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Abstract : Soil phosphorus and its forms play a crucial role in farmland fertilization management and optimizing
phosphorus utilization efficiency. This study focused on four climate regions in eastern China (mid-temperate, warm-
temperate, subtropical, and tropical zones) to analyze the content characteristics of total phosphorus (TP), available
phosphorus (Olsen P), and microbial biomass phosphorus (MBP) under different land use types (forest land, dry land,
and paddy fields). The results revealed that soils in the warm-temperate zone had relatively high TP but lower Olsen
P and MBP, likely due to phosphorus fixation under high pH conditions. In contrast, soils in the mid-temperate and
tropical zones exhibited lower TP but higher Olsen P, attributed to high organic matter content in the mid-temperate
zone and enhanced phosphorus transformation under high temperature and humidity in the tropical zone. Subtropical
soils had the lowest TP and Olsen P levels, possibly due to heavy rainfall and fixation by soil iron and aluminum oxides.
Across land use types, farmland soils generally had higher TP, Olsen P, and MBP compared to forest soils. In the mid-
temperate zone, paddy fields had higher Olsen P but lower MBP than dry lands; however, no significant differences
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were observed between paddy fields and dry lands in the warm-temperate zone. In the subtropical and tropical zones,

dry lands showed higher Olsen P and MBP levels compared to paddy fields. Overall, dry land soils demonstrated

greater phosphorus availability and microbial phosphorus assimilation. Environmental factor analysis indicated that

soil TP, Olsen P, and MBP were significantly correlated with soil organic carbon, mean annual temperature, and annual

precipitation. This study provides scientific insights for optimizing phosphorus management strategies for farmland in

eastern China.

Keywords : total phosphorus; available phosphorus; microbial biomass phosphorus; climate zone; land use type
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Table 1 Typical soil types and vegetation information of four climatic regions in eastern China
At LI TR LERITEPSS
HAE 108°56'~110°43'E, 18°23'~21°25'N M +[X BR - R S . ANERCEK 5 K AR,
BRI 110°33'~113°34'E, 26°26'~28°34'N T4 X b B 5 b NEE - K KH AR
] - Mol - SHRFN . AZR . WA s B HEE - AR - SR K -
VA 108°56'~110°43'E, 33°46'~35°50'N 21X N — s 8 -
” e WS KA - R K AR ER .
Sl . URAERK R s BLM . R - s - B W R - FK
Wb 125ar12005yE, a0varrN ek PO VAR RBERY R BB - I - e - K

JKH -

W = A

SYRER R IF R0, e A LK (SOC ),
4 (TP ) A% ( Olsen P ). AJATEA MR ( DOC ).
pH. IS
1.2 FEFRNE T %
121 X3 TP wlE >RF NaOH J& Rl - SE6bT L (2
PRI 4 TP, SEab i AGRBRT B AT], FR5
JAER, MM (UVesoo- THI, HA) it
FIE .
122 13 Olsen P /= MBP | &+ 3% Olsen P Fil
MBP K 47 B 7€ -NaHCO, ¥l 21, B 1%
Wr 1) FRECS.0 g B -4, JA 40 mL Y 0.5
mol/L NaHCO, ¥ (pH =8.5), 7E25 C F LA 180
r/min AU FENRYS 30 min, 3% )5, JHCHEIELRIE,
WIS /NI, 22 S mL BRI, [ HE
i s T ( AutoAnalyzer 3, fE[E ) %€ Olsen
P i, 2) WRELD — {3 FRHL 5.0 g Bl -4, JeH
AN EZE 24~48 h, BJ5H L RHIE Nk iR 48
Fdug, JFERRR A PO, i, 3) BN
+HEFIIA 0.5 mL Y 250 pg/mL KH,PO, %k ( Bp
B i AP AN I TCHLEE R 25 ug ), FMILA 80 mL
] 0.5 mol/L NaHCO, 122, % iR F ki $E fit
U, BEJS, =% Brookes %5 U WF 5T 1A A 5] 1 1
MBP % i,
123 FIEHALBMES A HAERI HZEIBK (-
AKEE 1225 (W /%5))) PR35 15 min, T pH 3
( Mettler-pH 320, 8 ) I pH ; R HBOCk
BT ( Mastersizer 2000, [ ) il 2 3 b
K E B TR AT AL AL - SN ARGEIN 3 SOC & it 5 R
ST EZE -K,S0, 12230 5E DOC & it ; 4FHik
(MAT ) FI4EREK (MAP) Bk I8 T E <550
PRI E RS R4 (http:/data.cma.cn/ ),
1.3 HiEAIE S %I A%

fifi I R-4.2.0 AR Y geplot2 £ 2 il 4 £k 41,
Ff >k H aov pRECHETT BN 2 J7 22 73 ( One-way
ANOVA ), K56 A X F1 + b A1) 7 20k + 4 TP
KIS PERR A 4 S FU RS2 . i agricolae 1)
W% LSD.test PR AL AT 5 2 & LR . A H

LinkET f #£17 Pearson #H5¢ /041, #ide + 48 TP %
i SRR o S N S BRI (40 SOC
DOC. pH. TIEFTHAINL . MAT Fl MAP) [5G
P[RS, {1 F] Random Forest £ #37 BERLARARAAL
AR IX IR | 3 TP & M PR o i
A S IAEE R T E R

2 &R

2.1 +i#E TP, Olsen P #1 MBP & &

PSS X 1 458 TP V34 &% i B 0.64~0.92
ghkg, —FiHHA T, FHAUKET) TP &5
I Ta b, A IR R B P AR A 13 TP -
Py R b > 7K [ (I #hy R e /K FAY 1.3
%), TR B ekt R AT T 52 K > 52l ) e
(P> 0.05); 3 bR 135 TP & 2 i K T3
il =S AEX. (P < 0.05) (Kl 1a),

PO X =Fp A FH 7R, 133 Olsen
P & RN AL B m e BN 3 m (& 1b),
M+ 3% Olsen P & & 7 W Y S Ik, 7K H R 3
e e . PR HURI UK, Olsen P 5 &
FE DU AE X 3 96 TR Ry 52 b R K HE 38 3 v Ak
Hit3E (P < 0.05), HARRSMREX ZE2EFFEEAR
— BRI MR, FHUAI/K H 135 Olsen P
SRR AR 2.4 F1 3.0 1% 2.9 F12.1 % .8.0
F13.6 5. 4.2 F13.8 fif. PIRNA HIAEAS[R) S fige X R
HEA—Z . W 54 Olsen P &1 i 3 = T/K H
(P < 0.05), P P > /K 4% (P> 0.05 ),
Bt 7K A e B 22 5% (P > 0.05), s
EHUKH > EHAEE (P> 0.05),

YA A X —Fp = R 7 =0 3 MBP &%
R RIS (B 1e), Bk, 1
AERAEX I =P LA H R, B3 MBP & &
P > 7K H > M i s, 7P iy
ARHb 7K HH Y MBP % 5 T i 3 25 5% (P> 0.05),
MACEIEE, PUASS i X 5 b 1 A MBP 34 55
31084, 774, 88.3. 27.5 mgkg, 4rHE K HAIAK
HifY 3.8 2.4 4%, 0.8 13345, 1.7 FI294%, 1.8



514 FAEAE . FREAR AR S5 X A3l NS PR o SRR 177
150
Q)
—_ Aa
— %D Aa
%o %0 100
o0 ~ Ab
” =
[ o Aab
= 2
% ,5 50 . l Ab Ac
+H 2 “THE B
__H Jgi | Bc_ Bb
. gTe &
RN T | T O A Rl BRI RV By
250
© A o 4 B3PI
~ 200 SRS
éﬂ Aa E7J(EH
)
E 150
E Bb
§ 100 Bab N
i B el
-H 50 Be - _ABb Be
é o IR
0

i BRIEAT WHGE A

E1

MASEF=MLHFMAAXTLELE . BABMBENEHRIE (1=60)

Fig. 1 Contents of total phosphorus, available phosphorus, and microbial biomass phosphorus in soil under four climate
zones and three land use patterns (7 = 60)
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