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Effects of canopy management and fertilization on robusta coffee’s growth
and bean
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ABSTRACT: Robusta coffee is an important economic crop. However, limited knowledge among farmers regarding
appropriate fertilizer management and canopy pruning practices often results in suboptimal yield and quality, falling
short of market demands. One key reason is that most coffee farmers lack knowledge of proper fertilizer
management and canopy pruning techniques. Therefore, appropriate management methods are necessary to
enhance production efficiency and improve coffee quality. This study aimed to determine suitable canopy
management practices and fertilizer application rates for the growth and yield of robusta coffee. The experiment
was conducted in a farmer’s field in Si Khit subdistrict, Sichon district, Nakhon Si Thammarat province, using a
factorial experiment in a completely randomized design (CRD). The study consisted of two factors. The first factor
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comprised management, which included (1) no pruning, (2) pruning, and (3) bending. The second factor was
composed of nutrient management, which included the following fertilizer applications (1) N:P,05:K,O at 0.5:0.06:0.5
kg/tree, (2) N:P,05:K,0O at 0.5:0.06:1.0 kg/tree, and (3) N:P,05:K,O at 0.5:0.06:1.5 kg/tree. The experiment was
conducted on 4-year-old coffee trees. Growth and yield characteristics were monitored over a period of one year.
The results of this experiment indicated that pruning combined with proper fertilizer application enhances coffee
yield by optimizing tree structure for better light and nutrient absorption. This leads to improved growth, strength,
and fruit production. As yield increases, farmers can supply more to the market, meeting demand and contributing
to economic stability.

Keywords: canopy management; nutrients; coffee bean yield
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Table 1 Effects of canopy management and NPK fertilization on coffee growth parameters

Canopy Leaf width Leaf length New branches
(cm)V (cm)V (No./tree)?
B, 9.22 20.10 13.56b
B, 8.88 19.26 12.67b
Bs 8.82 19.78 21.11a
F-test ns ns >
Fertilizer
F, 9.05 20.12 14.44b
F, 9.98 19.64 18.00a
Fs 8.90 19.39 14.89b
F-test ns ns *
Canopy x Fertilizer
B, x F; 9.45 21.16 11.33d
B, xF, 9.19 19.27 15.33cd
B, x Fs 9.04 19.86 14.00cd
B, x F, 8.80 19.31 10.67d
B, x F, 8.90 19.42 14.33cd
B, x F4 8.95 19.05 13.00cd
Bs x F; 8.91 19.88 21.33ab
Bs; x F, 8.85 20.22 24.33a
Bs x Fs 8.72 19.25 17.67bc
F-test ns ns **
Average 8.98 19.71 15.78
CV (%) 4.26 3.81 16.68

YMeans within the same column followed by the same letters indicate significantly different among treatments using DMRT; ** significantly
different (P<0.01); * significantly different (P<0.05); ns, not significantly different (P<0.05)

B, = No canopy pruning, B, = canopy pruning, B, = canopy bending

F, = Application of N:P,O5:K,0O at 0.5:0.06:0.5 kg/tree

F, = Application of N:P,O5:K,0O at 0.5:0.06:1.0 kg/tree

F; = Application of N:P,O5K,0 at 0.5:0.06:1.5 kg/tree
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Table 2 Effects of canopy management and nutrient management on coffee fruit traits

Fruit width Fruit length Weight of 20 Fruits
Canopy
(mm)ll (mm)l/ (g)ll
B, 11.05b 13.20 21.75
B, 10.89b 13.14 21.02
B 11.70a 13.34 23.50
F-test x* ns ns
Fertilizer
F, 11.05 13.31 21.87
F, 11.25 13.25 22.03
Fs 11.34 13.12 22.36
F-test ns ns ns
Canopy x Fertilizer
B, x F, 10.62d 13.13 21.51
B, xF, 10.84d 12.80 21.37
By x Fs 11.68ab 13.66 22.37
B, x F, 10.92cd 13.05 21.09
B, x F, 10.75d 13.47 19.91
B, x Fs 10.99bcd 12.90 22.05
By x Fy 11.59ab 13.75 23.01
Bs x F, 12.17a 13.48 24.81
Bs x Fy 11.35bcd 12.80 22.67
F-test ** ns ns
Average 11.21 13.23 22.09
CV (%) 3.56 4.18 16.41

YMeans within the same column followed by the same letters indicate significantly different among treatments using DMRT; **
significantly different (P<0.01); * significantly different (P<0.05); ns, not significantly different (P<0.05)

B; = No canopy pruning, B, = canopy pruning, B; = canopy bending

F; = Application of N:P,05:K,O at 0.5:0.06:0.5 kg/tree

F, = Application of N:P,0O5:K,O at 0.5:0.06:1.0 kg/tree

F; = Application of N:P,O5:K,O at 0.5:0.06:1.5 kg/tree
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Table 3 Correlation between growth and yield of coffee

FW FLY FWt!/ LW LL NoL"
FW 1 0.54 ** 0.46 * -0.13 0.09 0.64 **
FL 1 0.03 0.07 0.26 0.32
FWt 1 0.14 0.05 0.35
LW 1 0.24 -0.18
LL 1 0.17
NolL 1

YMeans within the same column followed by the same letters indicate significantly different among treatments using DMRT; **
significantly different (P<0.01); * significantly different (P<0.05)
FW = fruit width; FL = fruit length; FWt = fresh weight of 20 fruits; NoL = number of new branches;

LW = leaf width of the 3™ pair of immature leaves; LL = leaf length of the 3™ pair of immature leaves.
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(a) (b) (o)

Figure 1 (a) The canopy no pruned coffee tree.; (b) The canopy pruning coffee tree.; (c) The canopy bending coffee

tree.
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(a) (b)

Figure 2 (a) The large leave from a non pruning coffee tree and the small leave from a canopy bending coffee

tree,; (b) The small fruits size from a non pruning coffee tree, the medium fruits size from a canopy pruning coffee

tree, and the large fruits size from a bending canopy coffee tree
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