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Abstract
Eksomtramage, T.!, Juntaraniyom, T.2, Tongkum, P.* and Nilnond, C.*
Predicting fresh fruit bunch yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 717-726

This study aimed to develop the simulation model for predicting fresh fruit bunch (FFB) yield of oil
palm through multiple linear regression analysis. Two experiments were conducted at the oil palm planta-
tion of Agricultural and Technology College, Krabi province. Six-year-old Tenera hybrid palms were used
for the experiments. These palms were planted in Tha-sae soil series (Typic Paleudults; Fine loamy mixed)
with spacing of 9x9x9 m. In the first experiment, 151 Tenera palms were selected and marked randomly
throughout an area of plantation about 16 ha. For each selected palm, FFB yield and yield component
characters (FFB number and bunch weight) were recorded at every harvesting time for four consecutive
years (June 1993 to May 1997). The results showed that the FFB number and bunch weight could be used to
predict the FFB oil palm yield. In the second experiment, nine plots of Tenera hybrid palms were arranged.
The plot size was 0.48 ha and had twenty palms per plot for data collection for three consecutive years
(January 1994 to December 1996). These data included leaf nutrient (N, P, K, Mg and B) contents in the 17"

Department of Plant Science 2°0il Palm Research and Development Center, ‘“Department of Soil Science,
Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla, 90110 Thailand

'Docteur de I’Universite¢ de Rennes I (Sciences Biologiques), 504 An3g, madnism a3 ma@Ine) .
(nasm a3), audiveuasiannmsnanihdunngiy ‘Ph.D.(Soil Science), 583 ANTH, MAINTIAM AT AN
NSNYINTEIINTIR uMINede waruaIuns onaemalug dania aua 90110

Corresponding e-mail: etheera@ratree.psu.ac.th



Songklanakarin J. Sci. Technol.
Vol. 23 (Suppl.) 2001: Oil Palm

718

Predicting fresh fruit bunch yield of oil palm

Eksomtramage, T., et al.

frond, the fresh fruit bunch (FFB) yield and the amount of rainfall. The results showed that N, P, K, Mg and
B contents in the leaves, the amount of rainfall and FFB yield in the previous year, together with the N, P, K,
Mg and B contents in the leaves (in the predicting year) could be used to predict the FFB oil palm yield.

Key words : oil palm, Elaeis guineensis, predicting fresh fruit bunch yield,
multiple linear regression
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Table 1 Correlation matrix of fresh fruit bunch (FFB) yield and yield
component characters of oil palm.

FFB yield FFB number Bunch weight
(kg/palm/year) (no./palm/year) (kg/bunch)
FFB yield (kg/palm/year) 1.00 0.85%* 0.27%*
FFB number (no./palm/year) - 1.00 -0.20%*
Bunch weight (kg/bunch) - - 1.00

** = significant at P < 0.01
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Table 2 Values of variables used for multiple linear regression analysis" and correlation co-
efficient (r) between dependent (Y) and independent variables (X)) (data observed

from January 1994 to December 1996).

Variables
[dependent (Y)/independent variables (X)]

Minimum Maximum Mean

r

Y = FFB¥ yield in each year (kg/palm/year) 72.07 147.52 103.25 -
Group 1

X, = N content in leaf analysis of previous year (%) 2.15 2.65 2.40 0.46"
X, = P content in leaf analysis of previous year (%) 0.14 0.22 0.17 0.20"
X, = K content in leaf analysis of previous year (%) 0.84 1.29 1.03 0.34
X, = Mg content in leaf analysis of previous year (%) 0.23 0.35 0.26 0.14"
X, = B content in leaf analysis of previous year (ppm) 11.90 16.76 14.01  0.07"~
Group 2

X, = Amount of rainfall in previous year (mm./year) 1729.00 2531.00  2130.00 0.27"*
Group 3

X, = FFB yield in previous year (kg/palm/year) 77.14 147.72 111.60  0.18"
Group 4

X, = N content in leaf analysis of predicting year (%) 2.15 2.58 2.38 0.25"
X, = P content in leaf analysis of predicting year (%) 0.14 0.22 0.18  -0.22"+
X, = K content in leaf analysis of predicting year (%) 0.84 1.09 0.95 0.01"~
X,, = Mg content in leaf analysis of predicting year (%) 0.23 0.36 0.28  -0.35"+
X, = B content in leaf analysis of predicting year (ppm) 8 17 12 0.12"

Values derived from 18 samples (9 samples or plots/year)

? FFB = Fresh fruit bunch
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Table 3 Results of relating values in multiple linear regression analysis of dependent
(fresh fruit bunch yield of oil palm) and different groups of independent

variables.

Groups of Multiple R? Adjusted Standard  F-test of Degrees of
independent R R? error of regression” freedom

variables” estimate (regression, residual)
Group 1 0.62 0.39 0.14 21.98 1.53ns 5,12
Group 2 0.26 0.07 0.01 23.51 1.18 1,16
Group 3 0.18 0.03 -0.03 23.95 0.56m 1,16
Group 4 0.55 0.31 0.02 23.44 1.06™ 5,12
Group 1+2 0.67 0.45 0.07 22.84 L.17ms 7,10
Group 143 0.70 0.48 0.20 21.14 171 6,11
Group 1+4 0.76 0.58 -0.03 24.00 0.95" 10,7
Group 2+3 0.31 0.09 -0.03 23.96 0.77 2,15
Group 2+4 0.56 0.31 -0.07 24.40 0.82n 6,11
Group 3+4 0.57 0.33 -0.04 24.11 0.89 6,11
Group 1+2+3 0.70 0.49 0.12 22.12 1.34ns 7,10
Group 1+2+4 0.79 0.63 -0.05 24.23 0.92ns 11,6
Group 2+3+4 0.58 0.34 -0.13 25.10 0.73ms 7,10
Group 1+3+4 0.94 0.88 0.67 13.58 4.13* 11,6
Group 1+2+3+4%  0.97 0.95 0.82 10.09 7.36%* 12,5

! Variables in

each group presented in Table 2

¥ 'n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01
% The best suitable variables for fresh fruit bunch yield prediction
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Figure 3 Simulation model for predicting fresh fruit bunch (FFB) oil palm yield through leaf
analysis, rainfall and yield in previous year. (For definition of variables see Table 1)
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