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A Study on the Equations of Estimating the Leaf
Area of Broad-Leaf Species in Mt.Jiri'
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ABSTRACT

This paper is concerned with estimating equations of leaf area(A) obtained from linear measurements - leaf
length(L) and leaf width(W) - on the leaves of 13 species composing a natural mixed stand in Mt. Jiri. This
method is known to be rapid and non-destructive in estimating leaf area. The equation of A=bLW is frequently
used in rough and rapid estimation. Each species in this study has its own coefficient b according to its geome-
trical leaf shape. The range of coefficients of 13 species was 0.579 to 0.717. This means that the relationship
A=2/3LW is suitable to most broad leaf species in a natural mixed stand in Mt. Jiri. When more precise estima-
tion of leaf area is needed, full regression equation is used. In this study, the form of log A = by + b, log LW
was the most precise estimation equation in 8 species. In addition to this, the form of A = by + b; LW and
A = bg +b;L? + b, W2 were founded to be suitable for estimation of leaf area. In comparision of these two

forms, the determination coefficient were about the same, but the F-value of the former was greater than that
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of the latter. Therefore, the use of the former seems to be more reliable and practical.

Key words : leaf area estimation, regression equation; linear measurement.
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Table 1. Age, Heigh, DBH, and No. of sample leaves of species studied

S peci Apge Height DBH No. of
pecies (yrs) (m) (ecm)  sample leaves
Quercus variabilis 16 6.18 6.84 58
Quercus dentata 17 6.50 6.22 38
Quercus serrata 17 6.10 7.20 161
Fraxinus rhynchophylla 22 5.80 7.40 113
Platycarya strobilacea 24 7.15 11.70 164
Picrasma aslanthoides 19 5.02 4,22 77
Carpinus laxiflora 19 6.90 5.72 208
Ulmus davidiana var. japonica 18 6.18 5.88 68
Rhus javanica 17 6.20 6.14 53
Corylus heterophylla var, thunbergii 22 5.98 6.40 83
Cornus controversa 13 7.20 6.50 64
Rhamnus davurica 19 9.15 8.38 73
Styrax obassia 19 6.20 6.80 57
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1 :R. javanica Jd : C. heterophylla var, thunbergis
K :C. controversa L : R davurica

Fig {. Effect of leaf shape on the approximate value of the coefficient used to transform the
product of leaf length times maximum leaf width (rectangle area) into leaf area. The
equation is A=b LW,
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Table 2. Regression equations for leaf area as a function of leaf length and leaf width for

13 species in a natural forest in Mt. Jiri. Three of nine equations for each species

were choosen on the basis of coefficient of determination (R2),

t -value for

Species Regression equation R 7 R? F-value
log A=— 0.159+1.002 logLW  41.164 0.9680 1694.5

Q. variabilis A=0.271+0.110L2 +1.068W? 12 351 9.592 0.9568 6083
A= 0,443 + 0.690LW 34,385 0.9548 11823

log A=—0,191+0.977 logLW 51414 0.9866 26444

Q. dentata A=1.032 +0.150L% +0.524W2 6,400 10.261 0.9661 4989
A=0.477 + 0.573LW 31.891 0.9658 1017.0

A=0723 +0.118L2+0.918W? 17187 28.031 0.9796 33374

Q. serrata A=0.631 +0.601LW 72,335 0.9705 52323
log A=0.127+0.947 logLW  65.390 0.9641 42759
A=1208+0148L2 +0.556W2  16.999 18.970 0.9746 2106.8

F. rhynchophylla  A=1.267+0.575 LW 53.276 0.9624 28383
A=—11754+1.247L+5.723W  7.311 17.249 0.9549 1153.4

log A=—0.174 +0.985 logLW 42,004 0.9160 1767.8

P strobilacea A=0.447 +0.124L2+0.738W2 14691 7.682 0.9039 757.3
A=0217 +0.634LW 38,442 0.9012 1477.8

log A=—0.147+0.949 log LW  25.630 0.9676 2246.2

P ailanthoides  A=0.101+0.095L%+0.896 W2 8243 11.767 0.9629 982.7
A=0.433+0.589 LW 42,668 0. 9604 1820.6

log A=—0.189+ 0.975 logLW 54 498 0.9351 2970.1

C. laxiflora A=—6260+1410L +2.804W 16819 12.899 0.9285 1331.9
A=0562 +0,555LW 51.571 0. 9281 2659.6

o A=0.200+0.609LW 27.364 0.9190 748.8

z]/ rd“”.;g;:'."; A=0855+0257L2 +0.191W? 14 069 3011 0.9032 3101
ar. J log A =—0.164 +0.96410gLW 23243 0.8911 540.3
A=—0666+070TLW 67.427 0.9889 4546.3

R. javanica A=—0.429 +0.158L2+0.745W2 20 770 19.983 0.9878 20216
log A=—0.186 +1.011 logL W 592844 0.9820 27925

. log A=—0.192+1.006 logL W  57.438 0. 9760 3299.1
S;r”m’;f:‘:’; f:’ A=—14.208+0.409L +1.750W 13,247 5.107 0.9470 715.0
: A=—0293 + 0441 L2+ 0.05TW? 22.376 2,287 0.9463 704.4
log A=—0325 +1.070 logLW 65848 0.9859 43359

C. controversa =—0.709 +0.132 L2 +0.720W2  12.760 22.604 0.9838 18575
=-0.795 +0.639 L W 59.210 0.9826 3505.9

A=0.888 +0.574L W 62.117 0.9819 38585

R. davurica log A=—0.127+0.938 logLW 58742 0.9798 34506
A=0583+0095L2+ 0.85TW? 25238 18.040 0.9778 15429

log A=—0.160+0.992 log LW 81708 0.9918 6676.2

S obassia A=0.174 + 0.666 LW 50.979 0.9793 2598.9
A=—2237+0260L2+0.438W? 9441 10,981 0.9701 11208

Note : All of the regression equations are highly significant (1% level)
and all of the regression coefficients are significant (5% level).
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