S

58 7K R E i) Vol.45, No.5

5
H Research of Soil and Water Conservation

Oct., 2025

BrAEEFMESMAIREELRFLE
TEFRSEUFITEFRHE

ERF, mER S, RER, B, FEEL, B REMT, KP

(L AR ARTT ARl TAE NG, BEFE Mk 7190005 2. Fidb & MR K 2%
MEEBE, BEVE M 7121005 3. bkt fe SRR 22 B, BEVE Hibk 719000)

B OE: (B EEBEPE A T BRI A TR+ 58375 B Ak ST AR AE i X AR 2500 B A 2 1t
Rl [k ] L7 Ui B 50 B TR AR S0k AR 2EbR 0 AR 20K | oL 85 000RA TR 32 M fill B L A5
TR 32 MO g W58 % 52, DL SR B M AR g % B8 B 5% S ) Ak 43 28 8 0—100 em = J2 K W) R B+ 58 19 A ALk
(SOO) AR (TN MABE(TP) & & KA St iE . (458 ] SR AT L5 CN, P& =M b
BBl 43 51 4 4.56~3.31 g/kg,0.29~0.23 g/kg,0.58~0.55 g/kg, 7E0—100 cm +JZ % C,N,P & {3 LB M1l
AMAR M, LSRR AR R 2R, +8C, N & 230 H BEE £ )7 B i 58 n i B K
B, IRAEMA 12 TN & R T4 b B 60—80 em F1 80—100 em + /24, H Ay 42 SOC Fl TP & 4
PR NI MRS AR R SH AT HAEEEC:P,C: N, N: P Ak 5 [ 43 5 4 7.75~5.69, 16.30~
14.14,0.50~0.40, # 1J2 C: PRI N MADLEAREAL 5 10 NP WK BN SR> alidk . ARAR S8 h
43 TN A SOC ¥ 5 N:P 2 8 3% A, MZEAR -2 %HE T TNA SOC W 5 C: P A N:P 5 2% 1EH
Ko (8518 ] L HEFR o L B ST B RRAE AR R [A) N TR S Y ) 52 B0 0 3 25 55 & Ok 5 1 A O T T 32 b
SRS AN Ak A T R AR A A DR I e TR S AR A 4R v A3 AR e T AR E

KHERE: AIHER,; TEFS; TEUFUTER,;, ST EKHR

XEEARIRED: A XEHE: 1000-288X(2025)05-0072-09 hE %S S718.5, S714

MBS E: WART, SHE, PRER, B TR SR N TR BRI £ 2 155 4 KAl
AELT]. K - PR i, 2025, 45(5) : 72-80. Cao Dongping, Gao Yanbo, Chen Fucai, et al. Soil nutrients and
stoichiometric characteristics in different soil layers of five artificial forest types in Zizhou County, Shaanxi
Province [J]. Bulletin of Soil and Water Conservation, 2025, 45 (5) : 72-80. DOI: 10.13961/j. cnki.
stbeth.2025.05.019; CSTR:32312.14.stbetb. 2025.05.019.

EZ

Soil nutrients and stoichiometric characteristics in different soil layers of

five artificial forest types in Zizhou County, Shaanxi Province
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Abstract: [Objective] The soil nutrients and stoichiometric characteristics of different artificial forest types in
Zizhou County, Shaanxi Province were analyzed, in order to provide a scientific basis for ecological management
and restoration in the region. [Methods] Five representative artificial forest types in Zizhou County (Pinus

tabuliformis pure forest, Platycladus orientalis pure forest, Robinia pseudoacacia pure forest, Prunus

armeniaca X P. orientalis mixed forest, and R. pseudoacacia X P. armeniaca mixed forest) were selected as the

study objects, with natural grassland as the control. The contents of soil organic carbon (SOC) , total nitrogen

(TN), and total phosphorus (TP) as well as their ecological stoichiometric characteristics of different soil layers
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(0—100 cm) under different forest stand types were investigated. [Results] The ranges of soil C, N, and P
contents under five artificial forest types were 4.56—3.31 g/kg, 0.29—0.23 g/kg, and 0.58—0.55 g/kg,
respectively. Within the 0—100 cm soil profile, the P. armeniaca X P. orientalis mixed forest showed the highest
C, N, and P contents, with significant differences compared to other forest stand types. Both soil C and N
contents exhibited decreasing trends with increasing soil depth. The TN content in mixed forests was higher than
that in the pure forests of all soil layers. The SOC and TP contents in all soil layers except the 60—80 ¢m and 80—
100 cm layers were highest in the P. armeniaca X P. orientalis mixed forest. The variation ranges of C: P, C: N,
and N: P in soil of the five artificial forest types were 7.75—5.69, 16.30—14.14, and 0.50—0.40, respectively.
For all soil layers, C: P ratios were the lowest in the pure forest of P. orientalis, while N: P ratios were higher in
mixed forests than in pure forests. TN and SOC were significantly positively correlated with N: P in different forest
stand types, and they were significantly positively correlated with both C: P and N: P at different soil depths.
[ Conclusion] Soil nutrients and stoichiometric characteristics differ significantly of different artificial forest types.
Overall, the P. armeniacaX P. orientalis mixed forest demonstrates superior soil nutrient level and stoichiometric

characteristics compared to other forest stand types. These findings indicate that mixed forests can enhance forest

stand productivity and stability.

Keywords: artificial forest types; soil nutrients; soil stoichiometric ratios; loess hilly-gully region
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Table 1 Basic information of sample sites
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Fig.1 Vertical distribution characteristics of soil C, N,
and P contents under different forest stand types
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Fig.2 Vertical distribution characteristics of soil
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C, N, P stoichiometric ratios under different
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Table 2 Correlation analysis between soil properties
and C, N, P stoichiometry under different
forest stand types

MAER k. TN SOC TP C:P C:N N:P

TN 1
SOC 0.94" 1
TP —0.12 —0.14 1

CK
C:P 091" 0977 —038 1
C:N —058 —027 —000 —0.24 1
N:P 098" 0937 —034 095 —054 1
TN 1
SOC 084" 1
TP —011 —055 1

YS )
C:P 076 0997 —068 1
C:N =040 015 —073 027 1
N:P 098" 0917 —029 0867 —026 1
TN 1
SOC 055 1
TP 031 —049 1

CB
C:P 045 0997 —060 1
C:N 012 0897 —073 093" 1
N:P 0937 077 —006 071 041 1
TN 1
soc 077 1
TP 085 073 1

CH
C:P 070 099" 065 1
C:N —042 021 —038 031 1
N:P 0100 077 0830 0700 —041 1
TN 1
soc 073 1
TP 048 048 1

SXCB
C:P 072 0107 042 1
C:N —035 037 003 038 1
N:P 0100 072 043 072 —036 1
TN 1
SOC 096" 1
TP 065 050 1

CHSX

C:P 0.90" 098" 0.31 1
C:N  —0.63 —0.39 —0.68* —0.25 1
N:P 0.99" 0977 053 094 —0.57 1

e, 03 I R IRAE p<<0.05 Fll p<<0.01 /K F W FEM L, T,

3 W w8
3 AEAIWHERLTIEC, N,PEEST

S TR B MR 4325 700 2 5 i 1) - 8 3% & i A
BOR A B 22 RE MR W 18 0 e 08 1R 5 R AR R O, DT R
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Table 3 Correlation analysis between soil properties and
C:IN:P stoichiometry at different soil depths

+E/em 8t TN SOC TP C:P  C:N N:P
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20—40 . .
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N:P 0977 0.607 —0.11  0.63" 0.06 1
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soc 077" 1
TP 0.25 —0.21 1
40—60
C:P 067" 098 —041" 1
C:N —0.20 047" —0.66" 0.57" 1
N:P 097" 085" —0.00 0807 —0.04 1
TN 1
SOC  0.64” 1
TP 0.37" —0.10 1
60—80
C:P 052" 0977 —0.33 1
C:N —042" 040" —0.57" 0517 1
N:P 0977 071" 014 0647 —031" 1
TN 1
SOC  0.63” 1
TP 0.14 —0.28 1
80_100 *% % %
C:P 054" 098" —0.49 1
C:N —0.37" 048" —0.48" 0.54" 1

N:P 096" 071" —0.13  0.68" —024 1
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Z TR BS 3 At 13 B L A 0 TR S A i - HE N
Fo YRR Z NREZmR /N,

FERTE £ ZRE TN+ C, N, P
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