<E3)
Eiiel 8iE H £ER nlXe L=s] BE

3 i #
FINHEERSE

The Effects of Burning on Composition and Produectivity of Grasslands
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(Chunchon Teacher’s College)
(1971. 9. 18 &)

ABSTRACT

The effects of irregular burning of vegetation by man were studied in relation to composition
and productivity in a nonm-agriculiural montane grassland in the Chongsun area, Kangwon-
Do, Korea.

The floristic composition in all study area includes 38 species. Three of the stations are
dominated by Arundinella hirta and one is dominated by Miscanthus sinensis.

The standing crop of the first station, which was fired in early spring, 1970, was 358.7
g/m® to 497.5g/m®; that of the second station, fired in late 1969 was 351. 5g/m?; the third
station, fired sometime in 1968, had a standing crop of 514.5g/m? to 897. lg/m?; the fourth
station, having had no recent fires, had a standing crop of 370.0g/m?® to 448.0g/m?>.

The daily productivity shows a maximum of 6.03g/m?® in the first station, and a minimum
of 0.852/m?® in the fourth station. The productivity of grassland in the study area is at a
maximum during July and August because of much precipitation, and decreases rapidly in
the months to follow.

The productive structure of the first and fourth stations Is shown in Fig., 2 and 3. At
the first station the maximum height attained by the plants was 180cm. In the height range
of 50cm to 100cm there was a maximum of assimilative organs (5.6g/0.25m?x 10cm), while
in the height range below 50cm there was a maximum of non-assimilative organs (13.0g/
0.25m2x10cm)., At the fourth station, which has not been fired recently, the maximum
height reached by the plants was commonly below 100cm. The assimilative organs showed
a4 maximum abundance in the height range of 40cm to 50cm (4. 5g/0.25m?x 10cm). while the
non-assimilative organs showed their greatest abundance in the height range below 10cm
(6.0g/0.25m?x 10cm).

There was a direct relationship between daily productivity and organic matter, available
phosphorous, exchangeable calcium and potassium.

It appears that the nutrients provided by the ash creaied in the firing of the study can be
an important factor in the productivity of these grasslands.
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Table 1. Ovendry weights of living material of species in the grassland fired in eary Spring 1970 and the
growing seasonal distribution of production, both expressed in grams per square meter.

Specles Jun. 7 Jul. 28 Aug. 18 Sept. 9
Miscanthus sinensis ' 83.6 87.2 122.0 214.0
Arundinella hirta 75.2 83.4 98.1 127.2
Themeda japonica 29.6 35.4 50.0 56.3
Patrinia scabiosaefolia 11.3 19.6 25.6 24.8
Atractylodes lyraia 20.4 25.5 23.6 6.0
Potentilla Freyniana 10.4 12,5 12.0 14.3
Sanguisorba recetispica 11.9 15.6 18.1 15.7
Ligularia stenocephala 30.8 20.4 24.4 12.2
Adenophora Triphylla 16.8 25.6 23.2 —
Aster scaber 24.7 34.8 32.8 4.8
Solidago virgaurea 17.6 18.8 16.0 —
All other species 26.4 20,8 36.2 20. 2
Total live standing crop 358.7 409, 6 482.0 497.5
Net productivity by intervals 64.3 82.2 129.7
Days between samples 49 23 23
Average daily productivity by intervals 1.31 3.58 6.03

Table 2. Ovendry weights of living material of species in the grassland, fired 1969 and the growing sca-
sonal distribution of production, both expressed in grams per square meter.

Species Jun. 7 Jul. 26 Aug. 18 | Sepr. 9
Miscanthus sinensis 64.2 80.3 98.7 116.5
Arundinella hirta 75.6 88.4 98.2 112.8
Themeda japonica 29,2 31.6 48.0 54.2
Festuca ovina 9.8 10.2 11.7 12.9
Patrinia scabiosaefolia 24.4 29,7 26.5 18.9
Cichorium Endivia 11.2 14.6 15.9 11.5
Artemisia Siebersiana 4.7 5.9 7.2 8.1
Ligularia stenocephala 26.0 18.0 12.7 8.8
Adenophora Triphylla 11.3 15.2 13.6 4.0
Potentilla Freyniana 9.5 8.7 8.0 2.4
Aster scaber 37.1 19.0 14.4 —
Atractylodes Iyrata 18.4 12.8 8.6 —
Solidago virgaurea 14.4 10.8 12.6 —
All other species 15.7 27.4 30.1 32.2
Total live standing crop 351.5 343.2 406.2 382.3
Net productivity by intervals 55.2 53.2 42.8
Days between samples 49 23 23
Average daily productivity by intervals 1.13 2.31 1.86
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Table 3. Ovendry weights of living material of species in the grassland, fired 1968 and the growing
seasonal distribution of production, both expressed in grams per square meter.

— | Jun 7 Jul. 26 Aug. 18 | Sept. 9
Miscanthus sinensis 82.0 94.2 110.4 142.6
Arundinella hirta 78.9 86.4 97.7 124.2
Themeda japonica 29.2 34.7 51.8 71.2
Ligularia stenocephala 22.6 26.8 17.1 12.0
Festuca ovina 12.4 20.7 12.4 10.6
Patrinia scabiosaefolia 22.7 17.3 16.4 9,3
Sanguisorba officinalis 10.2 9.7 7.2 6.7
Adenophora Triphylla 12.3 14.2 11.3 5.6
Aster scaber 6.4 17.2 16.8 5.3
Azractyvlodes lyrata 15.86 18.0 8.8 4,3
Ceniranthera cochinchinensis 4.2 4.7 3.4 1.9
All other species 18.0 13.2 12.0 _
Total live standing crop 314.5 397.1 364.3 393.7
Net productivity by intervals 53.3 44,6 64.3
Days between samples 49 23 23
Average daily productivity by intervals 1.08 1.94 2.80

Table 4. Ovendry weights of living material of species in the non-recently fired grassland and the growing
seasonal distribution of production, both expressed in grams per square meter.

Species Jun, 7 Jul. 26 | Aug. 18 Sept, 9
Miscanthus sinensis 79.8 87.6 S0.5 124.9
Arundinella hirta 74.8 82,4 90.4 98,2
Themeda japonica 63.4 76.3 79.5 81.2
Solidago virgaurea 12.8 10.0 13.2 17. 4
Ligularia stenocephala 19.1 3.6 18.3 16.8
Patrinia scabiosaefolia 20, 4 17,6 12.4 16.6
Cicohrium Endivia 9.6 12.4 14.7 16.0
Adenophora Triphylla 14,8 18.0 14.8 15.2
Artemisia Siebersiana 8.0 8.4 9.7 10.5
Atractylodes lyrata 10.6 14.7 12.8 10.1
Aster scaber 21.4 16. 8 12.0 9,2
Fesiuca ovina 12.4 7.6 6.3 5.8
Sanguisorba officinals 5.2 3.8 3.2 2.1
Centranthera cochinchinensis 2.9 1.7 1.2 0.8
Artemisia Keiskeana 5.2 3.6 2.3 —
All other species 9.8 12.7 15.2 18.7
Total live standing crop 370.0 383.2 396.5 448 0
Net productivity by intervals 41,9 28.1 63.3
Days between samples 49 23 23
Average daily productivity by intervals 0.85 1.22 2.75
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Fig. 1. A stand of miscanthus sinensis, which was
fired in early spring, 1970.
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Fig. 2. Productive structure of Miscanthus sinensts Fig. 3. Productive structure of Miscanthus sinensis |
of grassland, which was fired in early in the non-fired grassland, recently.
spring 1970.
Table 5. Soil properties of the studied,
Stations Station [ Station [T Station I Station [V
S0 operties depth | 0 cm | 10cm | 200m |0 em | 20¢m | 20cm [0 em | 10em | 206m |0 em | 10em | 20em
Soil pH 6.7, 6.6| 57| 6.3| 59| 57| 61| 51| 55| 57| 55| 5.5-
Organic matter (%) 11.80 2.43 0.62 4. 34 0. 570 0.26 4.27 1.82 0.53 42.4 1.60/ 0.78
Phosphorus (p.p.m) 77.94 14.67) 14.67 59.67 14,67 14.67) 34.69) 11.51] 0.82 31.32 6.41| 5.50
Potassium (m.e.g/100g) 210.006| 85,00/ 55.00/186. 00; 75.C0 45.00|162. 00 65.00; 40.00102.00| 60.00| 35.00
Calcium (m.e.g/100g) 15.02) 2.28| 1.75 11.25 3.94! 2.84) 8.€5 2.03 1.€0 4.84 1.59 1.59
Magnesivm (m.e.g/100g) 8.75 1.25 1.17’ 3,49 38.50| 3.38 2.21| L.09 o. 78: 1.92 1.17 0.75
Ferrum (%) 0.94 0.94) 1.03 1.19) 1.19 1.16 1.07] 0.91 1,111 0.96] 0.94 1.02
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