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Effects of Different Litter Leaves and Phosphorus Addition on Soil Organic Carbon and Nitrogen Components of Pinus massoniana
Soil in Subtropics
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Abstract [ Objective] To investigate the effects of leaf litter, P addition, and their interactions on changes in SOC and SON components.
[ Method ] The effects of three kinds of withered leaf additions ( Michelia macclurei, Pinus masson and Liquidam fortiana) and P addition
(KH,PO,) on SOC and SON components were investigated through a 125-day indoor culture experiment with the soil of Pinus massoniana as
the research object. [ Result]The results showed that both leaf litter addition and P addition significantly reduced the content of recalcitrant C
(RP-C) component, and they showed a strong interaction. The effects of leaf litter on SOC and SON were influenced by soil P availability, and
P addition accelerated the decomposition of original recalcitrant C by soil microorganisms under leaf litter addition. Redundancy analysis showed
that ammonia nitrogen ( NH;-N) and available phosphorus ( AP) were the most important influencing factors of SOC fraction, while dissolved
organic carbon (DON) and microbial biomass phosphorus (MBP) were the most important predictors of SON fraction. [ Conclusion | P addition
can promote the decomposition and transformation of leaf litter in soil, and the input of leaf litter increases the decomposition of recalcitrant C,
which will further accelerate the turnover of SOC. This study will provide a scientific basis for the study of carbon and nitrogen cycling in sub-

tropical soil with increased litter input and P limitation and forest soil management in Daiyunshan Nature Reserve.
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Table 1 Basic physical and chemical properties of soil after 125 days of leaf litter culture and phosphorus addition
AP soC TN C:N TP c:p ol DOC DON NH;-N NO;-N AP
Treatment o/kg o/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
CT 68.79 a 510 a 1349 c¢d  392.00a 175.51 be 358 a 269.30 a  19.69 ab  137.61 a  111.01 a 2.80d
P 67.33 b 523 a 12.87 d 410.67 a  164.09 ¢ 356ab 245.03b 2445a 135.19 ab 111.53 a 7.00 a
PM 70.16 a 5.04 a 1393 bc  361.33b 19423 a 356 ab  268.46a 1653 bc  132.02b  107.62 ab 4.07 ¢
PM+P 69.13 a 4.67bc 1482 ab  402.67a 17198 ¢ 355b 254.99 ab 13.02 ¢ 12224 ¢ 106.44 ab 6.67 ab
MM 69.45 a 4.97 ac 13.90 abc  362.67b  191.62 a 355b 265.11a  19.92ab  12552c¢ 10221 b 3.60 cd
MM+P 69.05 a 4.67b 14.87 a 402.67a 171.50 ¢ 356 ab  256.51 ab 13.47 ¢ 122.13 ¢ 101.78 b 6.27 ab
LF 68.46 a 468 bc 14.63ab  368.00 b 186.32 ab 3.57ab  260.65ab 1720 bc  125.89 ¢ 106.21 ab 3.13 ed
LF+P 69.90 a 494 ab  14.16 abc 39333 a  177.72 be 356 ab 25248 ab 1381 ¢ 12240 ¢ 104.88 ab 6.00 b
T [ FUA R NG R R AR 3R] 22 57 1 3 (P<0.05)
Note: The different lowercase letters in the same column indicate significant differences between treatments( P<0.05).
K2 BHNEPE
Table 2 P value of each treatment
Qb SOC TN C:N TP C:p pH DOC DON NH;-N NO;-N AP
Treatment o/kg o/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
L 0.334 0.009 0.002 0.016 0.018 0.094 0.760 0.002 <0.001 0.007 0.117
P 0.564 0.324 0.434 <0.001 <0.001 <0.001 0.004 0.083 0.001 0.711 <0.001
LxP 0.389 0.017 0.037 0.253 0.320 0.145 0.499 0.021 0.135 0.975 0.060

TE L P il LxP 43 BRSSPI i -5 P s LB IR 9% -0 P SR [ By 28000

Note:L,,P and LXP respectively represent the main effects of litters addition, P addition and litters and P addition in the two-factor analysis.
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Note : Different lowercase letters indicate significant differences in different litters treatments(P<0.05) ; * and * #* respectively indicate significant( P<

0.05) and extremely significant( P<0.01) differences between the addition of P and non-addition of P under the same litters substrate; “ns” indicates

no significant differences(P>0.05).
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Fig.1 Contents of soil active C,chronic C and inert C after 125 days of leaf litter and P addition culture
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Note ; Different lowercase letters indicate significant differences in different litters treatments( P<0.05) ; # and #* # respectively indicate significant( P<

0.05) and extremely significant( P<0.01) differences between the addition of P and non-addition of P under the same litters substrate; “ns” indicate

no significant differences( P>0.05).
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Fig.2 Contents of soil active N, chronic N and inert N after 125 days of litters and P addition culture
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Note ; Different lowercase letters indicate significant differences( P<0.05)in different litters treatments; * and #* * respectively indicate significant ( P<

0.05) and extremely significant ( P<0.01) differences between the addition of P and non-addition of P under the same litters substrate ; “ns” indicates

no significant differences( P>0.05).
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Fig.3 The content of microbial biomass in soil after 125 days of leaf litter and P addition culture
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Fig.4 Hydrolase and oxidase in soil after 125 days of leaf litter and phosphorus addition culture
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Fig.5 Redundancy analysis diagram of soil carbon and nitrogen components differences after 125 days of leaf litter and P addition culture
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