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Fig. 1 Yield data on the number of marketable mango fruits 

［3-43］

－  339 －

Ｈ24 農業農村工学会大会講演会講演要旨集

－  338 － －  339 －



Use of random forests for estimating mango yields under different irrigation regimes 

1 Wolfram Spreer2 3 4 Vicha Sardsud5 Joachim Müller2

FUKUDA Shinji1, SPREER Wolfram2, YASUNAGA Eriko3, YUGE Kozue4, SARDSUD Vicha5,

MÜLLER Joachim2

1 Mangifera indica L.
Chok Anan

2

Mae Jo 2005 2007 Spreer et al., 2007; 2009

4 Mae Jo

Penman-Monteith ET0 FI:

80  ET0 RDI: 40  ET0 PRD: 40  ET0 NI

196

300g Spreer et al., 2007

1 10

3

Breiman, 2001

1

                                            
1  Institute of Tropical Agriculture, Kyushu University 
2  Institute of Agricultural Engineering, Universität Hohenheim 
3  Graduate School of Agricultural and Life Sciences, The University of 

Tokyo 
4  Faculty of Agriculture, Kyushu University 
5  School of Agro-Industry, Mae Fah Luang University 

2005 2006 2007
0

50

100

150

N
um

be
r o

f m
ar

ke
ta

bl
e 

m
an

go
 fr

ui
ts

Year
1

FI RDI PRD NI
Fig. 1 Yield data on the number of marketable mango fruits 

R

I

RI TW

3-fold

cross validation

COR

Nash-Sutcliffe efficiency NSE

4

2 1

1

5

Breiman, L. (2001): Random forests. Mach. Learn. 45, 5–32. Spreer, W., Nagle, M., 
Neidhart, S., Carle, R., Ongprasert, S., Müller, J. (2007): Effect of regulated deficit irrigation and 
partial rootzone drying on the quality of mango fruits (Mangifera indica L., cv. ‘Chok Anan’). Agric. 
Water Manage. 88 (1–3), 173–180. Spreer, W., Ongprasert, S., Hegele, M., Wünsche, J.N., 
Müller, J. (2009): Yield and fruit development in mango (Mangifera indica, L., cv. Chok Anan) under 
different irrigation regimes. Agric. Water Manage. 96, 574–584. 

0 20 40 60 80 100 120 140 160
0

20

40

60

80

100

120

140

160

Model (maximum)
Model (mean)
Model (minimum)

0 20 40 60 80 100 120 140 160
0

20

40

60

80

100

120

140

160

Model (maximum)
Model (mean)
Model (minimum)

(a) (b)

(c) (d)

0 20 40 60 80 100 120 140 160
0

20

40

60

80

100

120

140

160

Model (maximum)
Model (mean)
Model (minimum)

0 20 40 60 80 100 120 140 160
0

20

40

60

80

100

120

140

160

Model (maximum)
Model (mean)
Model (minimum)

M
od

el
le

d 
nu

m
be

r o
f m

ar
ke

ta
bl

e 
m

an
go

 fr
ui

ts

Observed number of marketable mango fruits
2

Fig. 2 Estimation results on the number of marketable mango fruits

1
Table 1 Model accuracy for yield estimation 

R I RI TW 
COR Maximum 0.959 0.771 0.962 0.947
  ±0.000 ±0.003 ±0.002 ±0.004
 Mean 0.926 0.893 0.964 0.963
  ±0.000 ±0.006 ±0.001 ±0.003
 Minimum 0.843 0.638 0.881 0.893
  ±0.000 ±0.004 ±0.003 ±0.004
NSE Maximum 0.910 0.511 0.896 0.768

±0.003 ±0.009 ±0.004 ±0.009
 Mean 0.850 0.707 0.900 0.825

±0.003 ±0.010 ±0.005 ±0.008
 Minimum 0.709 0.369 0.755 0.738

±0.001 ±0.003 ±0.005 ±0.008
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