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Effect of Pruning and Fertilizer Applications on Productivity and Quality
of Arabica Coffee Beans at Phetchabun Research Station
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ABSTRACT: Arabica coffee is one of economically important crop. It is popular because of
aromatic, mild flavor, and low caffeine content. Therefore, it can be consumed in the form of
roasted coffee as often. However, the productivity only 1% in Thailand due to limitation of
production factors, such as climate and altitude. Thus, the production need the proper
manipulation in order to get a good yield and quality of coffee bean to meet the standard. This
study aimed to find out the methodology of coffee production for improved yield and coffee
bean quality. The experiment was obtained from Phetchabun Research Station. Split-plot in
RCBD was used as experimental design which consisted of 8 treatments and 6 blocks. Main plot
was pruning: and sub plot was fertilizer applications. The results indicated that the interaction
of pruning with fertilizer application did effect to fruit length, total soluble solid in coffee berry,
total acidity in green bean, antioxidant activity in green bean and roasted bean, and caffeine
contents in roasted bean and total defect bean. The results can be concluded that chemical
fertilizer ratio 15-15-15 (10 ¢/plant) applied on June and 8-24-24 (250 g/plant) applied on July
and August, can improve the productivity of coffee bean from Phetchabun research station
about 42% higher than non—fertilizer. This method also promoted coffee bean quality in term
of low acidity, high antioxidant activity, low caffeine, and low total defect bean.
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Table 1 Mean and standard derivation of fruit number, fruit weight, fruit size and inferior quality coffee
bean influenced by pruning and fertilizer

Treatment Fruit number Yield per rai Fruit width Fruit length  Inferiorquality
(fruit/plant) (kg) (mm) (mm) coffee bean (%)
) No pruning  2747.30 + 625.95 1939.00 + 509.99 1424 +0.15° 1638 +0.20° 244 + 1.18
Pruning o hing 204560 + 612.16  1766.70 + 418.16 1458 + 0.25° 16.69 + 0.22°  2.28 + 1.06
F-test ns ns * * ns
NF 2300.40 + 440.14°  1637.60 + 327.11° 1447 £0.33 1652 +027 371+1.03°
Fertilizer CF12 3269.80 + 396.72°  2320.10 + 388.84° 1438 +030 1648 +0.21  2.04 + 0.98°
MF2 2434.80 + 553.35°  1730.20 + 398.44°  14.40 £ 0.18  16.62 +0.36  1.59 + 0.72°
MCF12 2383.70 + 619.19°  1723.60 + 456.17° 1439+ 022 1652+0.19 209 + 053"
F-test * * ns ns *
CV (%) 16.78 17.66 1.29 1.17 33.75

* Mean within each column followed by the same letter is not significantly different at P<0.05

(Fisher’s LSD)

ns mean within a column is not significant difference in statistical
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Table 2 Mean and standard derivation of fruit length, total soluble solid, antioxidant in green bean
and roasted coffee bean and caffeine content in roasted coffee bean influenced by pruning
and fertilizer

EC50 (m g/m L)

Caffeinecontentin

Treatment Fruit length TSS (%Brix)
(mm) Green bean Roasted coffee roasted coffee bean
bean (mg/g)
NF 1637 +025° 1650+ 006" 3513 + 296  51.19 +1.17° 9.23 +0.31°¢
. CF12 1643 023>  17.02+023¢ 3391 + 226> 3605+256°  11.39 +0.50°
NO prunlng c ef c b ab
MF2 16.31 £ 0.21 16.71 £ 0.15 3293 + 3.77 36.44 + 1.99 11.05 + 1.40
MCF12 1640 £0.14° 1931 +021° 4036 + 3.49%® 3745+ 4.04° 10.80 + 0.46 ™
NF 1666 £0.20° 1663 +0.13 3214 + 212°¢ 3718+ 1.01° 10.19 £ 0.18°
Pruning (712 1653 £0.20 ™ 16.85+0.20%* 4308 +13.30°  29.97 +0.40 7.44 + 0.29 °
MF2 1692+ 0.35° 1855+ 038° 3536 + 264> 3832 +229° 10.20 + 1.37°
MCF12  16.65+0.14° 1753 +0.14° 3402 + 3.02° 3670+ 1.41° 8.04 + 0.88 ¢
F-test * * * * *
CV (%) 1.17 1.14 15.74 6.08 8.29

* Mean within each column followed by the same letter is not significantly different at P<0.05
(Fisher’s LSD)

Table 3 Mean and standard derivation of acidity in green bean influenced by pruning and fertilizer

Acidity in1,000 g green bean(mol/L)

Treatment
Total acid Malic acid Tartaric acid Citricacid
NF 403 + 0.63° 0.27 + 0.04 ° 0.31 + 0.05° 0.26 + 0.04 °
) CF12 293 +023° 0.20 + 0.02 © 0.22 +0.02 ¢ 0.19 + 0.02 ¢
Nopruning - 354+ 037  024+003° 027 +003%®  023+002°
MCF12 297 +021° 0.20 + 0.01 © 0.22 +0.02 ¢ 0.19 £ 0.01 ©
NF 3.63 + 055 0.24 + 0.04 *® 0.27 + 0.04 *® 0.23 + 0.04 *°
Pruning CF12 3,68 +0.45 0.25 + 0.03 *° 0.28 + 0.03 *° 0.24 + 0.03*°
MF2 4.03 £ 0.50° 0.27 £ 0.33° 0.30 + 0.04 ° 0.26 + 0.03 °
MCF12 3.38 + 0.22 0.22 + 0.02 ™ 0.25 + 0.02 0.22 £ 0.01 ™
F-test * * * *
CV (%) 11.43 114 11.27 11.63

* Mean within each column followed by the same letter is not significantly different at P<0.05
(Fisher’s LSD)
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Table 4 Mean and standard derivation of light intensity within each experimental plots on December
2014, January 2015, March 2015, June 2015, August 2015

Light intensity (umol/m%s)

Experimental

Plot December2014 January2015 March 2015 June 2015 August 2015

ots
1 5322+ 557° 7868 +6.20°¢ 7679+ 121° 61.48+595° 3852+ 0.12°€
2 5852+ 7.12° 88.90 + 1.66 ° 3225 +27.12°  70.2%+379° 3426 + 4.43°¢
3 5263+ 614 ° 9410+072%® 87.09+ 420° 79.75+080° 9024+ 053°
a4 86.02 + 5.89 ° 97.91 + 0.86 ° 7437 £23.76° 7453+ 327 6059+ 3.13°
5 3164 +20.15%  1982+332¢ 6492+ 356°% 9351 +1.42° 3597 + 14.50
6 20.53 + 18.57 ° 2430 +752°% 7917+ 277° 5671 +752°% 3859+ 12.66°¢

F-test * * * * *

CV (%) 22.67 5.64 20.22 5.68 17.56

* Mean within each column followed by the same letter is not significantly different at P<0.05
(Fisher’s LSD)

Table 5 Nutrient content were coffee trees each treatment get per plant per crop

Treatment Nitrogen (Total N)(mg)  Phosphorus(P,O5) (mg)  Potassium (K,0) (mg)
NF 0.00 0.00 0.00
CF12 101.20 272.40 219.20
MF2 41.50 121.50 121.50
MCF12 141.20 392.40 339.20

NF; No fertilizer, CF12; Chemical fertilizer, MF2; Manure and compost fertilizer and MCF12; Manure,
compost and chemical fertilizer
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Figure 1 Chromatogram of caffeine standards peak; mobile phase is ethanol:water (60:40 v/v) flow
rate 1.2 ml/min; Injection volume: 20 pl and PDA wavelength: 254 nm at 1.2 nm bandwidth
Caffeine Standard Curve
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Figure 2 Standard curve of caffeine
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