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Soil Organic Carbon Distribution Patterns and Influencing Factors
in Ningxia Typical Stand Based on Stable Carbon Isotope Analysis
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Abstract: In order to understand the dynamics of soil carbon in mountain forests with different precipitati-
on gradients, we selected the soil samples of Picea crassifolia and Pinus tabuliformis in Helan
Mountains, Luoshan Mountains and Liupan Mountains in Ningxia as the research objects. The vertical and
horizontal distribution of soil organic carbon characteristics [ soil organic carbon (SOC), stable carbon iso-
tope composition (8" C) and B value] in Picea crassifolia and Pinus tabuliformis were analyzed, and the
effects of soil chemical indexes on soil organic carbon (SOC) characteristics were investigated by redundan-
cy analysis. We explored the characteristics of soil stable carbon isotopes in arid and semi-arid regions, in

order to provide a basis for revealing the dynamic change of soil carbon in mountainous forests in arid re-
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gions. The results showed that: (1) with the increase of precipitation in the sample land, the soil SOC con-

tent of both Picea crassifolia and Pinus tabuliformis increased gradually, while the soil 8 C and B values

decreased gradually. Under the same precipitation condition, Picea crassifolia was more conducive to soil

organic carbon accumulation than Pinus tabuliformis. (2) The SOC content of both Picea crassifolia and

Pinus tabuliformis decreased with soil depth increasing, while the 8" C of both increased with soil depth

increasing. (3) Redundancy analysis between soil organic carbon characteristics and soil chemical indexes

of Picea crassifolia and Pinus tabuliformis forests in Helan, Luoshan and Liupan in Ningxia revealed that

alkali-hydrolyzale nitrogen was the dominant factor affecting soil organic carbon distribution characteris-

tics.

Key words: soil organic carbon; stable carbon isotope composition (8"°C); carbon dynamics; B value; in-

fluence factors
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Table 1 Basic situation of the sampling standards in the study area
A 2 Y 1Ly i 2 7 AE BB K i 7 25y %73 R
Forest type Mountain type MAP/mm Longitude/® Latitude/* Altitude/m Soil type
2221l Helan 350 106. 1 38.78 2 434 JK# + Gray-brown soil
Hip
Picea % 11 Luoshan 600 106. 28 37.30 2 567 JK#t Gray-brown soil
crassi folia
757% 1 Liupan 676 106. 2 35.67 2 805 W# + Gray-brown soil
%2211 Helan 270 106. 09 38.78 2 275 JEH + Gray-brown soil
VI
Pinus X1l Luoshan 400 106. 28 37.28 2 350 W4 £ Gray-brown soil
tabuli formis
N#E Liupan 638 106. 24 35. 60 2 209 WAt Gray-brown soil
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Table 2 Comparison of soil characteristics of different precipitation gradients (mean = SD)
+ e HF B 42 Picea crassifolia WA Pinus tabuliformis
Soil property HL LS LP HL LS LP
C/N 17.77+2.18Aa 13.34+5.56Aab 10.03+3. 38Ab 6.91+3.59Bb 17.39+9.31Aa 7.98+3. 26Ac
TN/ % 0.25+0.07Ab 0.26+0.03Ab 0.38+0.08Ba 0.22+0.03Ab 0.17+0.04Bb 0.44+0.06Aa
TP/ % 0.0540.01Ab 0.07£0.01Ab 0.134+0.00Aa 0.04£0.01Ac 0.06+£0.01Ab 0.1140.00Ba
S/(g/kg) 0.72+0.52Aa 0.46+0.16Aa 0.237+0.03Aa 0.617+0.58Ba 0.45%+0. 14Bb 0.23%+0.06Ab
AP/(mg/kg) 4.30+3.01Aab 2.4641. 40Bb 6.5944. 25Aa 3.46+1.89Bb 3.5942.00Aa 3.57+1.62Ba
AN/(mg/kg) 165.99+83.42Ab 199.86+59.98Aab 243.72+22.30Aa 122.66+66.91Aa 175.24450.45Aa 169.67+40.12Ba

AK/(mg/kg) 67.93437.64Bb 151.01+88.15Aa 78.78441.28Aab 119.29450.24Aa  164.36487.71Aa

98.05+32. 36Aa

T HL B2 10 LS Bl LP. S Bl TN 250 TP, 20 S, 23k s AP, SAUHE s AN. i 0 AK. U0 . RAT AR R /NG S8k 3278 A1 7 Ak
Sy I ZE B[R] 78 0. 05 K P A7 76 8 35 P 22 S R TR RS 2 Bk 37 AR TR) L 288 B bR 43 8] 76 0. 05 7K 77 7 J 3 M 22 57 (P <20, 05) s 3R N B {E

NEME L FRUEE (n=18); F A

Note: HL. Helan Mountain; LS. Luoshan Mountain; LLP. Liupan Mountain; TN. Total nitrogen; TP. Total phosphorus; S. Salt; AP.

Available phosphorus; AN. Alkali-hydrolyzale nitrogen; AK. Rapidly available potassium. Different normal letters in the same stand indicate

significant differences at the 0. 05 level among the mountain types, while different capital letters within the same mountain type indicate signifi-

cant differences at the 0. 05 level among the forest types. Values in the table are mean &+ standard deviation (n=18); The same as below
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Different capital letters indicate the significant differences among different soil layers in the same stand (P < 0. 05)

Fig.1 Changes of SOC and 8" C value in forest land of Picea crassifolia (Pc)

and Pinus tabuliformis (Pt) from different mountains
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Fig. 2 Changes of B value of Picea crassifolia (Pc)

and Pinus tabuliformis(Pt) from different mountains
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SOC. Soil organic carbon content;d. Stable carbon isotope composition(8" C)

Fig. 3 Redundancy analysis of soil carbon and soil properties of Picea crassifolia (Pc)and Pinus tabuliformis (Pt)
RI3 ITEHFUIBENEZHHFMEZELT
Table 3 Importance and significance level of soil properties
‘ HUWE =K Picea crassifolia WS Pinus tabuliformis
+HEdE bR
Soil i R ik TTHR R i FE pigi
property Explained Contribution F P Explained Contribution F P
variation/ % /% variation/ % /%
AN 35.1 75.1 28.1 0.002 36. 6 68. 4 30.0 0.002
S 5.2 11.1 4.4 0.032 0.5 0.9 0.5 0. 606
C/N 2.7 5.8 2.4 0.128 6.0 11.2 5.7 0.016
AP 1.3 2.7 1.1 0. 264 1.1 2.1 1.1 0.3263
TN 1.1 2.3 0.9 0. 376 5.0 9.3 4.4 0.024
AK 0.7 1.5 0.6 0.488 3.4 6.4 3.4 0. 046
TP 0.8 1.6 0.7 0. 444 0.9 1.7 0.9 0. 360
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