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Effects of Different Logging Residue Treatments on Acid
Hydrolyzed Soil Organic Carbon Fractions and Soil
Microbial Communities in a Chinese Fir Plantation
LANG Caifang'”*» WU Chuanjing® » XU Enlan®, LIN Weisheng"?*, LIU Xiaofei"**, GUO Jianfen'**

(1.Fujian Provincial Key Laboratory for Plant Eco-physiology, Fuzhou 350117, China ;
2.Institute of Geography, Fujian Normal University s Fuzhou 350117, China ;
3.Fujian Sanming Forest Ecosystem National Observation and Research Station, Sanming ., Fujian 365002, China)
Abstract: [ Objective] Acid hydrolyzed soil organic carbon fractions are important in soil, and the changes of
their contents will affect soil microbial community composition. The study aimed to investigate the response
of acid hydrolyzed soil organic carbon fractions and soil microbial communities to different logging residue
treatments. [ Methods ] Three treatments, including residue removed (R), residue burnt (RB) and residue
retained (RR), were applied to a Chinese fir plantation in the Castanopsis kawakamii Nature Reserve in

Sanming, Fujian, and soils in different soil layers (0—10, 10—20 cm) were collected three years after
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planting young Chinese fir to study acid hydrolyzed soil organic carbon fractions (labile fraction [, [[ and
recalcitrant fraction) and microbial community. [ Results] 1) Different logging residue treatments had no
significant effect on acid hydrolyzed soil organic carbon fractions in the 0—10 cm soil layer. In the 10—20 cm
soil layer, the content of labile fraction I (LP I ) was significantly higher in the RR (7.2 g/kg) and R (6.8
g/kg) treatments than in the RB (4.7 g/kg) treatment, and the contents of labile fraction I (LPII, 1.06
g/kg) and recalcitrant fraction (RP, 3.59 g/kg) in the RB treatment were significantly lower than those in
the R treatment (1.32 and 7.79 g/kg, respectively). The contents of acid hydrolyzed soil organic carbon
fractions in the 0—10 cm soil layer of the RB treatment were all significantly higher than those in the 10—20
cm soil layer. 2) The microbial biomass carbon content of the RB treatment in the 0—10 cm soil layer (335.1
mg/g) was significantly lower than that of the RR (540 mg/g) and R (453.7 mg/g) treatments, but there
was no significant difference in soil microbial biomass nitrogen in each soil layer among different treatments.
Soil microbial biomass phosphorus content and total PLFAs in the two soil layers were significantly higher in
the RR treatment than in the RB treatment. In the 0-—10 cm soil layer, the F : B ratio was significantly
higher in the RB treatment than in the RR and R treatments, while GP : GN ratio was significantly higher in
the RR treatment than in the RB and R treatments. 3) There were positive correlations between acid
hydrolyzed soil organic carbon fractions and total microbial biomass and PLFAs content of each microbial
taxon. [ Conclusion ] Retention of logging residue treatments facilitated the maintenance of different soil
organic carbon fractions at high levels and had a positive effect on soil microbial biomass and soil microbial
community composition. This study is of great significance for taking reasonable management measures of
Chinese fir plantations and improving soil productivity.

Keywords: acid hydrolyzed soil organic carbon fractions; logging residue treatments; microbial community

composition; Chinese fir plantation
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Table 1 Basic soil physicochemical properties under different treatments of logging residues

Hiﬁ:’ b3 oH Sk, SAPRR AT A AL/ 2R/ R ILA/ et
W /em (g+ kg™ (mg* kg ) (g kg™ (mg * kg™ ) (mg* kg™ )
RR 4,1740.15a 29.1340.04b 18.92+4.91a 55.0840.60b 1.63£0.21a 2.7340.98a 165.83+5.96a
0~10 R 4.0740.04a 31.884+0.01ab  19.09£2.97a 77.73£8.55a 1.60£0.15a 3.2540.72a 139.72410.00b
RB 4,16+0.56a 34.9040.03a 17.15£2.52a 51.56£6.53b 1.21£0.35a 2.62+1.05a 155.44+15.96ab
RR 4.13£0.17a 31.8140.04a 14.31£3.86ab  55.63+0.86a 1.88+0.42a 2.16+2.69a 126.30+11.62a
10~20 R 4,0940.01a 27.5940.01a 15.9543.01a 47.4948.47b 0.6440.09b 0.1940.21a 155.51+24.70a
RB 4.1640.08a 27.7040.02a 9.4341.01b 20.50+3.38b 1.34£0.23a 1.37+1.05a 138.14+19.56a
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Table 2 Biomarkers of various microbial groups
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Fig.1 Contents of acid hydrolyzed soil organic carbon

fractions under different treatments of logging residues
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Table 3 Soil microbial PLFAs contents under different treatments of logging residues

A 0~10 em + 2 10~20 em + 2
RR R RB RR R RB

F2 AP/ (nmol + g71) 30.43+7.68Aa  17.38+£1.14Ba 17.01+3.48Ba  16.62+£3.59Ab  13.63+£3.05Aa  9.69+1.28Ab
B EER/ (nmol » g ') 28.08+5.98Aa  21.02+1.32Ba 18.17+3.53Ba 17.174+2.98Ab  16.194+3.75Aa  10.48+1.86Ab
W H/ (nmol + g7 1) 16.2343.09Aa  10.684:0.39Ba  10.24+1.48Ba 11.51£4.10Ab  8.68£1.51ABa  6.1841.17Ba
MEHRAH/(nmol « g 1) 3.16+0.16Aa 2.2840.25Ba 1.81£0.41Ba 1.81£0.69Ab  1.63%0.61Aa  0.8040.15Bb
HH/(nmol » g™ 12.4742.62Aa  8.26+0.71Ba 9.4341.87Ba 7.9242.89Ab  5.72+1.16ABa  4.39+1.08Ba
R - E2RAM%E  1.08£0.06Aa 0.8340.01Ba 0.9440.03Ba 0.9640.05Aa 0.840,03Aa  0.94+0.16Aa
B A 0.2240.03Ba 0.214:0.01Ba 0.2740.01Aa 0.2340.04Aa  0.1940.01Aa  0.220.03Ab
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