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NAYBIULAAARENMSBNKAZ NSRS RUInYBIRUNaNUWE51TAN Coffea arabica L.
Effect of Seed Size on Germination and Seedling Growth
of Arabica Coffee Coffea arabica L.
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Selection of arabica coffee seeds before seeding is a method that could be recommended to
farmers for use in arabica coffee seedling productions. It has been observed that different seed sizes
affect germination and seedling growth but this has not been reported in arabica coffee. Therefore, the
effect of seed size and growth of arabica coffee seedling was studied. Six hundred coffee cherries were
collected from coffee trees within each of the four plots under the canopy of natural forest using
purposive sampling method and sizes of coffee cherries were measured. Then, seeds were divided into
3 size categories according to weight, which were large (>2.21 g), medium (1.43 - <2.21 ¢), and small
(<1.43 g). In addition, coffee seeds were also categorized according to the ministry of agriculture and
cooperatives grades using seed width as a criterion and resulted in 7 grades. Graded coffee seeds were
then germinated under greenhouse condition and seedling growth was monitored over time. The results
showed that differences among seed sizes either according to weight or width did not affect seed
germination, germination index, mean germination time and seedling growth. Therefore, this implied
that smaller seeds, which do not meet standard and were sold as cheap beans, can be used in coffee
seedling production. This can greatly reduce production costs for the seed business, as well as allow

for an efficient use of arabica coffee seeds.
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Table 1 Number samples of arabica coffee seed after divided into 2 types

Seed sizes Plot

1 2 3 4

Type 1 Large 100 21 25 40
Medium 767 266 374 807
Small 96 153 60 100

Type 2 1 84 24 16 29
2 174 a8 a5 77
3 321 92 147 291
4 187 90 119 265
5 52 95 53 137

6 5 26 11 10

7 0 0 0 0

Seed size type 1 large seed means weight of cherry coffee is >2.21 ¢; medium seed is 1.43-2.20 ¢ and small seed is

<1.43 g; seed size type 2 grade 1 width of parchment coffee is 27.14 mm; grade 2 is 7.14-6.75 mm; grade 3 is 6.74-6.35 mm;

grade 4 is 6.34-5.95 mm; grade 5 is 5.94-5.56 mm; grade 6 is 5.55-4.76 mm and grade 7 is <4.76 mm.
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nsgnsisnuasuavannsal lngldmnuninwesuda  senede (1) waneteiuegeluiideddgnieaia
nzanduinaeilunisuus (Useiand 2) wuiwde  (P-value = 0.793, 0.905 wag 0.531 AMUAIA U)

ALANLARZLNTANAINNIBN (%) AYRNITIBN WAZTU (Table 3)

Table 2 Germination (%), germination index and mean germination time (day) of arabica coffee seed

from different seed weights (Type 1) at 120 days after seeding

Seed size Germination Germination index Mean germination time
(%) (day)

Large 75.26+12.95 1.49+0.18 51+6.00

Medium 68.01+6.36 1.55+0.19 48+2.00

Small 72.49+14.73 1.64+0.38 46+4.00

F-test ns ns ns

P-value 0.931 0.926 0.173

mean + standard deviation, ns = not statistically significant (p-value>0.05)

Table 3 Germination (%), germination index and mean germination time (day) of arabica coffee seed
at seeding categorized according to the ministry of agriculture and cooperatives grades using

seed width as a criterion (Type 2) at 120 days after seeding

Grade Germination Germination index Mean germination time
(%) (day)
1 77.23+£18.86 1.67+0.41 49+4
2 68.28+12.74 1.52+0.38 48+6
3 65.16+5.38 1.39+0.18 50+4
4 71.67+8.5 1.62+0.19 46+2
5 68.77+11.63 1.51+0.27 48+1
6 73.02+19.97 1.54+0.56 50+8
F-test ns ns ns
P-value 0.793 0.905 0.531

mean = standard deviation, ns = not statistically significant (p-value>0.05)
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Table 4 Shoot length, root collar diameter, number of leaf, root length, shoot dry weight,

root dry weight, and leaf dry weight of arabica coffee seedling with different

seed weights (Type 1) at 255 days after seeding

Characteristics Seed size F-test P-value
Large Medium Small
Shoot length (cm) 50.44+5.31 50.7+1.92 48.21+4.15 ns 0.72
Root collar diameter (mm) 5.55+0.31 5.42+0.48 5.21+0.71 ns 0.61
Number of Leaf (no.) 20 19 20 ns 0.45
Root length (cm) 29.08+3.17 29.68+2.25 28.00+£2.33 ns 0.45
Shoot dry weight (g) 5.90+1.04a 5.98+0.61a 4.69+0.60b *x 0.009
Root dry weight (g) 6.76+1.81 7.17+1.34 5.67+1.12 ns 0.51
Leaf dry weight (g) 9.99+2.60b 13.17+1.80a 11.74+1.73ab * 0.049

meanzstandard deviation, ** = statistically significant (p-value>0.01)



Table 5 Shoot length, root collar diameter, number of leaf, root length, shoot dry weight, root dry weight and leaf dry weight

of arabica coffee seedling at seeding categorized according to the ministry of agriculture and cooperatives grades using seed

width as a criterion (Type 2) at 255 days after seeding

Characteristics Grade F-test P-value
1 2 3 4 5 6
Shoot length (cm) 49.64+4.69 51.44+4.53 52.73+4.48 50.03+3.47 49.64+5.13 51.44+3.61 ns 0.24
Root collar diameter (mm) 4.98+0.6 5.75+£0.56 5.5+0.54 5.37+0.64 4.98+0.77 5.75+0.75 ns 0.37
Number of Leaf (no.) 19 20 20 19 19 20 ns 0.80
Root length (cm) 29.39+3.77 30.57+5.06 28.31+2.74 29.29+3.61 29.39+2.98 30.57+£3.87 ns 0.77
Shoot dry weight (g) 5.18+1.72 6.24+1.39 6.29+1.51 5.63+0.63 5.18+1.73 6.24+0.88 ns 0.54
Root dry weight (¢) 5.29+2.65 7.92+2.12 7.34+3.23 6.92+1.20 5.29+1.89 7.92+1.28 ns 0.33
Leaf dry weight (g) 10.16+3.42 13.04+3.28 13.51+3.32 13.33+2.00 10.16+2.30 13.04+2.70 ns 0.36

meanzstandard deviation, ns = not statistically significant (p-value>0.05)
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