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Fig. 1. The map of the grazing pasture in 1986.

Two areas of different types of vegetation in
the pasture were found, one a temperate
grasses-dominant area (TG area), the other a
Japanese lawngrass (Zoysia japonica)-dominant
area (JL area).
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Fig. 2. Seasonal change in the amount of aboveground standing crop in the grazing pasture.
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Fig. 3. Seasonal changes in the composition of Japanese lawngrass in the amount of the abovegrdund standing

crop in the grazing pasture from 1983 to 1986.
Numbers in the figure show year:
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Fig. 4. Seasonal changes in the aboveground standing crop in the TG area and the JL area.
@ —@ : the total of the temperate grasses, white clover and Japanese lawngrass,
A—A : Japanese lawngrass.

For the TG area and the JL area, see Fig. 1.
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Seasonal changes in the underground plant parts in the TG area and the JL area from 1983 to 1987.

O—CQ : the total of the temperate grasses, white clover and Japanese lawngrass in the TG area,
A--—-A : the total of the temperate grasses, white clover and Japanese lawngrass in the JL area.
For the TG area and the JL area, see Fig. 1.
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Table 1. Seasonal changes in energy content (kJ/g) in dry matter of plant parts.
Plant parts Mar.17 Apr.26 May24 June2l Julyl19 Aug.16 Sept.13 Oct.11 Mean
Live parts in aboveground
Temperate grasses 18.43 19.09 18.74 18.27 18.64 18.21 18.44 19.11 18.61
Japanese lawngrass 18.53 19.00 18.77 18.45 18.72 18.50 18.60 18.99 18.70
Dead parts in aboveground  18.42 18.38 18.63 18.42 18.67 18.17 19.00 18.51 18.53
Underground parts 18.76  18.05 19.09 18.33 18.38 18.97 19.05 18.92 18.69
Table 2. Energy budgets in the grazing pasture (kJ/m?%yr)
Item March 17, 1983-March 7, 1985 March 8, 1985-March 16, 1987
TG area JL area Mean TG area JL area Mean
Net primary production (E1) 26616 16891 20353 19228 23138 21746
(0.66%) 2 (0.42%)° 0.51%)2 (0.46%)* (0.56%)* 0.52%)*
(0.98%)°® 0.62%)° 0.75%)° 0.72%)° 0.86%)° 0.82%)°
Energy fed by cattle (E2) 8507 5958 6865 5668 7901 7106
(32.0%)°¢ (35.3%)° (33.7%)° (29.5%)° (34.2%)° (32.6%)°
Energy of decomposed (E3) 17129 12281 14006 14872 9669 11521
plant parts (64.4%)¢ (12.7%)¢ (68.8%)14 (77.3%)¢ (41.8%)¢ (52.9%)¢
Energy stored in plant (E4) 980 —1348 —518 —1312 5568 3119
3.7%)¢ (24.1%)¢ (14.3%)¢
Global solar (Yearly) (E0) :March 17, 1983-March 7, 1985; 4006500 kJ/m?/yr
radiation : March 8, 1985-March 16,1987; 4151260 kJ/m%/yr
(Apr. to Oct.) (E0a.) :March17, 1983-March 7, 1985; 2721450 kJ/m?2/7 months

: March 8, 1985-March 16,1987; 2667350 kJ/m2/7 months

2: E1x100/E0, °: E1x100/E0,, °:E2x100/El, °: E3x100/El, E4=El1—(E2+E3),: E4x100/E1.

For the TG area and the JL area, see Fig. 1.
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Effects of Changes in Vegetation Composition from Temperate
Grasses-dominant to Japanese Lawngrass (Zoysta japonica)-
dominant on the Energy Flow in Grazing Pasture

II. Energy conversion efficiency

Nobuaki Kovama, Masae Suryomr?, and Mikinori TSUIKI

Department of Ecology, National Grassland Research Institute
Nishinasuno, Tochigi 329-27, Japan
Present address : P National Institute of Agro-Environmental
Sciences, Kannondai, Tsukuba 305, Japan

Summary

The yearly changes in energy conversion efficiency of solar radiation in the period of
transition from a vegetation dominated by temperate grasses to a vegetation dominated by
Japanese lawngrass were investigated in a pasture. The pasture was divided into two areas
with different vegetation types : an area dominated by temperate grasses (TG area) and an
area dominated by Japanese lawngrass (JL area).

1) The amount of standing crop in the pasture which was largest in May and/or June in
1983 and 1984, became largest in September in 1986.

2) Yearly energy conversion efficiency from solar radiation (EO) to net primary
production (El) in the TG area decreased from 0.66% to 0.46% over a period of four years,
while in the JL area it increased from 0.42% to 0.56% over the four year period.

3) Yearly energy conversion efficiency from El to the grazed amount (E2) ranged from
29.5% to 32.0% in the TG area, and from 34.2% to 35.3% in the JL area over the four year
period.

4) Yearly energy conversion efficiency from El to the amount of energy of decomposed
dead plant parts in the above- and underground plant parts (E3) in the TG area increased
from 64.4% to 77.3% over the four year period whereas in the JL area it decreased from 72.7
% to 41.8% over the four year period.

5) The amount of energy accumulated in temperate grasses decreased in the TG area year
by year over the four year period. In contrast the amount of energy accumulated in Japanese
lawngrass increased in the JL area over the four year period.

Key words : Energy flow, Japanese lawngrass, Temperate grasses, Vegetation change.

(J. Japan. Grassl. Sci., 35, 30-39, 1989)



