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Effects of simulated nitrogen deposition on microbial biomass during litter
decomposition in a natural evergreen broad —leaved forest in the rainy area of

West China

WEI Shengzhao, ZHAO Qian, LIAO Minquan, ZHOU Shixing, HE Cong, WANG Lei, HUANG Congde *
College of Forestry, Sichuan Agricultural University, Chengdu 611130, China

Abstract: To understand the in-depth impacts of nitrogen deposition on the processes of litter decomposition, a field
litterbag experiment was conducted in a natural evergreen broad—leaved forest in the rainy area, West China, from March
2016 to 2017. Microbial biomass carbon ( MBC) , nitrogen ( MBN) , and phosphorus ( MBP) during litter decomposition
were investigated under four levels of simulated nitrogen deposition treatments , including control (CK, 0 g Nm™a™"), low
nitrogen (LN, 5 ¢ N m™> a™'), medium nitrogen (MN, 15 ¢ N m™> a™') and high nitrogen (HN, 30 g N m~>a™')
deposition. The results showed that LN and MN treatments significantly increased MBC and MBN during litter
decomposition, but a higher increase was observed under LN than under MN treatment. LN and MN treatments did not
significantly affect MBP during litter decomposition. However, HN treatment significantly reduced MBC, MBN, and MBP.
The microbial biomass C/N decreased gradually with an increase of N deposition levels, although the microbial biomass C/P

initially increased and then decreased. The results indicated that nitrogen deposition could play an important role in litter

decomposition processes by regulating microbial biomass.
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Table 1 Results of repeated-measures ANOVA for the effects of N treatment on microbial biomass during the decomposition of litters

Ab 3 Treatment MBC MBN MBP MBC/N MBC/P
CK 3242+46¢ 50.47+0.26b 101.62+1.06a 58.02+0.93a 33.95+0.26b
LN 4455+15a 93.72+0.26a 97.91£1.22a 45.45+£0.91b 41.97+0.42a
MN 3913+85b 86.01+0.85a 101.28+1.03a 39.99+0.74¢ 31.42+0.37¢
HN 1991+29d 39.75+0.88¢ 75.71£0.91b 42.50+0.91¢ 25.67+0.16d

MBC ; S AE ) A= ) f i microbial biomass carbon; MBN ; #3449 4 #%) it & microbial biomass nitrogen; MBP ; 33 24 #) A= ) f&: B microbial biomass
phosphorus ; MBC/ N : 8 2E ¥4 #7855 & [ microbial biomass C/N;MBC/P ; /5 41 = ¥ & B Lt microbial biomass C/P ; CK; % I control; LN ; {2
L% low nitrogen deposition; MN ; 117/ medium nitrogen deposition ; HN ; 2 ZU7TF# high nitrogen deposition ; 25t S 45 (B + b7 i 15 | 5 51 Bt
T By AR AN T it A B ) 77 i 25
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Table 2 Dynamic of microbial biomass C/N during the decomposition of litters of different N treatment

Qb3 MBC/N
Treatment 60 d 120 d 180 d 240 d 300 d 360 d
CK 122.2+11.1a 110.23+6.53a 29.69+2.42a 33.92+3.34a 32.81+0.98a 19.311.1a
LN 99.83+5.60b 70.8+0.38bc 26.83+2.14a 22.47+1.88b 37+6.28a 15.74+1.47b
MN 80.62+5.33d 60.46+7.51¢ 20.95+1.12b 28.72+0.45a 33.57+3.98a 15.64+0.82h
HN 89.64+4.70c 74.67+£3.06b 22.42+1.48b 22.51+3.66b 28.93+2.45a 16.84+1.77b
*3 AEBRAAETREEHHIERREDEYEHRBELLLIE
Table 3 Dynamic of microbial biomass C/P during the decomposition of litters of different N treatment
Qb3 MBC/P
Treatment 60 d 120 d 180 d 240 d 300 d 360 d
CK 43.10£3.12b 94.60+3.79a 15.08+1.20¢ 15.1£1.5ab 28.25+1.99b 7.54£0.59b
LN 55.88+3.22a 79.04+0.94b 38.87+2.82a 17.92+2.1a 44.69+0.3a 15.42+2.17a
MN 49.82+3.18ab 59.56+2.24¢ 31.72+1.07b 13.04+1.04b 26.18+0.71b 8.21+0.48b
HN 32.45+0.37¢ 71.65£1.17d 12.21£1.29d 9.33£1.63¢ 21.13+0.62¢ 7.25+1.11b
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