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(1 JeEAlb Rz AR, JERT 100083; 2 dbEitolb Remoll B2 TREFH TR L, L3 100083; 3 dLRTMll KK+
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HOE: AU LDARCS AT 4 M TSGR AL L TS . . AT ARERE L) ARG, DARAR B 0t B, R HsE
FEHF LAY TAERHETS 0 ~ 100 om HEJERN 13 C. N, P & O HA b2 i LURE . 558K DRl #74c. i, BT
FIIMAA A ZEZ(0 ~ 20 cm) HIEA HLER(SOC) S0 914 7.72. 7.16. 4.16. 15.59 Fl 15.84 g/kg, A (TNYSH4%18 1,12, 0.58., 1.27,
1.23 F10.87 g/kg, SWH(TP)& 820510 024, 0.20, 0.31. 0.14 1 0.25 g/kg, MR TIREFRZ 1 SOC. TN A1 TP SEHKF, 1%
MBI . QBRAGIIARSL, £ N TAHGEISRT +3% SOC & ¥R TR, RIS FIASAT SRS . BRARg 13 TN
TP & eSS LRREE B R THARTE 0 ~ 20 cm L2 H3 TN &t KPR, B +3E TN &7 50 ~ 100 cm +/2
FRFEM, #rRRMMEGZINT R, BRI, HAN TR TP ST 5, JMMEAL. #4229, RFH
ANTAEBE T3 C - NAIC : PYRFRM, SR RIS TS F> RSB, 72 0 ~ 20 em L2, HAHRMD
FIN : P KT R, WifE 20 ~ 100 em HAFERAY TN © P HLRCHE . OATFIFT A4 C 5 N, P WAHSEEAR R, LN
5P 2B EMIEMI; SOCK C: NFIC : PRMRREL AR, LY LHEC: NAIC: P EEZ SOCIHE; MN: P HE
TN 2RFIEAME, RPN P EEZ TN i,

KR RPCCHE ; N ARG 2t a; N
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Soil C, N and P Contents and Their Stoichiometry Under Different Artificial Vegetation Types

in Agro-pastoral Zone of Northern China: A Case Study of Wuchuan County

WU Yeli', MIN Xue', SAI Shuo', YANG Zhiheng*, ZOU Xu*, ZHANG Ying'”, DING Guodong'**"

(1 School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2 Engineering Research Center
of Forestry Ecological Engineering, Ministry of Education, Beijing Forestry University, Beijing 100083, China; 3 Key
Laboratory of Soil and Water Conservation, State Forestry and Grassland Administration, Beijing Forestry University, Beijing
100083, China; 4 Beijing Greensource Environment Planning & Design Institute Co., Ltd., Beijing 100083, China)

Abstract: This study investigated four typical artificial vegetation types (Pinus sylvestris, Pinus tabulaeformis, Populus L. and
Caragana korshinskii) and grassland in the agro-pastoral transitional zone in order to explore the characteristics of soil carbon (C),
nitrogen (N), phosphorus (P) and their stoichiometric ratios within the 0-100 cm soil layer. The results showed that: 1) Topsoil
(0-20 cm) organic carbon (SOC) contents of grassland, Caragana korshinskii, Populus L., Pinus sylvestris, Pinus tabulaeformis
were 7.72, 7.16, 4.16, 15.59 and 15.84 g/kg, respectively; Total nitrogen (TN) contents were 1.12, 0.58, 1.27, 1.23 and 0.87 g/kg,
respectively; Total phosphorus (TP) contents were 0.24, 0.20, 0.31, 0.14 and 0.25 g/kg, respectively. All were lower than those of
the national average levels, indicating the lower soil fertility. 2) SOC was in an order of Pinus tabulaeformis>Pinus sylvestris>
Caragana korshinskii >grassland>Populus L., TN and TP in the poplar forest were highest among different soil depths. TN of
Pinus tabulaeformis in the 0-20 cm layer was higher than that under grassland. TN in the 50-100 cm layer under Pinus sylvestris

was higher than that under the grassland, while TN under Caragana korshinskii was lowest and lower than that under the

OIEATE « MPFIERR T AR S R SRk it W TP 5 H (150101-WWTCG-CS-20220003) %t )
* 3l THAE & (dch1999@263 .net)
EZRIA . ZAL(1998—), %, THEINA, WA, EEMFR T YT RAEZS% . E-mail: Wuyeli_thus@163.com
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grassland. Except for the Populus L. forest, TP under other artificial vegetation were lower than that under the grassland, with
Pinus tabulaeformis being the lowest. In each soil layer, C : N and C : P ratios under different artificial vegetation were higher
than those under the grassland, generally in an order of Pinus tabulaeformis> Pinus sylvestris > Caragana korshinskii >
Populus L. > grassland. In the 0-20 cm layer, only N : P ratio of Populus L. exceeded that under the grassland, while in the
20-100 cm layer, N : P ratios of all vegetation was higher than that under grassland. 3) The correlation between soil C and N, P
was not significant, while N and P showed a significant positive correlation. SOC had the highest correlation coefficient with C : N

and C : P, indicating SOC was the primary regulator of C : N and C : P ratios, while N : P was only significantly correlated with

TN, suggesting that N : P was mainly regulated by TN.

Key words: Agro-pastoral zone; Artificial vegetation; Stoichiometry; Nitrogen limitation
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Table 1 Basic information of sampling sites

TR 23} 3 4 134K (m) W) L BE 5 (%)
(RN 111.16°E ~ 111.67°E 40.97°N ~ 41.19°N 1 608.6 ~ 1 803.1 7~15 85
TN 111.52°E ~ 111.76°E ~ 40.94°N ~ 41.12°N 1596 ~ 1688 8~10 80

Fr &40 110.58°E ~ 111.10°E  41.10°N ~ 41.29°N 1705.1 ~1810.7 1~5 65
) 111.10°E ~ 111.51°E  40.89°N ~ 41.92°N 1464.1~1719.6 3~33 85
L 111.16°E ~ 111.69°E  40.95°N ~ 41.42°N 1459 ~ 1862 10~22 60

A~ 20 m x 20 m MIFRIERFE/NX., FERASREE/NX A
EXALEE 3 DN Imx I mBERETH 1D 1 mE
B IR, SRR IC SR FAE T NI AR, AR
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2 HEREHN
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F2 RUZBETAEREHLELIEC. N, PRECFHSHNNERAES T
Table 2 Two-way analysis of variance for soil C, N, P and their stoichiometric ratios under different vegetation types in agricultural-pastoral
transition zone

S socC TN TP C:N Cc:Pp N:P
B 7.429™ 1.352 1.465 1.978 3.789" 0.278
+)2 0.345 0.082 0.629 0.175 0.019 0.607
T =+ 22 0.299 0.188 0.081 0.459 0.083 0.997

e Erpo xR RIFIRIEN A P<0.05 F1 P<0.01 YK,
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Fig. 1 Soil C, N and P contents and their stoichiometric ratios under different vegetation types

®3 TEC. N, PREAFIHELZEMNEEUEXR

Table 3 Linear regressions among C, N, P and their stoichiometric ratios

SOC TN TP C:N C:P N:P

SOC  y=0.0098x+ y=-0.0015x"+0.031x y=—0.0015x>+0.031x+0.161, y=4.2217x-13.302, y=14.168x-52.079, =0.0262x+3.9777,

0.8843, +0.161, R*=0.0615 R*=0.2739™ R*=0.3102"" R*=0.0022
R*=0.0052 R*=0.0615

TN y=10.1485x+0.1202, y=-26.596x+51.756, y=-62.325x+140, y=1.3788x+2.8762,
R*=0.4754"" R*=0.2001" R*=0.1105" R*=0.1122"

TP y=-26.596x+51.756, y= —422.75x+191.27, y=5.1719x+5.5909,
R*=0.2001" R*=0.2358" R*=0.0732

y=2.3888x +17.546, y=-0.0141x+4.5839,
R*=0.5737" R*=0.0413

y=0.0038x+3.9163,
R*=0.0305

He R R0 RN HEEIS P<0.05 F1 P<0.01 &2 /K,

FEE&SEETRY . B IS E; 50 ~ 100 em +J2 N A1 C @ P ZIAIA EFAIAHSEHE (R 23510 0.273 9 Fil
o, RICNREF A>T A>T > F7 2% 03102, 43414 0.52 fi10.56, P<0.01), TN 5 TP,
23 TEBmABERHEAFTERZENEEXR C:N.C:PHN:PHRIHBIFHEHIE KR,
+HE . N, P EKHARI IR LR HP TINS TPAIN : PEIEMX, S5C:NAMC:P
3 fim, SOCH TN, TP MIN : P ZEIMLMEMl  2HMKE. TP 5 C: N M C: P 2R FHAMK
B RFRBZE, Pearson MM ALE; 1M SOC 5 C : (P<0.05), C : N Fl1C : P 5 i 2 EAH(P<0.01),
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