering
Dry weight (g/plant) Root/Shoot Dry weight (g/plant) Root/Shoot

Leaf Stem Root Total ratio Leaf Stem Root Total ratio

FRT141-seedling 34.12 221.13 13780  bc 39305 a 054 ¢ 23.77 20176 a 14340 409.13 a 0.55
FRT141-cutting 28.07 215.09 14786 b 391.02 a 0.61 bc 22.71 18727 b 43971 349.69 b 0.67
SCO5-grafting 53.40 135.47 11481 bed 30369 0.63 bc 33.07 171.09 b 12830 33245 b 0.64
SCO5-cutting 36.04 139.04 19988 a 37496 ab 115 a 42.28 10381 ¢ 115.22 26131 ¢ 0.80
PPO1-grafting 62.10 145.95 11122 od 319.27 bc 053 ¢ 34.09 13169 ¢ 13148 297.26  bc 0.80
PPO1-cutting 51.27 68.62 9245 d 21234 d 076 b 34.85 102.56 ¢ 109.87 24728 ¢ 0.79
F-test *x *x . *x *x ns *x ns *x ns

CV (%) 19.98 13.78 1758 12.13 19.88 29.93 13.77 17,53 11.45 22.16

Mean a4.17 154.22 134.00 332.39 0.70 31.80 156.36 128.03 316.19 0.71

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns, not significant at P<0.05; **, significant for P<0.01
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Figure 4 Relationships between total dry weight with plant height (a), canopy width (b), leaf area (c) and root dry
weight (d) of robusta genotypes under drought stress condition across two sampling date (n = 12). **

Significant at 0.01 probability level
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