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Effect of soil factors after forest conversion on the accumulation of phosphorus

species in mid-subtropical forests
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SI Youtao"?,CHEN Yuemin"* ", YANG Yusheng'"

1 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

Abstract; Phosphorus (P), a macro-nutrient essential for plant growth, is considered the key factor for maintaining the
productivity of subtropical forest ecosystems. Understanding the effects of soil factors on the accumulation of phosphorus
species after forest conversion is important in developing management practices that sustain and enhance ecosystem
functionality. The objectives of the present study were to evaluate the response of soil phosphorus to forest conversion, and
elucidate the mechanisms and environmental factors driving changes in soil phosphorus. The study sites included secondary
broadleaved forests of Castanopsis carlesii (SF) , human-assisted naturally regenerated forests of Castanopsis carlesii (AR) ,
and plantations of Cunninghamia lanceolata (CF) , which were converted from natural forests in the mid-subtropical region
of China. Basic physicochemical characteristics, including iron and aluminum oxide content, different phosphorus forms,
and acid phosphatase activities, were determined. The results revealed that the soil total P and organic and microbial

biomass P levels were significantly higher in AR than in SF or CF. A redundancy analysis indicated that the changes in soil
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phosphorus were mainly driven by soil moisture, total nitrogen, and amorphous Fe oxides (Feo) in the A horizon, and by
acid phosphatase, free Fe (Fed), and total nitrogen in the B horizon. The results suggest that soil biochemical properties
and microbial characteristics affect the accumulation of different soil P formations, primarily by changing the soil moisture
levels and acid phosphatase activity. In summary, human-assisted naturally regenerated forests converted from natural forests
were the most conducive to the storage and supply of nutrients and the sustainable development of ecosystem functionality
among the management systems studied. The present study might provide a theoretical basis for assessing forest management

practices in mid-subtropical forests.
Key Words: soil phosphorus; forest conversion; moisture; acid phosphatase
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WEE T SF M CF; TIERRA L (C:N) 23 CF>SF>AR; CF R AR & &A%, M & /K M2 AR>CF>SF,
13 B2 R B E N S KRAE R R MR 777 8 3 22 5%, B SFLE AR CF 8528 20 b b 5, 1T 7 /KR
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AR Fll CF I TE 25 G 20 Ml Al Moy x4 -6 AR HAT B 8 2552 ( P<0.01) |, % Jo e Rl gk HoA i
FR (P<0.05) , )2 X 3T e AR NS A VB AR A 8 & =2 (P<0.01) . AR x £ 2 X 135 3 Ff
WSHREY A EAEFHA T

F1 REFALLE IR AR R

Table 1 Basic physicochemical characteristic of soils at different forest types

T2 fb g ﬁm&% BA — *ﬁ”f’ﬁ mﬁjé’ai Pk
Soil horizon Treatment SOC Total N CN NH;-N NO3-N Moisture pH
/(g/kg) /(g/'kg) /(mg/kg)  /(mg/kg) %
AJE SF 41.69Aa 2.43Ba 17.20ABa 40.78Ba 3.90Aa 27.24Ba 4.72Aa
AR 45.82Aa 2.89Aa 15.80Ba 49.90Aa 3.34Aa 35.02Aa 4.79Aa
CF 39.88Aa 2.18Ba 18.33Aa 26.73Ca 2.61Aa 31.21ABa 4.66Aa
B2 SF 20.80Ab 1.29Ab 16.09Ab 22.75Ab 1.82Ab 19.52Bb 4.64Aa
AR 19.46Ab 1.23Ab 15.72Aa 16.63ABb 1.85Aa 24.28Ab 4.64Aa
CF 20.66Ab 1.24Ab 16.60Aa 11.46Bb 1.27Aa 24.08Ab 4.57Aa
NN ns i ns o ns e ns
Two-way ANOVA Ttz . . ns P P . s
Morx L2 ns o ns o ns ns ns

SF . KA IR AR AR Secondary broadleaved forests of Castanopsis carlesii; AR Kt AMEM Human-assisted naturally regenerated forests of Castanopsis
carlesii; CF; F2AK N THK Plantation of Cunninghamia lanceolata. KA KE F TR AR AR B R 22 57 B 2 RRV/NG FhEFRR A6 4 )2 6] 2 5
BE(P<0.05), ns, F/RTLEEMN, « , P<0.05, = *, P<0.01, * = % P<0.001,

R2 TRAHZFMLENTERBRUNSE

Table 2 Iron and aluminum oxide content of soils at different forest types

B Fe/ (g/kg) B A/ (g/kg)
£ A FerE 2 o Wi s 2 o) WeE
Soil horizon Treatment AR HEEs e 5 22 A A ks
Feo Fep Fed Alo Alp Ald
A2 SF 2.05Aa 2.84Aa 10.34Aa 1.05Aa 1.88Aa 3.99Aa
AR 1.92ABa 3.54Aa 10.37Aa 1.31Aa 2.70Aa 4.00Aa
CF 1.56Ba 2.87Ab 11.49Aa 1.46Aa 2.84Ab 4.68Aa
B2 SF 1.73Aa 3.71Aa 9.09Aa 1.13Aa 2.68Aa 3.33Aa
AR 1.27Ab 4.15Aa 12.00Aa 1.31Aa 3.59Aa 4.98Aa
CF 1.49Aa 4.46Aa 11.02Aa 1.18Ab 4.06Aa 4.61Aa
b ax * ns ns ns i ns
Two-way - ok ok . S ** 5
ANOVA +)Z ns ns ns
Morxt )2 ns ns ns ns ns ns

SF: KA R EFK Secondary broadleaved forests of Castanopsis carlesii; AR : KA AfEAK Human-assisted naturally regenerated forests of Castanopsis
carlesii; CF: F2AR AN TH Plantation of Cunninghamia lanceolata. NI K'E F 1R R AR M A 0] 22 5 B 25 AN [F/NE PR ROR R L2 [ 22 5
WFE(P<0.05), ns, F/RTLLEMELI, =, P<0.05, = = | P<0.01, * * * | P<0.001,

2.3 ORI S B O TR R e

WE 1, 22X (TP ) FIA HLEE (Po) MSZMINL B # (P<0.001) ,A EREST BJE, Mo HAD
HAW R ERW (P<0.01) , 7648 A ZrpORTE ZRMRIE R + 380k & i 22 R, Hov ORAE A2 3837 Ak
(AR) Y TP Fl Po 54 i35 i T RABAE AR (SF) I AR N THAR(CF) . CF B9 350 L CHLBE A £ (15 53%) ,
i SF A1 AR LAAHLEE N £ (2015 60%) . 763K B JZ 1, TP Fl Po & A2 AR AL I 45 /N, AR BRARE 10 22 (]
22 BIREE . BLAh RG> 4 )25 35 B R AL 09 238 B AR F L 2 3% (P<0.05)

TR (AVP) SO T S R 0 LA R R . AR RN R S 0 R B R S R (P <
0.001), fH SF WA S BEAFLZ P LR EZES, M AR A CFh A ZREST BE, fELHEA 2,
EARNTHM(CF) B9 AVP & i, e B ZhER AR,
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Fig.1 Phosphorus content of soils at different forest types
SF: KAHUEM Secondary broadleaved forests of Castanopsis carlesii; AR: KAifi AR Human-assisted naturally regenerated forests of Castanopsis
arlesii; CF: F2A NTAK Plantation of Cunninghamia lanceolata ANRI/ING “FAREFR/R AR + )2 0] 7Y 25 5 0 3, AN FRS 7B R R A W AR R
] (Y 2 5 .35 (P< 0.05) , P B A PRI e b5 2 . ns, FORTCWE ML, =, P<0.05, * * , P<0.01, * * %, P<0.001

A A R (MBP ) IR PR AR BTG M (AP ) R T 3 vp 55 B e B AR S S E 0T B A R 55
RG22 Y4 W S 3 R A (P<0.001) , H3ESRZrf MBP 1 AP FEKAK AR BB ke o , Rl + )2
BN IR 5 B A R RAARG 76 1348 A 2 SF B MBP & B K T HAB BRI AREL | 117 CF A0 BRIE W R e 1k
BAG(E 1 FIE 2) . 7E T3 B 2 CF i MBP & 5L SF 1 AR B35 1 AP & f 211K,

2.4 - HEEE S IR AR DG

e 3A F13B i, 14 A 2 B 2R R ARSI T T3 AF RIS U6 IR [ B 4 S A 24y fif
P T2 B R AW A8 k. RDA 328 — RN SE i or ks 1 A J2A8 510 54.3% 1 32.4% , L) ) B
JZH 79.4%F1 11.3% , 7EH3E A Zrf, 8 KR ARG E BV R s i K, o R3S K
Vi e e, B 7 L3 AR Y 41.1% (P = 0.016) . 1613 B )2 IRTEREIRES 7 28 2 A R AUJe 3%
RS Bl 1 dee FE R IR, L AP AOAR R B K R T R E Y 65.3% (P = 0.002)

3 e

31 FRAREER S R R R AR L

ABFFER, R ARG |, 1IERIZ B R SRS KR A TR B (R 1), b 2R
N TR B S i B, FABBF A A BUSSBAI Z 2R  ANAR PRI 4512 R0 T AR bR k) 13 R B/
ARSI , K BRI PRty TSR I RN AR, 3 S AT Ak e BRI,k T RE - I SR 45 0 v Ay ) i o
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Fig.3 Correlations of soil phosphorus to soil properties as determined by redundancy analysis (RDA) (A the A horizon;B: the B horizon)
SF1, 2, 3: KAEUERK Secondary broadleaved forests of Castanopsis carlesii; AR, 2, 3: KA# AEAK Human-assisted naturally regenerated forests of
Castanopsis arlesiiy CF1, 2, 3: F2AK A TAK Plantation of Cunninghamia lanceolata. RDA [EIF7 T 7 37R TR K 7%k 1 SJEmi A8 (0 O AH 07 A % L 451

HEFEBERE ) OCHER R Y L AW RRTE S MR S P DB B 2 (K 2) X 5 E/NAE
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