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Influence of Thinning Intensity on Soil Nutrient Release in Two
Near-nature Plantations in South China

YAN Chaodong', ZHANG Dongxu?, SU Chunlan!, QIN Xiaolin?, PAN Lichan!, LIU Wei?,
LIAN Juyu?*, CAO Honglin?

(1. Dongguan Institute of Forestry Science, Forest Ecosystem Research Station in City Cluster of the Pearl River Estuary, Dongguan 523106, Guangdong,

China; 2. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: To assess the impact of thinning intensity on soil nutrient release characteristics, the Daling Mountain
Forest Farm in Dongguan City, Guangdong Province was selected as the study area. Soil carbon (C), nitrogen (N),
and phosphorus (P) contents, as well as the extracellular enzyme activities related to N and P nutrient acquisition,
were measured in 13- to 17-year-old Acacia mangium and Eucalyptus urophylla plantations that had undergone
near-natural transformation (thinning + planting native tree species) under three thinning intensities (no thinning,
30% thinning, and 60%—70% thinning). The results showed that compared with the unthinned plots, the available
N and P contents in the thinned plots of 4. mangium increased by an average of 28% and 71%, respectively, and
those in the thinned plots of E. urophylla increased by an average of 21% and 33%, respectively. The activities of
soil C, N, and P acquisition enzymes in both thinned plots decreased to varying degrees. By comparing the

stoichiometric ratios and vector characteristics of ecological enzymes under the two thinning intensities, it was
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indicated that thinning could effectively alleviate the C limitation required for nutrient transformation, but

excessive thinning might further lead to soil N limitation. It was suggested that moderate thinning (30%) could

balance the release of N and P nutrients in the soil and the improvement of vegetation diversity in both plantations,

and should be the optimal choice for thinning intensity in the near-natural transformation of these two forest types.

Key words: Soil nutrient; Thinning intensity; Near-nature transformation; Ecoenzymatic stoichiometry; Plantation
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Table 1 Restoration models of Acacia mangium and Eucalyptus urophylla plantation

BUERL BUELEAY PhRoF R (AR /% AMEE (ind./hm?)
Restoration model Restoration year Plantation type Thinning intensity Replanting density
Tl 2004 Iy 541 8 Acacia mangium 0 900
T2 2004 5 AR A, mangium 30 1215
T3 2004 5 5 H R 4. mangium 60 1530
Tl 2008 JEM A% Eucalyptus urophylla 0 600
T2 2008 JEM ¥4 E. urophylla 30 1005
T3 2008 JEM ¥4 E. urophylla 70 1410

T1: AR T2: % 30%; T3: @K 60%~70%. T[F

T1: No thinning; T2: 30% thinning; T3: 60%—70% thinning. The same below
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Table 2 Effects of plantation types and restoration models on soil pH, contents of organic carbon, total nitrogen, and total phosphorus, and C/N

A

SNt : TOC TN TP
Pl type Restoration pH (ghkg) (eke) (eke) N
5 5 HIUE Acacia mangium Tl 3.92+0.24Ba 51.49£10.5Aa 2.80+£0.66Aa 0.29£0.04Bb 19.40+7.39Aa
B 5HIUE A mangium T2 3.85+0.29Ba 45.98+6.50Aa 3.14£0.16Aa 0.37+0.06Ba 14.59+1.65Ab
I 5HIUE A mangium T3 3.98+0.28Ba 27.69+7.16Ab 2.09+£0.38Ab 0.25+0.06Bb 13.57+£3.70Ab
JEM 4% Eucalyptus urophylla T1 4.28+0.14Aa 21.93+£5.33Ba 1.46+0.23Ba 0.33+0.01Ab 15.0742.96Aa
EM4% E. urophylla T2 4.26+0.19Aa 20.79+3.74Ba 1.51+0.28Ba 0.39£0.06Aa 13.82+1.31Aa
EM4% E. urophylla T3 4.30+0.14Aa 23.93+7.46Ba 1.57+0.27Ba 0.35+0.02Aab 15.13+3.13Aa

n=6; TOC: A WLHK; TN: G % TP: S [F 55 5 A R /ING BRI AT 508 J5 AN R K S B8 R 22 7 W35 (P<0.05). T

n=6; TOC: Total organic carbon; TN: Total nitrogen; TP: Total phosphorus. Data followed different small letters within column and different capital letters at

the same line indicate significant differences at 0.05 level. The same below
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(P<0.05)f1 10.9% (P>0.05), S & &4 It e 1
71.7% (P<0.05)F1 20.5% (P>0.05), iX SFHE M N 5
TN 1) A5 R TR AR AR 23 1) 6.43% 93 3 Tt £ 7.36%
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Fig. 1 Effects of plantation types and restoration models on soil available nutrient. AN: Available nitrogen; AP: Available phosphorus; TN: Total nitrogen; TP:

Total phosphorus. **: P<0.01. The same below
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Fig. 2 Differences in soil extracellular enzyme activities under different plantation types and restoration models. BG: f-1,4-glucosidase; NAG: f-1,4-N-

FERMEKNE, AP: Btk

acetylglucosaminidase; LAP: Leucine aminopeptidase; AP: Acid phosphatase; ns: No significant difference.
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Fig. 3 Effects of plantation types and thinning intensities on ecoenzymatic stoichiometric ratios and vector characteristics. Ec.n: carbon- to nitrogen-acquiring
enzyme; Exp: Stoichiometric ratios of nitrogen- to phosphorus-acquiring enzymes; C/(C+N): Relative investment of carbon-acquiring enzymes in microbial
acquisition of carbon versus nitrogen resources; C/(C+P): Relative investment of carbon-acquiring enzymes in microbial acquisition of carbon versus

phosphorus resources.
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