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Comparison of biomass dynamic and nutrient cycling between Pinus massomiana

plantation and Pinus elliottii plantation
TIAN Da-Lun, XIANG Wen-Hua, YAN Wen-De (Research Section of Ecology, Central South Forestry University,

Changsha 410006, China). Acta Ecologica Sinica,2004,24(10):2207~2210.

Abstract: This paper investigated the biomass dynamics, and the accumulation, distribution and cycling of nutrients in Pinus
massomiana and Pinus elliottii plantations. Pinus massomiana is a native species while Pinus elliottii is introduced to the region.
The results showed that the growth of P. massomiana plantation was slower than that of P. elliottii during the juvenile stage.
However, the trend was reversed in the later stage of the stand development, i.e., P. massomiana grew faster than did P.
elliottii. The biological maturity of P. massomiana for biomass production was determined to be 36 years, with a total biomass
of 434 t/hm” at that age. The biological maturity of P. elliottii for biomass production was 26 years with a total biomass of
338t/hm’. The total nutrient accumulation and the nutrient content in different organs were significantly higher in P. elliottii
than in P. massomiana, e.g. » the total nutrient accumulation and the nutrient content in the bole were twice and five times as
high in P. elliottii as in P. massomiana, respectively. Consequently, the harvesting of P. elliotti » whether it is the whole tree
or just the tree trunk, will remove more nutrients from the site and thus have more negative impact on the site productivity
than the harvesting of P. massomian. Furthermore, the rate of nutrient cycling was lower and thus the period of nutrient cycle
was longer in the P. elliotti plantation than in P. massomian. Consequently, P. elliotti was less able to maintain the site
productivity than was P. massomian. Therefore, more efforts should be made to maintain the site productivity in managing P.
elliotti plantations. Otherwise the site quality will deteriorate.
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Table 1 The stand feature of Pinus massomiana and Pinus elliottii plantation
Density
Tree species Age (a) (tree/hm?) Average DBH (cm)  Average height (m) Stand volume (m®/hm?)
P. massomiana 14 3200 12. 4 10 199. 5
P. elliottii 16 3200 14.7 12.7 312.5
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Fig. 1 Comparison of stands’ biomass dynamic between Pinus

massomiana plantation and Pinus elliottii plantation (MI and CI

represent mean increment and current increment of production,

respectively)
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Fig. 2 Comparison of nutrient storage and distribution between

Pinus massomiana plantation and Pinus elliottii plantation
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Table 2 Parameters of nutrient cycling of Pinus massomiana and Pinus elliottii plantation

Nutrient elememts

Tree species Parameters of nutrient cycling N P K Ca Mg Total
Storage (kg/hm?) 365. 71 23.63 143. 74 115. 88 94.42 743.38
Absorption (kg/(hm? « a)) 108. 26 4. 69 23.87 35.33 17.50 189. 65
Retention (kg/(hm? « a)) 26.12 1.69 10. 27 8.28 6.74 53.10
Return (kg/(hm? + a)) 82.14 3. 00 13. 60 27.05 10. 76 136. 55
P massomiana Utilization coefficient 0. 30 0. 22 0.17 0. 30 0.19 0.25
Cycling coefficient 0.75 0. 64 0. 57 0. 77 0.61 0.72
Recycling period (a) 4. 45 7.88 10. 57 4.28 8.77 5.44
Storage (kg/hm?) 560. 20 27.09 274.03 640. 06 53.73 1555. 11
Absorption (kg/(hm? « a)) 74.60 4.08 31.23 86. 92 9.45 206. 28
Retention (kg/(hm? + a)) 49. 06 2.37 23.98 48. 01 4.70 128.12
Return (kg/(hm? « a)) 25.54 1.71 7.25 38.91 4.75 78.16
[ ellionit Utilization coefficient 0.13 0.15 0.11 0. 14 0.18 0.13
Cycling coefficient 0. 34 0.42 0.23 0. 45 0. 50 0. 38
Recycling period (a) 21.9 15.8 37.8 16. 4 11.3 19. 90
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