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Abstract: Soil acidification is a formidable environmental issue which acts as a driver of change to alter forest tree species
community composition over time. Forests characterized by the dominant tree species, Pinus massoniana, have shown
extreme sensitivity to the increased soil acidity and are undergoing transformational shifts in community composition as a

response. Planting treatments are a strategy often used to mitigate the harmful effects of increasing soil acidity, though little

EETE b R G0 25 TERITBE BT 3L AR BT L 55 2% & 355 42 ( CAFYBB2018SZ004) ; [ 5 [ AABL4 4 T 30 H (31971630) ; T P K 2p 3k 4
T H (20XLB005) ; KT 8 H 22 5t &R E 4 AR BT 0 H (KIQN202000502)

Y5 B #A:2021-05- 165 &1iT B #3:2021-07-01

# JIAMEH Corresponding author.E-mail ; chenzhan0508@ caf.ac.cn

http ://www.ecologica.cn



13 1] ERRE A RN DX L) R PA ARG Xob SRR AR B AT SR ARG R 1 ) S 5185

is known about how different treatments may affect soil physicochemical properties in P. massoniana forests. In this study,
we characterized soil nutrient levels, stable soil aggregates, and soil acidification status of five different forest types
(including pure stands of P. massoniana, Cinnamomum camphora, Schima superba and mixed stands of C. camphora-
P. massoniana, S. superba-P. massoniana) to show how shifts in community composition may affect soil quality and help to
inform management in areas impacted by acid rain. We collected and analyzed soil samples from O, A, and B horizons at 10
points within 20 m X 20 m plots replicated 3-4 times within each forest type. For O horizon soils, organic carbon and total
nitrogen were lower in all forest types ( P<0.05) compared to those measured in stands of pure P. massoniana, with the
exception of mixed stands of S. superba-P. massoniana. Total phosphorus and total potassium levels were greater in
C. camphora and mixed C. camphora-P. massoniana stands as compared to pure P. massoniana for all horizons, while pure
S. superba and mixed S. superba-P. massoniana stands showed significantly lower amounts ( P<0.05). Our findings suggest
that planting C. camphora may improve soil acidification status, while planting S. superba is unlikely to have a significant
effect (P>0.05). Stable soil macro aggregates were greater in B horizon soils of pure S. superba and mixed S. superba-
P. massoniana stands, while micro aggregate abundances were greater in pure C. camphora and mixed C. camphora-
P. massoniana stands (P<0.05) compared to pure stands of P. massoniana. Soil aggregate stability showed no significant
differences in O horizon soils across all forest types or A and B horizon soils from pure S. superba stands, though stability
was greater in A and B horizon soils from mixed P. massoniana stands and pure siands of C. camphora ( P<0.05) as
compared to pure P. massoniana stands. In conclusion, different tree planting treatments demonstrated ability to alter soil
acidification status within a P. massoniana plantation, though the effects of different treatments varied. Further study is

needed to determine the most effective management strategies for restoring acid-polluted forest sites.
Key Words: soil acidification; soil aggregate; soil nutrient; forest types; forest management; acid deposition
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Table 1 Basic information of sample plots

A Gl TR Pl 2R - i i
Forest types (B/hm®)  density  heigh/m  DBH/em s WM Gent/(°)  position aspect
AR Pi 725 0.75 14.80 20.18 Ly 543 8 LR Mt
800 0.80 13.88 20.10 1Ly Hb B3 542 5 il R
650 0.75 15.93 20.68 11 b # 3 537 5 Ll 3
750 0.75 17.24 21.31 Ly 532 3 ik Kbk
TR Ci 1050 0.82 16.68 23.08 Ly 515 8 LI Y
525 0.70 17.55 28.66 Ly 516 10 Ll b
800 0.80 14.89 24.08 Ly 3 535 5 i ZREabk
600 0.75 16.79 29.95 et 527 3 i sk
Afir bk Se 1875 0.90 11.52 17.58 Ly 526 7 g TRmiH
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Pi_Sc 1125 0.90 12.85 19.75 Ly 526 7 i s
750 0.80 13.30 21.00 IIF:pee 530 5 g Frask

Pi. WML Pinus massoniana forest; Ci: TR 4K Cinnamomum camphora forest; Sc At i bk Schima superba forest; Pi_Ci; R ERIRAZ A Pinus

massoniana and Cinnamomum camphora mixed foresl;Pi_Sc;Eﬁ JBIAXASTIRASHR Pinus massoniana and Schima superba mixed forest
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Fig.3 Variation of soil exchangeable cations in various soil layers of different forest types
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Fig.4 Variation of soil aggregates and its organic carbon content in various soil layers of different forest types
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Fig.5 Variation of soil geometric mean diameter (GMD) and mean weight diameter (MWD ) in various soil layers of different forest types
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