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Table 1. Correlation coefficients (R) between

the live-shoot biomass of the two dominant spe-
cies (Agrostis alba and Dactylis glomerata).

Paddock Grazing R Significance
season
[ Pre -0.323 o
Mid -0.489 ok
Post -0.391 *xx
| Pre -0.463 il
Mid -0.559 ok
Post -0.476 ok

** P <0.01; *** : P <0.001.
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Fig. 1. Relationship between the values of log p
and occurrence for all the species in Paddock 1. A
small p-value indicates high heterogeneity, and
vice versa. Each circle indicates a species.

(a) Pre-grazing season

(b) Mid-grazing season

(c) Post-grazing season
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Table 2. Mean, standard deviation (SD) and coeffiecient of variance (CV) of total biomass

Mean aboveground biomass
(gDM 0.25 m?)

Fig. 2. Results of simulation with Equation 2. A
small p-value indicates high heterogeneity, and
vice versa.
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Grazing intensity
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Grazing 6 Aug. 1585 378 024 1440 389 027 1388 375 027
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Fig. 3. The simulated relationships between net
primary production (NPP), and mean (u) and
spatial heterogeneity (p) of aboveground biomass.

A small p-value indicates high heterogereity, and
vice versa.
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Output layer
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Input layer
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SD of total
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after grazing

()
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Fig. 4. The network structures for estimation of
the change of standard deviation (SD, gDM
among 1-m’ quadrats) of total biomass by (a)
grazing or (b) non-grazing. A red line indicates a
positive effect, a blue line a negative effect. The
effect is larger, as the line is thicker. Abbrevia-
tions are defined as follows: x,: mean biomass of
gramineous herbage; x,: mean biomass of white
clover; x;: mean biomass of weeds; x,: mean total
biomass; xs: SD of biomass of gramineous
herbage; x,: SD of biomass of white clover; x;:
SD of biomass of weeds; x;: SD of total biomass;
xo: grazed biomass; y,: mean biomass of
gramineous herbage; y,: mean biomass of white
clover; y,: mean biomass of weeds; y,: mean total
biomass; ys;: SD of biomass of gramineous
herbage; ys: SD of biomass of white clover; y,:
SD of biomass of weeds; y;: SD of total biomass;
¥o: regrown biomass.. The parameters, x,-x; take
values just before grazing, and y,-y, take values at
the start of a non-grazing period.
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Fig. 5. Estimation of standard deviation (gDM
among 1-m’ quadrats) of total biomass by the
neural networks shown in Fig. 4. A solid line
indicates y = x.
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Fig. 7. Estimation for coefficients of variance (CV) of total biomass (gDM m™) following grazing by
simulations using the neural network shown in Fig. 4a. A dotted line indicates y = x.

(a) A result when a well managed pasture is heavily grazed. That is, the parameter values are: {x,, x,, x;,
X4 X} = {125, 20, 5, 150, 90} (see Fig. 4 for the definition).

(b) A result when a well managed pasture is lightly grazed. That is, the parameter values are: {x,, x,, x,,
X4, Xo} = {125, 20, 5, 150, 45}.

(c) A result when a degraded pasture where invaded by weeds is heavily grazed. That is, the parameter
values are: {x,, x,, X3, X, Xo} ={70, 20, 60, 150, 90}.

(d) A result when a degraded pasture where invaded by weeds is lightly grazed. That is, the parameter
values are: {x,, x,, x5, x,, Xy} ={70, 20, 60, 150, 90}.

Values of x; (standard deviation just before grazing) range 19-182. The values of the other parameters
were determined using the other models.
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Fig. 8. Estimation for coefficients of variance (CV) of total biomass (gDM m™) following regrowth
during a non-grazing period by simulations using the neural network shown in Fig. 4b. A dotted line
indicates y = x.

(a) A result when 30 gDM per m? of aboveground biomass increases in a well managed pasture. That is,
the parameter values are: {y,, y,, Yy Vo Yot ={70, 5, 15, 90, 30} (see Fig. 4 for the definition).

(b) A result when 60 gDM per m* of aboveground biomass increases in a well managed pasture. That is,
the parameter values are: {y,, y,, V33 Vs yot ={70, 5, 15, 90, 60}.

(c) A result when 30 gDM per m” of aboveground biomass increases in a dsgraded pasture invaded by
weeds. That is, the parameter values are: {y;, ¥,, V3, Vs, ¥o} ={70, 5, 45, 120, 30}.

(d) A result when 60 gDM per m” of aboveground biomass increases in a degraded pasture invaded by
weeds. That is, the parameter values are: {y1, y2, y3, Vs, yo} ={70, 5, 45, 120, 60}.

Values of y; (standard deviation when a non-grazing period starts) range 12-48. The values of the other
parameters were determined using the other models.
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