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Changes of Biomass, Net Primary Productivity and P/B Ratio during
Abandoned Field Succession after Shifting Cultivation in Korea

Lee, Kyu Song
Department of Biology, Kangnung National University Gangneung, 210-702, Korea

ABSTRACT: Changes of the biomass, net primary productivity and P/B ratio during abandoned field succe-
ssion after shifting cultivation were investigated in Pyoungchang, Gangwon-Do, Korea. Aboveground standing
biomass of herb species showed the maximum value (3.8 ton/ha) in the 5 year old-field, and decreased
thereafter. Litter dry weight was depicted as a parabola form showing the gradual increment during the first
50 years and slight decrease thereafter. Basal area tended to increase logarithmically during abandoned field
succession. Tree density showed the gradual increment during the first 15 years and decreased thereafter by
the self-thinning process. In the later successional stage (80 years old-field), the shoot density distribution of
the tree species by DBH class showed the reverse J shaped curve and Quercus mongolica dominated. Total
standing biomass increased slowly in the earlier successional stages and later successional stages, and
increased rapidly during the mid-successional stages (10~50 years old-field). Total standing biomass in the
5, 10, 20, 50 and 80 years old-fields were estimated 5, 14, 75, 251 and 373 ton/ha, respectively. Annual net
primary productivity were depicted as a parabola form showing the gradual increment during the first 35 years
and declined thereafter. The increment rates of the annual net primary productivity in the earlier successional
stages showed the higher value than mid-successional stages. The annual net primary productivities in the 5,
10, 20, 35, 50 and 80 years old-field were estimated 8.6, 9.3, 12.9, 15.1, 13.7 and 3.6 ton/halyr, respectively.
The estimated P/B ratio tended to decrease exponentially during abandoned field succession. The estimated
P/B ratio in the 5, 10, 20, 50 and 80 years old-field were 0.60, 0.39, 0.19, 0.06 and 0.01, respectively. These
results were fairly in accordance with the bioenergetics model during the forest succession projected by
Odum(1969).
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Table 1. Changes of aboveground standing biomass (ton/ha) of herb
species during abandoned field succession

Years since abandonment Annual Biennial Perennial  Total

0.5 1.385 0.004 0.001 1.389

1 0.734 1.617 0.310 2.661

2 0.233 L1111 0.132 1.474

3 0.009 1417 1.849 3.276

4 0.012 0.581 3.177 3.769

5 0.016 1.800 1.995 3.812

6 0.003 1.450 1.532 2.985
10 0.020 0.715 2.490 3.226
13 0.005 0.010 2.470 2.490
15 0.002 0.015 0.999 1.011
20 0.038 0.071 1.729 1.837
25 0.000 0.000 1.511 1511
50 0.004 0.000 0.270 0.273
80 0.002 0.000 0.219 0.221
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Fig. 1. Changes of biomass of litter layer during abandoned field
succession (Modified from Lee and Kim 1995a).
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Table 2. Shoot density distribution of the tree species by DBH class during abandoned field succession (No./ha)

Years since DBH class (No./ha)

abandonment 0.5~5 cm 5~10 em 10~20 cm 20~30 cm 30~40 cm 40~50 cm Total
6 480 480
10 1,680 400 2,080
13 7,520 800 160 8480
15 9,120 1,520 80 10,720
20 2,960 2,080 800 240 6,080
25 1,200 560 320 2,080
50 225 300 600 350 125 1,600
80 1,300 375 300 250 200 50 2,475
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Fig. 2. Changes of basal area (m*/ha) in the breast height (1.3m) and aboveground standing biomass (ton/ha) of woody plants during abandoned

field succession.
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Fig. 3. Changes of the underground standing biomass (ton/ha) of herb and woody species during abandoned field succession.
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Fig. 4. Changes of the total standing biomass (ton/ha) during aban-
doned field succession.
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Fig. 5. Changes of the estimated annual litter production (ton/ha/ha)
during abandoned field succession.
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Fig. 6. Changes of the estimated net primary productivity (ton/ha/ha)
during abandoned field succession.

Fig. 7. Changes of the estimated ratio of the P/B (net primary pro-
ductivity/total standing biomass) during abandoned field

succession.
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