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Effects of acid rain on fine root decomposition and element loss in

typical subtropical plantation forests
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Abstract: [Objective] This study aims to investigate the effects of acid rain on fine root decomposition and
element loss dynamics in subtropical Quercus acutissima and Cunninghamia lanceolata plantations, providing
theoretical support for the plantation management and promoting the sustainable development of single plantation
forests. [ Methods] Two different tree species (Q. acutissima and C. lanceolata) with consistent growth were
selected from the Tongshan Forest Farm in Nanjing, Jiangsu Province. Four treatments were set for each species:

Sy (pH 4.5, S, (pH 3.5 and S; (pH 2.5), and a control CK (pH 6.6). The effects of acid rain on fine root

Y78 B #3: 2024-03-01 & @ B :2024-07-25 3 HHEA:2024-08-03

HBEIE G L ERARRREDIZE E (2021ZDLY 0D s 7T F R34 T 4E10 H (BK20200785) s T A i Bha i T #235 H (PAPD)

E—1EE T IK1998—), &, BN MY N B LR 98 AR I J5 1) s Ml A= 8 T2 . E-mail: 3127994175@qq.com

BEMEE X FE988—) B VLI HM A W5 A PRIl R 58 5 ) oK £ORFE S AE S E . E-mail: liuxinswe@njfu.edu.cn
http://stbeyj.paperonce.org



%3 TR < IR T 68 P AR A MR AR 23 A R C 3R 45 2 Bl 2 Y 2 73

decomposition and element loss dynamics in the two plantations were compared and analyzed. [ Results] (1) Acid
rain treatment significantly influenced soil microbial communities, especially increasing the differences between the
Q. acutissima and C. lanceolata plantations. (2) Acid rain significantly decreased the decomposition rate of fine
roots. Strong acid rain (pH 2.5) significantly reduced the decomposition rates in the Q.acutissima and C. lanceolata
plantations by 15.15% and 8.75%, respectively. Moreover, both strong and weak acid rain treatments suppressed
fine root decomposition in the Q.acutissima plantation more than in the C. lanceolata plantation (p < 0.05).
(3) Fine-root decomposition in the Q.acutissima plantation was more sensitive to soil microbial communities than
in the C. lanceolata plantation. (4) Significant suppression of fine root mass loss due to acid rain was only
observed in the Q.acutissima plantation (p < 0.05). Acid rain significantly reduced the loss of C, N, K, Ca, and
Mg during decomposition, and the residual mass of fine roots in both Q.acutissima and C. lanceolata plantations
was closely associated with residual C and K. [ Conclusions] Acid rain has a profound impact on soil microbial
communities and fine root decomposition. The extent of its effects depends on the types of plantation forests. Acid
rain has a stronger suppressive effect on fine root decomposition in the Q. acutissima plantation than in the C.

lanceolata plantation, and fine root decomposition in the Q.acutissima plantation is more sensitive to soil microbial

changes than in the C. lanceolata plantation.
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Table 1 Overview of Q. acutissima and C. lanceolata plantations
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Fig. 1 Effect of acid rain stress on microbial biomass
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Table 4 Contribution to differences in microbial

community structure between Q. acutissima and

C. lanceolata plantations %
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Fig. 2 Percentage of residual mass, carbon, and nitrogen after decomposition of fine

roots of Quercus acutissima and Chinese fir under different treatments
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Table 5 Annual decomposition rate (k-value) and

correlation coefficient of fine roots in Q. acutissima and
C. lanceolata plantations
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Fig. 3 Residual percentages of potassium, calcium, and magnesium after decomposition of fine roots of

Q. acutissima and C. lanceolata plantations under different treatments
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Fig. 4 Redundancy analysis (RDA) of fine root decomposition indices and soil microbial communities in

Q. acutissima and C. lanceolata plantations under different treatments
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