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Figure 2. Changes of feeding frequency (%) of plant species at 4 days, 20 days and 73
days after beginning of grazing to sown pasture.
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Figure 3. Seasonal changes of aboveground standing crop (g DM/ i) of Carex albata in sown pasture.

<—>> shows a grazing period. Bar shows standard error.




Table 4. Seasonal changes of crude protein (%), acid detergent fiber (%) and acid detergent
lignin (%) contents of plant species in sown pasture for grazing.

Date in 1996
12-Jul.  12-Aug. 11-Sep. 14-Oct. Annual mean

Crude protein (%)

Carex albata 14.6 13.6 9.0 16.2 13.4
Agrostis alba 17.1 18.7 17.0 - 17.6
Anthoxanthum odoratum 11.7 17.4 17.8 20.4 16.8
Dactylis glomerata 17.3 14.5 14.8 20.1 16.7
Lolium perenne 17.0 - 17.2 158.7 16.6
Poa pratensis 13.8 20.0 20.2 19.7 18.4

Acid detergent fiber (%)

Carex albata 38.9 42.6 36.8 38.8 39.3
Agrostis alba 33.2 35.5 32.9 - 33.9
Anthoxanthum odoratum 37.6 36.4 32.9 28.9 34.0
Dactylis glomerata 31.4 38.3 37.3 29.2 34.1
Lolium perenne 33.0 30.9 32.5 32.1
Poa pratensis 35.5 35.9 33.0 32.4 34.2

Acid detergent lignin (%)

Carex albata 5.3 9.3 7.0 8.4 7.5
Agrostis alba ‘ 7.1 7.8 6.1 - 7.0
Anthoxanthum odoratum 5.5 6.8 5.8 5.1 5.8
Dactylis glomerata 5.3 8.6 8.0 4.7 6.7
Lolium perenne : 5.7 - 4.7 4.7 5.0
Poa pratensis 8.7 8.6 6.4 5.4 - 7.3

— shows no data.



Table 5. The number of seeds per a spike of Carex albata set by closed-pollination
and open-polllination.

Mean (no. seeds / a spike) Standard error
Closed-pollination 82.3 4.3
Open-pollination 89.9 9.7

Values are means and s.e. of 7 replicates. In closed-pollination, we covered a
spike by a paper bag before flowering of Carex albata and retrieved the spike after
2 months. ANOVA was performed. But the difference between treatments was

not significant (p=0.49).

Table 6. The plant coverage (%), spike density (/ n), number of seeds (/a spike) and seed
production (/1) of Carex albata in C. albata dominant site.

Mean of coverage (%) Spike density (/ m*) No. seeds (/a spike) Seed production ( / m?)

786 1024 £99 106 £5 108237 10509

Values are means £ s.e. of three replicates.

Table 7. Seasonal changes of the number of seeds in dung (/ kg FW dung) excreted by cattle
grazed in sown pasture.

Date in 1999

19-May 24-Jun. 27-Jul. 29-Aug.
Viable seed
Carex albata 1 1308 580 28
Anthoxanthum odoratum 6 155 5
Carex phacota 28
Rumex acetosella 23 54 4
Rumex obtusifolius 7
Trifolium repens 5
Zoysia japonica 1 2 181 17
Not identified species 1 7 3 2
Total 3 1346 1006 63
No viable seed
Carex albata 1 5941

Rokkaku and Katsura-shimizu paddock were used for grazing.



Table 8. Changes of the number of seeds in dung (/kg FW Dung) excreted by cattle moved to

pasture B from pasture A.

The number of days after moving

1 day 3 day 6 day Significance
Carex albata ‘ 1293 +£488a 159+t55b 23+11b F=6.56, p<0.05
Anthoxanthum odratum 123 +31a 58 +14ab 35+12b F=4.79, p<0.05
Carex phacota 1914 4+2 5+2 F=1.07, NS
Rumex acetosella 3+3 0+0 0+0 F=1.00, NS
Zoysia japonica 20t8 23+7 16 +8 F=0.30, NS
Carex sp. (not identified) 1+1 8186 43 +21 F=3.16, NS
Others 11+3 g+5 9+3 F=0.07, NS

Values are means * s.e. of four replicates. Values sharing the same letter do not differ
significantly (p <0.05) within same rows according to Fisher's PLSD test performed after

ANOVA.

Table 9. Effects of various treatments to seeds on germination percentages of Carex

albata under constant temperature (25 °C) in light .

Treatment Germination percentages  Standard error
Control 2.7° 0.3
Scarification by sandpaper 262 0.3
Wet heat at 50 °C for 10 minutes 4.7° 0.4
Dry heat at 50 °C for 1 week 8.3% 0.9
Gibberellin 100 ppm 5.5 0.5
Gibberellin 1000 ppm 6.6 0.6
Chilling for 18 days 2.2° 0.5
Chilling for 1 month 5.3 1.1
Chilling for 6 months 24.7° 14.3

Means not sharing a common superscript differ significantly (p <0.01).
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Figure 4. The relationship between coverage and germinable soil seed density of Carex albata

I's=0.627. p<0.01.n=29.

Table 13. The number of seedlings germinating in untreated, litter cover and artificial bare

ground plots.

Untreated Litter cover  Artificial bare

Significance

plot (/ o) plot (/ m¥)  ground plot (/ )

b

Carex albata 0+0° 0+0° 350 +159 F=33.7, p<0.05
Agrostis alba 8+8%  142+74°  233+68°  F=45.4,p<0.05
Anthoxanthum odoratum 392 +93%  1042+436° 1033 +648°  F=27.0, p<0.05
Compositae spp. 0=+0 8+8 17 217 F=1.0, NS

Poa spp. 17 +17 8+8 100+76 F=0.6, NS

Rumex acetosella 0+0 8+8 0+0 F=1.0, NS

Rumex obtusifolius 0+0°% 17-_”7a 350 i123b F=249.3, p<0.05
Viola spp. 8-+8 75+29 267 +229 F=6.5, NS

Values are means = s.e. of three replicates. ANOVA was performed on the root transformed

data, (x+0.5) 1/2,

ab Values in the same row with different superscripts are different (p <0.05) as determined

by Fisher's PLSD test performed after ANOVA.
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