95039 &5 1 K A PR Vol.39 No.1
2025 4 2 H Journal of Soil and Water Conservation Feb.,2025

DOI:10.13870/j.cnki.stbexb.2025.01.037 CSTR:32310.14.sthexb.2025.01.037
PTG, T ML SR AT SRR R X 4 SRR TGRSR Y- Mg SRR C 2 N s P ARSETHERRRAEL) K R AR R, 2025, 39 (D)

LU Qiaolu, FANG Xi, FAN Shicai, et al. Soil-microbe-exoenzyme C ¢ N : P stoichiometric characteristics in artificial pure forests of four tree

species in the hilly region of central hunan[]]. Journal of Soil and Water Conservation,2025,39(1) :

R EEBE X 4 AR T 4idh + - - B b B
C:N:PHFITERIE

FrEL, o, e, RN, e R, R, F R
LR ROl B 28 i 5 SR BB 2B . K1 410004
2.7 25 RS AR 45 28 5 6 BT S0 0 BF S0 W9 2l 438107)

& E: (BB IASFEAR AN MR B 5% 20 W 05 R FH SR s 1Y) 22 5 R BRI (O) VALOND i (P J5T i 43 300 0 H
b2 d B AR S R T A AR TR v R T T A S R R A Ak T
T N A R AR B . SR AS R Al N MO S A 2 R R A1 R R 1 R ) L F o -
HEY-MAMEE C 2 N PARSib b Z M A, (AR ERX L HAE S8 — 3, AN
TG 4 AR AP LA TR S B A (Pinus massoniana) &M R B (Liquidaar formosana) JH &% k1
WA (Schima superba) FALHE (Elaeocar pus deci piens) JN THAE FBFFER 4 M E 0~40 cm + )2 C.N,
P R MUE AR R R (Cor) B (N i (P o) FURCAE B 3R B C(R-1, A~ 250088 1 B+ B- 25 4 — B
fiti ,\BG+CBH) \N(B-1,4-N-Z, Bt & 3 i 2 05 1 i , NAG) . P (BR M 0 B2 i . ACP) ¥ VB A4 A 55 i 41 Bt 3%
(EEA), [HRIDAFMF AT Ak ZE 0 35 C NP & 208, MU WA W i A8 B % 1 &% Ce ¢
Nuic * Puie M1 EEAc. vp s B RBIAM RFEI Couie @ P 35 8 T A A MORUAL SE AR UE W S Y 36 G LR
B P HE P ARG R E M AR TR NAG B EEAN . » e - S2E % N OBREIIE 2 5 FE3EAR ACP 42
#i . H EEAc. v JEEAc. o i FH AL Fh A T 1 EEAS. o MK BUEY 2 C.P IR B A ™ E, 2)+ 3
C:N:PHAEYEY R MWIAM C: N: PHXMAREE, A Cu * Nue 5 EEAc. v Cue * P 5
EEAc. v 2B ERMK FH LT C: N: P 5HAEWAEYE C: N: PAFAEBEE ML C: NP
C: Py R WFEEMI, Coie * Nue # Prie 5§ C# N2 Py R B FRA,C 2 Ny, Ml EEAc. 2 W3 AR C IR
S E AR CONIP 128 56 M /B Ak 24 il e . 3D AVE W2 A7 X% £ 58 CONLP 4y
B Prie +Coie ¢ Paie vNiie t Poie JBGHCBH. NAG.EEAc. p 5200 L 2, [£5 38 18 R4 A A T bk 8 5 5% i +
% C.N.P J& E’67\;&,Ln‘nE?ﬂ%ﬁzi%i%g%ﬂﬂ@%@@ﬁﬁ,1ﬁﬁz£%£%LLﬁ%H%i%a C:N:P K&
7 HE AR A T S N AN (] 5% 4 0 R o 98 U 96 VR 43 C FE S
KA LR R R MAMEEIG P AT AR VR R R B G R R
FESES:S714.1 X HRIZAD : A XEHES:1009-2242-(2025)01-0000-00
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Abstract; [Objective] The contents of soil carbon (C), nitrogen (N) and phosphorus (P) along with their
stoichiometric ratios are varied due to the varying nutrient uptake and utilization strategies among plantations

of various tree species, which in turn can affect soil microbial activity, However., whether soil

Wi B H#:2024-06-12 f& B B #8:2024-08-31 XA BHI:2024-09-06 M 4% & % B #) (www.cnki.net) :
FHIMA :ERAREEE ST H (U23A20154)

FE—EHE I (2000—) , 2 AR WE A, FENFAYE ARSI TERVS . E-mail:358819157@qqg.com
BAEESE (1968, & B WL W EMR AR, FENFREMRESREE MR . E-mail: fangxizhang@sina.com

http: // stbexb.alljournal.com.cn



2 P nt S N %39 %

microorganisms adapt to these changes by adjusting their biomass and extracellular enzyme stoichiometric
ratios remains uncertain. This study aims to explore the effects of plantations of various tree species on soil-
microbe-exoenzyme C ¢ N : P stoichiometric ratios and to investigate the correlations among soil-microbe-
exoenzyme stoichiometry. [ Methods | An investigation into the contents of C, N and P, as well as microbial
biomass C (C,;.)s N (N,;.)», and P (P,;..) was conducted, and the activities of C-(f-1,4-glucosidase + §3-
D-cellosidase, BG + CBH), N-(-1, 4-N-acetylglucosaminidase, NAG), and P-(acid phosphatase, ACP)
acquiring extracellular enzymes for microorganisms at 0~40 cm depth in four native tree species plantations
were determined. These plantations included conifers Pinus massoniana, deciduous broad-leaved
Liquidambar formosana , Devergreen broad-leaved Schima superba and Elaeocarpus decipiens located in the
hilly region of central Hunan Province and shared a common soil development and management history.
[Results] 1) Plantations of different tree species significantly affected soil C, N, P contents, microbial
P.. and EEA¢. v:p. Cpic

plantations and L. formosana plantations were significantly higher than those in S. superba plantations and

biomass, extracellular enzyme activity; Coic # N * : P ratios in P. massoniana
E. decipiens plantations, indicating that microorganisms competed with plants for soil available P. The
utilization rate of soil P was low, especially in L. formosana plantations. NAG and EEAy.p in S. superba
plantations were the highest, suggesting that microorganism were obviously limited by N there. ACP in E.
decipiens plantations was higher, EEA¢.y and EEA¢.» were also higher than those in plantations of other
tree species, while EEAy.p was the lowest, indicating that microorganisms were most restricted by C and P
there. 2) There was no significant correlation between soil C # N : P and microbial biomass, extracellular
enzyme C : N ¢ P, while only C, * Ny and EEA¢.n» Cuie * Puie and EEA¢.» showed significant negative
correlation, indicating that there was no covariance between soil C : N : P and microbial biomass C : N : P.
There was a significantly positive correlation between soil C. N. P and C. Py, a significantly negative
correlation between Coic * Ny # Pric and C ¢ N ¢ Py and a significantly positive correlation between C ¢ N,
and EEA¢. v, which confirmed the influence of C, N and P differences between soil and microorganisms on
the stoichiometric ratios of extracellular enzymes. 3) Existing biomass of the litter layer had significant
effects on soil C, N, P contentss Pocs Cuc * Puies Niie ¢ Pues BGFCBH, NAG, and EEAc¢. ;. [ Conclusion] By
influencing the contents of soil C, N and P, plantations composed of different tree species can affect microbial
biomass and extracellular enzyme activities. Soil microorganisms can adapt to diverse nutrient limitations by
regulating their biomass C : N : P ratios and synthesizing specific extracellular enzymes. The results
substantiate the microbial resource allocation theory.

Keywords: stoichiometric ratio; microbial biomass; extracellular enzyme activity; coniferous tree; deciduous

broad-leaved tree; evergreen broad-leaved tree
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Fig.2 Soil microbial biomass carbon, nitrogen and phosphorus and their stoichiometric ratios of different forest types
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Fig.3 Activities and stoichiometric ratios of soil extracellular enzymes of different forest types

Hrr i T SS.ED b &k @ MK, 5 k1 245 o
AR A Wy 7 2494 53 1 R (0.009 £0.007) , (0,019
+0.010) kg, & & T PM(0.00340.002 kg) Fl LEF(0.006
£0.005 kg, fii H. SS.ED Hii 3% I #% ¥ )2 9L A7 1L 437 Ay
(12.8474-1.81),(9.68+1.29) t/hm”, % & T PM(8.60+
1.25 t/hm*)Fl LF(6.0740.65 t/hm*), M SS.ED +

HCHMmARRET PM A LF, S8 Co i &4
WEmT/EE A& SS 5 PMLF W25 ik 5] i 3%
K. ARBEFE T SS I N 5 43 50 2 8+ HoAth 3
TR AN TTAR 2 T Cun s N [F2E A T 584 BLBT
BIAr it . TRVEE A WF 5T R SS9 Py 0 20 KU
2 T WG L AR AR 5 P AL AR b A7

http: // stbexb.alljournal.com.cn



%13

FIITER A NP R X 4 AR A T SAR - Y- RSN B C 2 N s P ARSI BT 7

A PR I 42 B B AR A AR L SS B9 Cr
N P B 70 B8 L ST R FE A R AR L. it
S o b T AR g v i i AR A 9 R ORAE I
25 2 o3 itk S8 32 J2 AT HILIBA B IR K 9 5 T 3

K FBOLF B Con s Nog P BUHE S B AR . A
G4 A ATAR Coon s N« Poon 52 23 50 22 4L
R —F T REIEZ 4 DR Con = Nor
Cun # Pea N # P 225 A RE B EZ A,

&1 TE-MEW-BRMEBLFITELZ B Pearson 18X RE

Table 1 Coefficients of pearson correlations between soil-microbial-extracellular enzyme stoichiometric ratios
| Coot # Paoit Neoit * Pt Conic # Nimie ' Comie * Pmic Nimie # Pmic  EEAc.n EEAc.»  EEAN.»p C* Nimp Ct P N Py
Ceot * Neoit 0817 0.56" 0.10 —0.22 —0.27 —0.12 0.13 0.25 0.22 0.61" 0.49
Coot # Psot 1 0947~ —0.13 —0.29 —0.15 0.15 0.06 —0.12 0.41 0757~ 0.49
Naoit # Pt 1 —0.26 —0.29 —0.05 0.30 0.02 —0.31 0.47 0.70" 0.40
Cuic ¥ Nimic 1 0.36 —0.38 —0.72" " —0.34 0.45 —0.94" " —0.34 0.34
Coic ¢ Pric 1 0.71" " —0.43 —0.50" 0.10 —0.41 —0.80 —0.64" "
Nuic * Pric 1 0.11 —0.25 —0.27 0.31 —0.52 —0.86" "
EEAc. & 1 0.39 —0.74 0.67" 0.38 —0.06
EEAc. » 1 0.31 0.32 0.46 0.31
EEAN. p 1 —0.43 —0.07 0.23
TE: * FR p<<0.05; % * IR p<<0.01, Cuon * Nuoit»Cuoit * Peoit \Nooit # Pt 73 51 130 S 1L SRR B LU 1 (W% LE 5 Conic * Noice s Coie
Pric +Numic t Prie 5351 0 504 9 A Wy 1 ik 280 L0 2R 9 A 0 0 B L R 0 B 0 R L 5 C ¢ Niny v C ¢ Pinay N & Py 351 9 5 & LA F
B R LS P AR LA P, TR
12 Xof = S R A 0 1 4 5 B A ARt Y 3 5 e - R
0% e .. . HE ) e R TR R 28 2 0 R RAR R 4008 i 22
5 04 %% %% % 0 E W SR Y SRR . AR SS HHE Co ED
ﬁ o M Aen /%/ Azl 4 N, BT PMLLF(E 2), il g & Ky SS.
Fooar % ED ¥ I 1l R A E MO 2 5 43
08 f v R KRR R P T R
12l iy imoe e s s RSP IR RO R
CE MmN O AN ERNEER L E L RSB IR M F B PR 0 T B A
Jow SRR FUY o N SS P, BE AT PMLLE. W A
e e T [T DM NP RSN XL AR S
E4 +ERSREESN Y EYE ANEE A Y PR FE IR A TR T B, A 2 3 I i i AR el
REAFHBLSAENEAFRMN Pearson 18 RIHEGH 20 B AL FLT 0T B S50 LEF 9%
XERY Yy JZ BRAE B B fIG, TR /K O 1 P 3 i b 8 5% 20 O
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