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Estimation of Leaf Areas of Citrus Plants by Linear Measurements

Doo-Khil Moon

— Summary —

Several mathematical relationships between leaf surface area and linear dimensions were investigated in ‘Okitsu’ Satsuma
Mandarin, in order to select an efficient method of -leaf area estimation. Unexplained variation was much less in multiple re-
gression among logarithms of leaf area, length and width than simple regression between logarithms of leaf area and length or
width. For the practical application, however, it was suggested that the equation of A=g+b(LxW) or A=b(LxW) where A, L,
and W are ares, length and width of leaves, and a and b are constants, would be satisfactory. The constants a and b were ta-

bulated, for 13 other cv. or species of Citrus.
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Table 1. Various regression equations between leaf area(A), leaf length(L) and leaf width(W) in

‘ Okitsu Early * Satsuma Mandarin.

Mathematical model Regression equation C 1-R?) 1002
A=alf 10g A= ~0,5188+ 1,9993 Log L ++++serrevrers (1) 0.15
A=aW LogA = 0,2164+1,9321Log We++eere-vseress (2) 0.22
A =alPhwh LogA = -0,1719+1,0525Log L.
40,9171 LOg Weeereereerannnns (3) 0.07
A=a(LxW) A= 0,5804+0.6545 CLXW) +teoeesrvmennee (4) 0.06
A= 0,6668(LXW)ITereerurmmiinncnrirunennns (5)

2) Unexplained variation.
¥) Regression through the origin.
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Table 2. Distribution of percent differences between measured and estimated leaf areas in

‘Okitsu Early’

Satsuma Mandarin,

Regression Standard Frequency distribution

equation ) anee Mean  eviation?) ~+1% ti~t5%+5~+10% 110 %~ Total
(1) -9,89~+ 26,46 3,26 10,02 1 7 9 3 20
(2) -19.40~+ 13,33 -3.17 8.97 1 4 8 7 20
(3) -4,08~+ 10,09 -0.14 3.35 5 14 0 1 20
(4) -4,95~+ 8,47 -0.76 3.40 3 16 1 0 20
(5) -4,12~+ 8,71 -0,68 3.30 4 15 1 0 20
(4-P)*>  -4,19~+ 9,31 0.4 3,29 4 15 1 0 20
(5-P) -3,77~+ 9,82 0,31 3.28 1 18 1 0 20

z) See table 1,

y) Calculated in the hypothesis of u=0
x) Estimated from the equations of (4-P); A= 0.6678 + 0.6582 (LxW) and (5-P); A= 0.6735

(LxW), that is, pooled equations of six cv, of C.umshiw :

see table 3.

Table 3, Regression equations between leaf area(A), leaf length(L) and leaf width(W) in

Citrus spp.

Species or hort, cultivar,

Sample regression

(1-R%1007

Significance

Regression

of intercept') through origin

C.wmshiv *Okitsu’
C.umshin *Miyagawa '
C.unshiu ° Hayashi’
C.unshin ‘ Nankan No,20 ’
C.unshiu * Aoshima’
C.unshin ' Juman'

Poaol of the above six

C.Platymamma
. ‘Washington—
Seike’
C. sinmemsis ‘Washington—
Yoshida’

C.sinensis

C.iyo
C.iyoe “‘Miyauchi’
C.natsudaidai *Kawano’
C.hassaku

C.obovoidea

A=0,5804 + 0,6545 (LxW)
A=0,0637+ 0,6605 (LxW)
A=0,8433 + 0,6651 (LxW)
A=1.1026+ 0.6441 (LxW>
A=0.8386 + 0,6631 (LxW)
A=0.5496 + 0,6621 (LxwW)
A=0,6678 + 0,6582 (LxW)

A=0.1844 + 0,7027 (LxW)
A=0,7563 + 0.6750 (L:W)

A=0,2368 + 0.6877 (LxW)

A=0,0804 + 0,7214 (LxW)
A=0,3621 + 0,7135 (LxW)
A=-0,1144 + 0,6990 (LxW)
A=-1,109T7 + 0,7423 (LxW)
A= -0,5593 + 0,7382(LxW)

0,06
0.30
0.10
0.36
0.34
0.10

0,06
0.36

0,04

0,22
0.04
0.08
0.36
0,20

L
ns
*
ns
ns

ns

ns
ns

ns

ns
ns
ns
ns

A=10,6668(LxW)
A=10,6624(LxW)
A=0,6828(LxW)
A=0,6686(LxW)
A=0,6782(LxW)
A=0,6768(LxW)
A=0,6735(LxW)

A=0.T097(LxW)
A=0,6858(LxW)

A=0,6941(LxW)

A=0,72Z6(LxW)
A=0,7219(LxW)
A=0.6957(LxW)
A=0,7227(LxW)
A=0,7272(LxW)

z) Unexplained variation

y) * Significant at § % level.
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