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Abstract It is an important academic issue in field vegetation ecology that selecting the optimum size and number of sample
as controlled by a standard error of mean. In this paper based on time and labor consumed and edge effect considered the
selection of optimum size and number of the sampled quadrats in estimating forest undergrowth biomass was studied under
the standard error of mean needed to control. An optimum independent variable was chosen to simulate prediction equation
of estimating biomass of forest undergrowth vegetation. The results indicated that 0. 25 m* was the optimum size for sampling
the undergrowth vegetation biomass in this site by using Wiegerts method. However the 0.25 m’ quadrat was too small and
may induce a large edge effect to make an overestimate of undergrowth biomass. Furthermore it is difficult to harvest the
undergrowth vegetation by using the small simple size since lots of shrubs were too large to be encircled in it. Considering

the impacts of edge effect and variation of the biomass relative mean value we suggested the optimum size of 2 m x 1 m for
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undergrowth biomass sampling and 10 quadrats with the same size may control the standard error within 10% of the biomass
average value. Of the three selected combination variables D*H PH and CH for establishing biomass estimation
models CH is the most suitable for undergrowth shrub biomass estimation than the others. However a linear regression
equation combined with the independent variable PH can enhance the efficiency and convenience of investigation. The

optimum estimation equation with the independent variable PH for undergrowth herbage layer biomass in unit area were W/,

=11.65 +4.25 PH for aboveground biomass and W, =24.23 +6.85 PH for the below ground biomass.

Key Words undergrowth vegetation biomass estimation quadrat size quadrat number
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Table 1 Mean biomass and its variance S* and relative variance V, for quadrats with different sizes
Quadrat size Mean biomass Variance Relative variance Fixed cost Cost per sample Relative cost
m? g m? s? Vv, C; Cyt C,
0.25 2215 905715 1.00 10 30 1.00
0.50 2106 951382 1.05 10 60 1.75
1.00 1865 480490 0.53 10 120 3.25
2.00 1656 233491 0.26 10 240 6.25
4.00 1592 149565 0.17 10 480 12.25
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Fig. 2 The relationship between quadrat size and VrCr Fig. 3 Relative mean values of biomass against quadrat size
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Table 2 The correlation coefficient matrix among seven independent variables for main brush of undergrowths
* X X X
Independent variables D*H CH P PH Wy Wy,
X D*H 1 0.852 0.650 0.812 0.888 0.821
X CH 0.852 1 0.682 0.830 0.920 0.905
0.650 0.682 1 0.952 0.675 0. 646
X PH 0.812 0.830 0.952 1 0.825 0.784
Wy 0.888 0.920 0.675 0.825 1 0.890
W, 0.821 0.905 0. 646 0.784 0.890 1
* X D?H  Square of stem base diameter D’ multiplied by stem height H X CH Crown diameter multiplied
by stem height P Cover X PH Coverage multiplied by stem height W,  Aboveground biomass W,

Below ground biomass
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Table 3 The regression model of biomass for main brush of undergrowth with different independent variables
Correlation ¥

Ttems Equation coefficient F-Test Sample content Range

W, =20.36 +162.21 D*H 0.938 91.26 30 D<2
Individual biomass g W, =33.25+35.62 D*H 0.921 80. 62 30

W, =38.78 +256.61 D*H 0.931 81.12 30 2<D<4.5

W, =69.72 +64.25 D*H 0.912 41.26 30

W, =19.68 +465.33 CH 0. 955 51.20 30 €<0.8
Individual biomass g W, =23.68 +155.92 CH 0. 940 54.45 30

W, =132.56 +1025. 14 CH 0. 968 77.84 30 0.8<C<1.8

W, =51.23 +362.33 CH 0.928 68.70 30

Wy = -35.67+1333.32 PH 0.925 75.62 30 P>10
Biomass per unit area g W, =50.60 +702. 89 PH 0.902 64.58 30

Foos 1 29 =4.18 Fypp 1 29 =7.60. D em C Hm P % W, W, g m™? D stem base diameter C  Crown
diameter H  Stem height P Coverage Wy Aboveground biomass W, Below ground biomass

4
Table 4 Relative error between the estimated value of the regression model of undergrowth with different independent variable and the

measured value

D’H CH rH
Independent variable D?H Independent variable CH Independent variable PH
Biomass % % %
Relative error Relative error Relative error
7.01 3.53 12.12
Aboveground biomass
8.62 6.25 13.05
Below ground biomass
D stem base diameter C  Crown diameter H  Stem height P Coverage

3.2.3
16 25 26 P H
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Table 5 The regression model of biomass for grass of undergrowth
F
Items Equation Correlation coefficient F-Test Sample content
W, =11.65+4.25 PH 0.958 78.36 30
Biomass of per unit area g W, =24.23 +6.85 PH 0.925 60. 65 30
Foos 1 29 =418 Fy oy 1 29 =7.60 H ecm P % P>10 W, W, g m~* H  Stem height P Coverage
W,  Aboveground biomass W,  Below ground biomass
4
4.1
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27 28
28
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Long ' 3
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