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Suitable Density Management and Biomass Characters of Pinus tabulae formis Plantations

in the Ecotone between Bedrock Region and Loess Hill Area of West Shanxi Province
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Abstract: The vegetations and soils of the ecotone between bedrock region and loess hill area of west Shanxi
Province had obvious transitional and unique characteristics. Plantations of Pinus tabulae formis occurring
in the ecotone were studied from the aspects of rational management density,biomass,and carbon density.
Then the management strategies of the plantations were proposed. Based on the data from the sampling
plots of the plantations,the relationship between the crown area and the diameter at breast height (DBH)
was analyzed,and the regression model with high fitting accuracy was set up as Y=0. 762 4exp(0. 166 4 *
X) (R=0.875 6). The table of theoretical density and suitable management density were established suit-
ing for different canopy densities. The stand ages of P. tabulae formis plantation were 16—37 a in the sur-
vey area. The tree layer biomass maintained in 39. 97 —110. 93 t « hm ?. The average annual productivity

ranged from 1. 04 to 3.09 t » hm . The tree layer carbon density ranged from 19.99 t « hm™ ? to 55. 47 t »
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hm *. The data above mentioned were slightly lower than those of other regions in China with relatively

humid climate. The planting density of P. tabulae formis plantations was too high in this area,after decades

of growth,many stands began to present obvious degradation characteristics. It was recommended that the

stand thinning should be done at least in the ages of 20 to 25-year. The thinning intensity could be based on

the stand growth status and stand density management table.

Key words: bedrock area; Loess Hill area; ecotone; Pinus tabulaeformis plantation; stand density; bio-

mass; carbon density
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Table 1  Growth status of P.tabuli formis plantation in marginal zone of loess hilly region
R OWBRE mE/C eme me o FE 0 TR RARE R
1 i T01 B % 15 30~40 37 2100 10. 25 8.52 0.28
2 i T > BH 9% 16 30~40 36 875 16. 39 11.15 0.46
3 A B 18 30~40 32 2 150 8. 40 6.70 0.26
4 S B 3 25 30~40 30 5 000 8.00 7.90 0.27
5 B 35 23 20~30 24 3775 7.91 7.40 0.33
6 i T B 9 17 10~20 19 6378 5.78 41.65 0.30
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Table 2 The theoretical crown area and stand density
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Table 3 The relationship between crown overlapped percentage and canopy density of P. tabuli formis plantation
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Table 4 The rational management density of P. tabuliformis plantations at different diameter grades (Bk + hm2)

79 I PA 1.0 0.9 0.8 0.7 0.6 0.5
5 TR 8 562 7 449 6 119 4 955 3939 3079
TR 7 878 6 854 5 630 4 559 3624 2 834

6 KR 7 250 6 307 5 181 4195 3335 2 607
TR 6 671 5 804 4767 3 860 3 069 2 399

7 R 6 138 5 340 4 387 3552 2 824 2 208
~FR 5 648 4914 4 037 3 268 2 598 2031

8 R 5197 4522 3714 3 007 2 391 1 869
TR 4782 4161 3418 2767 2 200 1720

9 ERR 4401 3828 3145 2 546 2024 1583
TR 4 049 3523 2 894 2 343 1 863 1456

10 R 3726 3242 2663 2156 1714 1340
TR 3429 2 983 2 450 1984 1577 1233

11 R 3155 2745 2 255 1 826 1451 1135
TR 2903 2526 2075 1 680 1335 1044
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TR 2 458 2138 1757 1422 1131 884

13 I R 2 262 1968 1616 1 309 1 040 813
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16 R 1373 1194 981 794 632 194
TR 1263 1099 903 731 581 454
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Table 5 The tree layer biomass and carbon density of P. tabulae formis stand at different ages

v o - sy BE Y AR AT Tr A2 Bk % B
T 1 R/ a -, ., o, , o,
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Fig. 1 The tree layer biomass and average annual productivity of

P. tabulae formis stand at different climate regions
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