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| Appropiate Plant Density per Unit Area
of Arabica Coffee
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Abstract : This experiment was trailed to find out appropiate density per unit area of 3 arabica coffee cultivars namely:
Caturra, Catimor and Typica. Three levels of density were tested; 400, 700 and 1,000 trees/rai. A five-year experimental
result shows that cultivars and levels of density affected microclimate. Light intensity was inversely proportional to
density, on the other hand, soil moisture content at various depths was directly proportional to density. For coffee growth
aspoet; Typica especially at 1,000 trees/rai , showed higher average tree height and canopy diameter when compared
to other cultivars and diffent densities. Caturra growing at 700 trees/rai had the hightest number of primary branches.
Catimor at 700 trees/rai produced the highest leaf area index. When yield component was taken into consideration, it was
found that Catimor at 700 trees/rai had the best performance, i.¢. the highest fruiting primary branches, number of nodes/
branch, number of fruits/node, and weight of 100 fruits . However, weight of green coffee from 100 frutis was the highest
in Typicaat 400trees/rai. Total yield of fruits and green coffee per tree was the highest in Catimor at 700 trees/rai, which
were 9,207.3 grams and 1,804.5 grams respectively. Every cultivars at 1,000 tress/rai had the highest production cost, i.e.
55,900 Baht/rai but when considering the turn over, Catimor at 1,000 trees/rai gave the highest income which was 63,134
Baht/rai and Catimor at 700 trees/ rai was slightly lower, 60,446 Baht/rai. Finally, unit cost of investment in 700 trees/rai
was the lowest which was 32.14 Bath per 1 kg. green coffee.
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Hightand Coffee Research and Development Centre. Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Effect of plant density on light intensity and soil moisture

Hot season Rain season Cold season
Variety 400 700 1000 Mean 400 700 1000 Mean 400 700 1000 Mean
Light intensity
Caturra 2315 2182 1990 2162 1000 797 665 821 1368 1092 900 1120
Catimor 2291 2145 2010 2149 839 652 547 679 1292 862 840 999 -~
Typica 2209 2183 1984 2125 1014 871 896 861 1316 1053 847 1072
Mean 2272 2174 1995 954 773 636 1325 1003 863
Soil moisture content (%) at 0-30 cm. depth
Caturra 142 192 195 176  70.7 727 75.7 3 195 21.7 225 212
Catimeor 205 3 26 231 752 76 79.5 76.9 21.7 26 27 238
Typica 147 16 187 165 722 74.5 74 735 225 237 232 242
Mean 16.5 194 214 2.7 74.4 76.4 21.2 24,9 231
_ Soil moisture content (%) at 31-60 cm. depth
Caturra 17.2 195 22 195 73.2 74.2 728 352 36.5 38 36.5
Catimor 21.5 24,5 282 247 76 82 83.7 80.5 377 42 417 40.5
Typica 20 222 245 222 7.5 74.7 76 T4.4 375 38 40.5 386
Mean 19.5 22 24.9 73.1 76.6 78 36.8 388 40

L)Pi’am density (iree/rai)
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Table 2 Plant growth performance as
affected by plant density.

ozt Plants density { i

400 700 1000 Mean
Plant height (cm)
Caturra 1503 1695 1585 159.4b
Catimor 1239 135 1437 1342¢
Typica 1883 1813 224 1979a
Mean 1542b 1619ab 1784a
no.of primary branches
Catwrra 557 632 56 583
Catimor 44 50.1 55.1 49.7
Typica 503 474 472 483
Mean 50 53.6 527
Canopy diameter (cm)
Caturra 1208 125 1217 122.5b
* Catimor 104.4 104.6 116.1 1084 ¢
Typica 178 1623 157 1658 a
Mean 1344 128.9 1334
Leaf area index
Caturra 0.89 1.67 223 1.59¢
Catimor 1.44 2.71 3.72 2.63a
Typica 0.99 1.87 234 1.73b
Mean 1.11c¢ 208b 276a

Means within the column or row with different superscript are

significantly different at P<0.05
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Table 3 Yield component in various soilansumsnund dasieldaninasuisiild
experimental treatments. fugmanesiinnmmumuniu 1,000 dudelsoz
Tiiganaa #9 63,134 vmeia'ls sesasn1dun
Variety Plants density (trees/rai) 3503 T W ufaauesAnmuutiu 700
400 700 1000 ‘Mean au/ls fie 60,446 1A 'ls
no. of fruiting branches
Caturra 3225 365 3525 36.67b _
Catimor 2 415 3575 39752 Table 4 Threeyears yield of coffee in various
Typica 3753625 36 36.67b experimental treatments.
Mean 3833 3808 3567
no. of nodes per branch
Caturra 14 1418 13.08 13.75a Varlety Plants density (trees/rai)
Catimor 1233 1325 134 12,99 ab 400 700 1000 Mean
Fresh cherry weight per tree (g)
Typica 1333 1148 1158 12.13b Caturs 4529 S03  4oe 4588 b
Mean B2 1297 1268 Catimor 7915 9207 7770 8297a
no. of cherrys per node Typica 5281 4685 4105 4690 b
Caturra 10.6 10 112 10.63 1 Mean 5008b 63082 5360 ¢ - —~
Catimor 15.93 17 12,73 1522a Green coffee weight per tree (g)
Typica 9.63 77, 16 831c Caturra 1038 1123 %08 1023 b
Mean 1205 116 1051 Catimor 1598 1804 1488 1629a
100 fresh cherry weight (g) Typica 1105 972 977hb
Caturra 13325 1545 1375 141.75b Mean 1246a  1300a  1083D
Catimor 15575 16375 154 157.83a Fresh cherry weight per rai (kg)
Typica 1645 15825 154 158952 Caturra 1811 353 4204 3179b
Mean 151.17b 158.83a 148.50b Catimor 3166 645 7770 5793a
Green coffee weight from 100 fresh cherry (g) Typica 2112 2 4105 3165b
Caturra 3225 335 305 32.08 Mean B63c  4416b 53604
Catimor 32 325 3025 3158 Green coffec weight per rai (kg)
Typica ns  x . 17 Caturra 4153 7866 9085 703.4b
Mean 32.58a 3267a  30.58b Catimor 638.1 1263.1 14885 1130.0a
Typica 442 6809 8538 658.8 ¢
Means within the column or row with different superscript are Mean 4984c 9102b 1088.7a
significantly different at P<0.05 Means within the column or row with different superscript are

significantly different at P<0.05
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Table 5 Costand profit from coffee in various experimental treatments.

Caturra Typica Catimor
400 700 1000 400 700 1000 400 700 1000
Total cost (Baht) 23,221 40,594 55906 23221 40,594 55906 23221 10594 55906
Green coffee weight (kg) 415 489 908 638 1263 1488 442 680 853
Cost per 1 kg. of green coffee (Baht) 5595 5165 6157 364 3214 3157 5254 56.7 65.54
Glass income 33200 62,880 72,640 51,040 101,040 119,040 35360 54400 68,240
Porfit 9979 22286 16,734 27819 60446 63,134 12,139 13806 12334
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