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Effect of land use on soil microbial biomass
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Abstract: [ Objective] This research investigated characteristics of microbial biomass phosphorus
(MBP) contents with different land use types. [Method) Six sample plots with different land use types
(Cunninghamia lanceolata plantation forest, secondary forests ( Pinus massoniana + Lithocarpus glaber
mixed forest,Choerospondias axillaries deciduous broad leaved forest, L. glaber+ Cyclobalanopsis glauca

evergreen broad-leaved forest) , Phyllostachy edulis plantation,and wasteland) at Dashanchong forest park
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in mid-subtropical zone were selected for collecting soil samples from depths of 0—15 and 15— 30 centime-
ter. Contents of MBP,total phosphorus (TP) ,available phosphorus (AP),soil organic carbon (SOC) ,total
nitrogen (TN),litter fall and fine-root biomass were measured and correlations between MBP and soil nu-
trients (C,N,P),litter fall, and fine-root biomass were analyzed. [Result] (1) MBP contents of six land
use types at 0 — 15 centimeter soil layer were all higher than that at 15— 30 centimeter with significant
difference among different land use types. The average content was highest in P. edulis plantation and low-
est in C. lanceolata plantation forest. (2) At same soil layer, there were significant differences in TP and
AP between different land use types. Contents of TP and AP in P. edulis plantation and wasteland were the
highest while that in C. lanceolata plantation forest were the lowest. (3) The ratios of MBP to TP under
six land use types were also significantly different with highest in P. edulis plantation,followed by second-
ary forests and wasteland,and the lowest in C. lanceolata plantation forest. (4) MBP contents were signifi-
cantly correlated with SOC and TN,and were not correlated with TP and AP. MBP contents in C. lanceola-
ta plantation forest and secondary forests were significantly correlated with SOC, TP,and AP, but not cor-
related with litter fall and fine-root biomass. [Conclusions]) Differences in TP,SOC and TN under different
land use types were main factors affecting MBP content and human activities (such as fertilization and cul-
tivation measures) were one direct factor.
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Table 1 Fundamental characteristics of sample plots
§ o - 1
FIL S 12 b e oy B8
Sample  EHURHI S SR WIE/C) ER/m o M ke Bef/em /M
plot Land use type . Aspect Slope Altitude Age hm~?) Average g
species . tree
number Density DBH .
height
BAATH - .
1 C. lanceolata planta- 7 o 24 223~258 53 625 23.54 19.51
tion forest C. lanceolata Southeast
BT T
{EEIE’E%%\\ AR o BBy P. massoni- i
2 w3 _ ana A L. glaber. 15 220~262 49 2 492 1.5 10.0
P. massoniana + L. FER R C Tlaries Southwest
glaber mixed forest IR L aiiiaries
mEEigok e MRS © ol
3 C. azillaries decidu= 4000 p 5 ssoni- 7 35 245~321 60 1696 8.8 6. 4
ous broad leaved . . West
forest ana K&K Sassafras
’ tsumu
ABE+H KE S E AR L. glaber % X
H- Ak C. glauca, B & ¥ it
4 L. glaber+C. glau-  P. massoniana , 8 K Northwest 22 225~254 60 1 340 12.7 10.3
ca evergreen broad-  Sassafras tsumu [ orthwes
leaved forest lig 4 C. axillaries
K N K i i i
) P. edulis plantation EAT P. edulis Southwest 15 210~230 32 8 452 13. 54 9.25
25 7 "
37 Hb p K - 1= ; ,
6 Wasteland ! Southwest ° 100~150 / ! / /
2.2 HERHREESW KA TR . SRAEI R SRAE AE 1A
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F S B3 A S BEAL B E 5 S 10 mX
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PUATE 3 A RAE A, T 2014 4F 3 AP AN ELERG K 1
e B RAE 3 0~15 em J 15~30 em 73)=
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kg) o A TG 2R A% L 3 A b R 7 2003 0 >R
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TEZE N 1 BRA IR 2 L A & W) A0 4 1R 25 2% I
Ja A RS R 2 1 it LA 2 mm
B Im A A TG SR AR B B T KA 0~4 CF
A7 T E MBP & 5555 1 HAAK TS i AL
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Table 2 Concentrations of soil microbial biomass phosphorus under different land use types in

mid-subtropical zone

= o 1 S kEs/ 2 S/ 3 M/ 4 S HE b/
TR/ cm - - - -
Soil denth (mg + kg™ 1) (mg * kg™ 1) (mg * kg™ 1) (mg * kg™ 1)
h b 1 sample plot 2 sample plot 3 sample plot 4 sample plot
0~15 5.7242.26 Aa 13.71%+7.74 ABDa 20.73=£7.00 BDa 10. 60+3.37 Aa
15~30 3.8341.92 Aa 11.58+5. 81 BCa 17.61%6. 70 Ca 5.53+2.45 ABDb
- 5 S FEH 6 S FEH ,
LR /om SR A -1/ Cm - ) R R %
Soil depth " X8 g 58 Mean cv
5 sample plot 6 sample plot
0~15 37.13£7.98 Ca 21.10=%9.56 Da 18. 16 65.91
15~30 16.69+4.72 Ch 8.57+4.20 ABb 10. 63 63. 64

WA n="5, FATEIRGARA R KRG 58 F R FEH 22 6] 25 53 8 3 (P<<0. 05) . [ A B B AR AN R/NG TR R AT L2 2 W 2% 5 5

2 (P<<0.05), F £,

Note:Sample number n=5. Different capital letters in each row indicate significant differences among sample plots (P<C0. 05) , different

lowercase letters in each column indicate significant differences between two soil depths (P<C0. 05). The same below.

M 2 AT G 6 Fh A A O o+
MBP &R EM K 0~15 ecm +EH T 15~30 cm
+ )2 H 45,6 SR )R Z E 25 B E (P<
0. 05) , T Ho A A 4 WG + )2 Z ] 22 7 ¥R W 3% (P>
0.05), 0~15 em + B MBP & & 7 (5. 72 +
2.26)~(37. 13 £ 7. 98) mg/kg, ¥ ¥ K 18. 16
mg/ kg, A8 F RN 65.91%;15~30 cm +JZ2 MBP
FrERE(3.83E1. 92) ~ (16. 69+ 4. 72) mg/kg, F
Y14 10.63 mg/kg. AR EZE N 63. 64%, Fl—+
JEAS [A] 4 #b A ] 75 :8 MBP & & 2 7 8 % (P <
0.05),7E 0~15 cm + 2.5 SFE# MBP & & i &
T H AR HL (P<<0.05),6.3 S B ES T 1.4
SAEHL (P<C0. 05) , HoAth A 1 9 P 22 [A] 22 S5 ¥ A8 I
F(P>0.05);7F 15~30 cm +J2.3.5 5 FE Hb 1 5
MBP & B 25T 1.4.6 S REHL(P<<0.05),2 %
MR ERT 1 SHH(P<<0.05),H15 4,6 St
25 AN 2 (P>>0.05),

3.2 AEFAARXLEN TP AP &£
F R 3 AT, AN [RIAE 1= 58 TP -3 & & o bl

TR R E RN R FE.0~15 em +J2 TP E¥ &
Hoh 289. 48 mg/kg, R RN 47. 20%,15~30
em T2 TP P& &4 273, 01 mg/kg. B 5 R4
N 44.98% ., BRT 5 SR HE TP & & 0~15 cm
+)J25 15~30 ecm 2 2 [0 22 7 B 3 (P<0. 05)
A, oAl A P £ 2 7] 25 S R B 3% (P=>0. 05), [H]
— FEARRFEH TP & 4t 22 7 3 (P<<0.05), HW
TR EHIEAR 6 SR B ER T 1~5 S
M (P<<0.05),5 S £ 1l 25 & T 1~4 S FEH (P<<
0.05),3 SHEHL I E 5 T 1.4 S AR (P<<0.05),
3 Won, AN FEHL + 5 AP & i B 2R
JE B AN T AR, 0~ 15 em )2 AP E¥ & RN
6.35 mg/kg, AF 5 R BN 159. 37%,15~30 cm +
JZ AP P X E RN 4085 mg/kg, R RN
154.01%, B 6 SFEH 0~15 em + /2 5 15~30
em )2 158 AP & &2 57 W E A (P<C0. 05) , HAh
e + 2 Z M 22 F A B 2 (P>0.05), [F—+
EAT AP &2 5 B & (P<<0.05,n=5), H
W2 RIEAR 5.6 SHMBEERT 1~
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Table 3 Concentrations of soil total phosphorus and available phosphorus under different land
use types in mid-subtropical zone
., - 1 Sk / 2 S HEH 3SR/ 4 S HEH/
P& LR /em S/ S/ S/ SHE/
- (mg + kg™ 1) (mg » kg™ 1) (mg + kg™ 1) (mg+ kg™ 1)
P forms Soil depth
1 sample plot 2 sample plot 3 sample plot 4 sample plot
TP 0~15 200.81447.12 Aa 227.02+17.22 ABa 255.35+23.13 Ba 182.46412.07 Aa
15~30 181.36429.00 Aa 210.76+3.86 ABa 243.27+21.90 Ba 175.93413.55 Aa
AP 0~15 1.00+0. 34 Aa 1.63+0.30 Aa 2.114+0.34 Aa 1.90+0.53 Aa
15~30 0.937+0.34 Aa 1.2540.41 Aa 1.4240.38 Aa 1.2840.31 Aa
- — 5 B RE i 6|:|‘~ M A N
P& LEVRE /em LR s R 5 SRR %
P forms Soil depth g e & X8 - xe cv
5 sample plot 6 sample plot Mean
TP 0~15 312.83421.87 Ca 590.96+79. 98 Da 289. 48 47.20
15~30 313.874+21.82 Cb 512.45+71.45 Da 273.01 44,98
AP 0~15 4.37+1.88 Ba 27.75+3.06 Ca 6.35 159. 37
15~30 2.77+1.53 Ba 20.7941.44 Cb 4. 85 154.01

3.3 ARLFAAFKXLEMBP & TPHBESL

A LW ORNFIFEL I £ 2 1 HE MBP & & & H
+3E TP & &M A 5 L AE (2. 10 £0. 89)% ~
(11.97£3. 00O %, HEHH 0~15 ecm L EH T
15~30 cm 2. HER 4.5 SHEMH LEZ M £ R
AP0, 05) , Hofih e 5 + 2 2 1] 22 S 35 R
W3 (P>0.05), [FA— )2 [FFEH 2 0] 22 5 3%

(P<C0.05,n=5),7E 0~15 cm + 2.5 S i &
T H A REHE (P<<0.05) .3 SRR E S T 1.6 5
R (P<C0. 05) , H Al A 22 7] 25 57 B0 1 25 (P>
0.05);7E 15~30 cm +)2.2.3.5 S E E S T
1.6 S HEH (P<C0.05) .4 SHM B EMT 3 S
(P<<0.05),

x4 HEHFEAELHFIAFXTLE MBP § TP HWESLL
Table 4 Ratio of soil microbial biomass phosphorus to total phosphorus under different

land use types in mid-subtropical zone %

+)= 5 5

PR /cm 1 5 HEH 2 S 3 S HE 4 SR 5 S 6 5 FE T HME %éﬂ(

Soil 1 sample plot 2 sample plot 3 sample plot 4 sample plot 5 sample plot 6 sample plot mean /(:V

depth i

0~15 3.04+1.46 Aa  6.06+3.32 ABa 8.03+2.44 Ba 5.75+1.72 ABa 11.97%3.00 Ca 3.95+2.17 Aa 6.35 60. 14

15~30 2.104+0.89 Aa  5.49+2.73 BCa 7.20+2.63 Ca 3.224+1.53 ABb  5.2941.40 BCb 2.24=+2.55 Aa 4. 66 93.17
3.4 AEEHMAMAFRXLE SOC. TN FEREE  FH(P<0.05),2 SHEMEMK, HEFM/KT 5.6 5
YMEMBEREDE FEdh, 15~30 cm 2.6 S TN & & fem, H

AN RE L+ 58 SOC % 4% 2k 11. 24 ~ 33. 26
g/kg,0~15 cm /2 SOC 2R ZEH T 15~30 cm
T2 5 SREHAN) R B R, W —
T EAF A - SOC & i 22 7 8 3 (P<<0. 05),
E0~15 cm 2,1 SR EMLT 2.3.4 S
(P<<0.05),fH5 5.6 SR ZF AR E P>
0.05),6 SFEHL B ELF 2.3 S HEHL (P<T0. 05);
15~30 em + 2.4 SHH SOC K. 5 3.5.6
SREHE > (] 25 S B (P<C0.05),1.2 S #EHh i A%
T 5 SHEHL(P<C0.05) . ARIAEH I TN & &7
0.30~2.35 g/kg, & mA 1.21 g/kg, S H 1
BTN &+ )2 iR AR, B 1.2 S
F R Z AR B E(P<0.05), [F— 1 26 FEH
+E TN &8 258 ¥ (P<<0.05), f£ 0~15 cm
F2.5 Sk TN S Em. HRES T 1~4 %5

H1~4 SHMZMESBE,2 SHEMEMK, 5 1.
4~6 S Z W2 5 B3 (P<<0.05), HT&E
T Y SR PR L 5.6 5 FF M VA I A R VR W) AN AR
A, 1 ~4 SHEMIEEY &4 5. 11 ~69. 63
g/(m* » a),FI K 30.93 g/(m” + a);2 SHEHIE VR
Pefmm, | SHEMEM BWE 2R B % (P
0.05),3.4 SFMS 1.2 SHEMZ M ZER AR E
(P>>0.05), 1~4 & b4 A A= 9 it 7E 69. 87 ~
269.98 g/m?, -k 149. 68 g/m*., 4 S KL ML 4R
AW, MR H 2.3 5SS 1.4 5
b 2 7] 22 5 B B 2 (P=>0. 05),
3.5 TEMBPREERHSEE. AEYE. AR
Y ENHEXME

Xt 6 FhAEh + 4 MBP & & 5 RS &

W) AR ZE Y AT AR OGS T B T A E R
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I R & AT 5 BT 5.6 AR HE 3 MBP & it 5 7
Y AR A AR O . SR (3R 5) KL A
WF5E X £ MBP & &5 +3 SOC. TN Z 5] £
FIEM K (P<<0. 0D, fH Y5 TP, AP KNAF1EH X
(P>0.05), MK (1~4 ZHH) +3E MBP 5
TP &4 B F IEA 2 (P<<0.01)., 5+ 3 AP, SOC
R EIEAAX(P<0.05), 54 TN A& Y= . 4

AW B NAEAEA Pk (P>0.05), £ #EH + 5
MBP 5 + 3 TP J87% Y& AR A=) 1t 2 [ AN A7 7E
WFEM M (P>0.05),3 SFEH + 4 MBP 5 + 5
AP M VENE % (P<<0.01),5 S #f 4 + 1 MBP
513 SOC B4 1 3 1A 5 (P<C0. 01), 1 S A1
+ 58 MBP 5 + 48 TN & i 2 1F A ¢ (P<<0. 05)

x5 PIRFLEMBP SESTERS ARYE AREVEZHHEXRY
Table 5 Coefficients between soil microbial biomass phosphorus and soil nutrients,
litter, fine root biomass in mid-subtropical zone
WFFE X FRARIX 1 Sk 2 S 3 S 4 SR 5 S 6 5 HE i
i H Research Forest 1 sample 2 sample 3 sample 4 sample 5 sample 6 sample
Item region region plot plot plot plot plot plot
(n=60) (n=40) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
TP 0.238 0.565** 0. 269 0.111 0.502 0.231 0.185 0.186
AP 0.061 0.362* 0. 494 0.199 0.865"* 0.138 —0.151 0. 310
SOC 0.423"* 0.335" 0.575 0.403 0.319 0. 594 0.823** 0.398
TN 0.395" " 0.185 0.657" 0. 064 0.433 0. 204 0. 604 0.027
FV&Y) & Litter — —0.041 0.334 —0. 363 —0.272 0. 269 — —
ANH A Pyt Fine root biomass  — —0.278 0.338 0. 201 —0.441 —0.227 — —

TE AR DR AZ AN T ARFIU A AR T R A+ A0 AR 51 R TR S bk L e

PR3 (P<<0.05), x * FKomAH MM B3 (P<<0.0D),

TR AT v M AR B A R 7 X Sk B MO s S BEAS B+ R AR SR

Note: The forest region includes C. lanceolata plantation forest,secondary forests (i. e. , P. massoniana—+ L. glaber mixed forest,C. axilla-

ries deciduous broad leaved forest, L. glaber + C. glauca evergreen broad-leaved forest);n is sample number, * significant at 0. 05

level (P<C0.05), * * significant at 0. 01 level (P<C0.01).

4 PhHE 54

P LT RIE A7 78 O A7 3 b, i 78 + 48
HELA R AT O R SRR BFgE R
B NS00 B 0 R i R X 3 P & i n B
BRSO AR VR . A LT A
SO P R e TPLOAP & L AR AR AP
FraE R R T HX AP BIEAEMR K RE YR
MEST it o F T BT Ml XA A R R S
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