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Abstract: Castanopsis eyrei is one of the main dominant species in the mid-subtropical evergreen broad-leave forest, and

plays an important role in the subtropical forest ecosystem in China. In order to reveal the differences in the vertical
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distribution of soil organic carbon content of Castanopsis eyrei natural forest at different altitudes and its influencing factors,
this study took the single vegetation type of the natural forest of Castanopsis eyrei in Wuyishan Nature Reserve as the
research object. Fixed sample plots were set up within the range of 5 altitude gradients (540 m, 700 m, 850 m, 1022 m,
and 1200 m) distributed in a concentrated manner. By measuring soil factors ('soil total nitrogen, total phosphorus, soil pH
value, bulk density, soil organic matter, silt, sand and clay) , climate factors ( soil temperature) , vegetation factors (fine
root biomass) and soil organic carbon content at different depths of each elevation gradient, the distribution characteristics
of soil organic carbon along the uplift and vertical soil layers were analyzed. A linear regression model based on principal
component analysis was constructed. The results show that; (1) At the same altitude, the distribution of soil organic carbon
content in the vertical profile of soil has obvious “surface aggregation” phenomenon; At the same soil depth, the content of
soil organic carbon gradually increases with the increase of altitude, but the increase rate decreases with the increase of soil
depth, and the high altitude area is conducive to the retention of soil organic carbon. (2) Soil organic carbon content in
different soil layers is positively correlated with altitude, soil total nitrogen, soil water content and soil silt (P<0.01), and
negatively correlated with soil temperature, soil bulk density, soil clay and sand ( P<0.01) ;In the surface layer of soil
(0—10 e¢m, 10—20 cm) , the biomass of fine roots and soil organic carbon content, soil organic matter and soil organic
carbon content are extremely significant ( P<0.01) or significantly positively correlated ( P<0.05). There is a significant
negative correlation between soil pH and soil organic carbon content( P<0.05), and between soil sand and soil organic
carbon content in 20—30 cm soil layer ( P<0.05), but there is no significant correlation between these two factors and soil
organic carbon content in other soil layers (P>0.05). Altitude is the main factor affecting the distribution of soil organic
carbon content, followed by soil, and vegetation mainly affects the distribution of soil surface organic carbon content. (3)
Altitude factors can affect the distribution of soil organic carbon by affecting the formation and transformation factors of soil
organic carbon and changing the accumulation and decomposition rate of soil organic carbon. (4) The fitting R* of the
multiple linear regression model is higher than that of the one-variable linear regression model, which can explain 82.1%—
98.1% of the variation of soil organic carbon content. It can be seen that different combinations of environmental factors can

better explain the variation of soil organic carbon content in different soil layers with altitude gradients.

Key Words: soil organic carbon; altitude gradient; Wuyi Mountain; Castanopsis eyrei; linear regression model
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BPEAG 4Bkt fitt i S eGP B S 38 3L

BT, FNAMEH T 24 SOC 1 BB AN e 25 VTP R T R M98 TAE, 4% £ 5D X AL 23 9
FiAS [ AE e 70 - 38 B & S P52 W, 38 AL 1 5 M DI I AR B 3 OG5 o T 00 55 RS ) Vg 4
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SOC #™ LRFAE" " A5 T WA T T RIS, SRTATXS T 20— FRMA R AE A [RIHER SOC 43 A5 F5AE B IR BIL ] 77 1
WESEED IR ASHITTE AT RE ARG A (6 5 A4 B2 b S D B0 G, 0 B KB AR SOC T AS [l g 4k
o0 e AN TR R P 2 v 1 b J= A AL, 4Bk SOC i AR B ma AL, & A iR L A AR PR X 4 1
ok it He A e (A Rt Al ) st DAy v IV Rty R B f i S BRAB AR S St — 2 2%

1 #R57FE
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WFFE XA TR L SR X N (27°32/36"—27°55"15"N ;117°24'12"—118°02'50"E ) , SF-34 4% 1200 m,
AR DA THE S () 25 B A T B A K DR A iRy S B 1 rh I BT i PR AR S R G, AU 28 A i e A8 1) T AR
7RG AP RO 12.7—18.1°C AP B KA AE 2000 mm 22 A7, 4R F- X RIS O 82%—85% ,4F
P55 HAE 120 d DL e 252—272 d, X P 3 m (IR, R AR BRI 2, T 338 T 0 o W 3, T IR
MR Z AR £1E AR 700 m LUR) (BEZTHE (4K 700—1100 m) (#53(1100—1900 m) . Ll %8 ( 1900
m LA ) s MR B i 50 R VTSR e AT 3 1R 43 ) Sk o 4 e bR (200—1000 m) | BT TR 28 4k (1000—1350
m) EFHAK(1350—1750 m) & AR (1750—1900 m) 5 & 34 (1900 m A b)) H57
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KR L A SRR DXCRITRE AR TP 20 A 1Y 5 AN [ HE SR AR g SER e -l 70031 A AR 25 e 20 (540 m) —HL
FE(700 m) \=HE(850 m) L HAS (1022 m) (KWENS (1200 m) , FEERBREE N ICE 3 SRMAS 9 20 mx20 m
4 [ E e, JEE IR 15 HukEsth , R F-4F GPS B TR HRAE AL B (] I 10 S g BRAE 5 B2 33 1) 45 b P X
SR AR SRR R R TE Z I 2R A I (3R 1) REERTTHCE 2017 4E 6 H

MR ALBCIR DL . B ARG KSR PRI B 540 m Ab AL 8 B V% Tv K2 B FR - K AT (Schima superba) | 75 1
( Syzygium buifolium ) . /> M ¥ [ ( Engelhardtia fengelii ) %5, ¥ A JZ 8 B 3 24 H 2% 95 K ( Pleioblastus
yixingensis ) SR AE ( Rhododendron ovatum) 4T (Ilex chinensis) \7-F: ( Dicranopreris dichotoma) ; #4% 700 m 4k
TR R SRART T A JZAR B 32247 24 ( Syzygium buifolium) (R 111F 5K (Michelia maudiae ) HEAJZ R FlA T e
A% ( R.champinicane) . 2 4R 4% ( Rhododendron ovatum ) | 75 Fif ( Syzygium buifolium) | HEAS JZ W Fi 32 B4 X8 1l ik
( Spatholobus suberectus Dunn) ML [ ( Diplopterygium glaucum) . 4K 850 m AMFH B HEE TTA)Z F BRFh Ry A fof
(Schima superba ) . & Xl #% ( Cyclobalanopsis glauca ) . 5y J&# ( Masson pine) . J| & £t B ( Rhododendron simsii
Planch ) &5 | EAR JZ W AP £ 2 A D4R 4L ( Rhododendron ovatum) | 1L #13E ( Elaeocarpus sylvestris ) . 7 & 1 7Y (R.
champinicane) , HA)JZ I Fp T2 ZAGIRATU ( Lophatherum gracile) . B ( Diplopterygium glaucum ) ; #3% 1022 m
BihE RIR MR BE IR T+ K2 A A Aaf ( Schima superba) | L ¥ 9L ( Elaeocarpus sylvestris ) . ¥ [ #% ( Castanopsis
lamonteiiHance ) , HEARMBFR I A5 K J7 48 ( Photinia sp) /b M8 (€ ( Engelhardtia fengelii ) 55 , ¥ AR BL
( Diplopterygium glaucum) IRATW ( Lophatherum gracile) ; 4% 1200 m &t ff MAE 8% HE 78 Tv AR JZE B AP A K fof
( Schima superba) A1 K% ( Lithocarpus glabra) NS ( Eurya loquaiana) | JFEFAKEES ( Rhododendron latoucheae) LA
Je—SE IR A AN E EEARS ( Masson pine) K2 ( Cunninghamia lanceolata ) 51 A HEAR 2 24 My Dk
T ( Oligostachyum oedogonatum ) | % & ( llex chinensis), W AR JZ W Hifn, TE UK K W FEZWHE A
( Diplopterygium glaucum) , 1% ( Woodwardia japonica) 5§ .
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F1 EMEREE
Table 1 Survey of sample plots

, . JERA Iy
, BRL ALY g Tt/ e TR/
S wm W) mm DOMEm EEEEM g, o
Geographical . Mean diameter Average . .
Sample plot 2 Altitude slope slope . . Thickness of Thickness of
position at breast height tree height .
humus layer leaching layer
117°45'06"N,
! 27940 3R 540 28 i 29.5 16.2 3 28
117°41'11.5"N,
2 210443 3E 700 30 # 32.1 15.5 7 38
117°40'48"N,
3 2TOUMISYE 850 25 [ 34.2 153 9 37
117°39'17"N,
4 27943 18"E 1022 20 [ 264 19.4 10 34
117°39'17"N,
5 27940'10'E 1200 20 (L1 25.6 16.6 8 31

1.3 R IERE R AR S

RESRREHLPN R S BT AR 13 3 A R HERFE S, 3L 45 A SRFE S B HERBER 43 2 SRR BURERD K £
8 F2 R AR TR ISR, BN 5 em (9 145 R4 0—10.10—20 .20—30 em 3 A H3E 4+ 2 FANFEHb T 5 HURE
3R, FAR R A —FE )2 )2 R R A Y A R A B I % fE A AT R Rt A
Wk MR R MRS R4, 1 2 mm G TR0 . B FEHIAZ IR 1 0—30 em 35T, IR JIREE +
FEHT 1] 5256 % T AN, MR AR AR W D SR B 1k B AR R vE EA T HURE | A Bt B AL 1 3
RIS FE T B9 BRAEBTRE (20 a Z247) , ZERE ST 1—1.5 m AN EAR M 5 em POAMEREGE 0, 2R45H0 3 A,
TR 0—10,10—20,20—30 cm +JZ T 400 K RIPE MR AR 0 2 IR G 2648, BNk 3 IRE R %
A I 5258 % A 20 H it W R R G UE R K AR (AR <2 mm) TS FREEE ARG T 2 1E

ST R H SR R H R I 2 0L SOC SR FH B R — A% TR B A I A gk R AT, A IR
170—180°C 14 F BT IA B IR 5 min, S5 5 ml (B RR B4k 38 v (G HLBR , 7 FH AL 1% 0 22k xof
I T R MEZ Hhd 7R A WA T A AR T T FE AR R I KR 1T SOC 1 & & AR EL 2 Y SOC
IRV R 1.724 BIRAS HIEA MR &, H S ECR S IR— o LG 2 /% (ATN—300 4 H
ShE AL s L BER FHBA—SH B BT L A7k s 138 pH E R /K £ oA 2.5:1 2K 42 pH 31 ( Starter
3100) ; 3R &K R A TDT( Time Domain Trans-missometry; Acclima, Inc. Meridian, 1D, USA) #8:3k i
P B 37K - R AEBE B 3R 515,25 em 4, 4340 3R 14 0—10,10—20,20—30 cm + )2 K + 1
FrKERAE, [T R LT 09 K e R A T o
1.4 B

K] SPSS17.0 AT B K 25 229347 ( One-way ANOVA ) Flldie/IN i 522 5k (LSD) 34l AN ] )2 SOC
TEANRTEEAR A 22 5 (0= 0.05) , K Pearson AH ¢ FE02: 5 1 & P [RAH DG OC & | SR ] FE 050 40 BT i X AH DG
IRBE R 747 3 A 5 SR I ZME BN 204 (—JT e 2200 40 # SOC 5 T3 FRARPE ot <k PR A 420 DR TB] 9 A
Kb,
2 #R5HH
2.1 [l — )2 A ML R R B A A AR

R RARFIREMOA R = B SOC ZE Rl — 4 2V B b i3l B o A LA an &l 1 ez, 5 ANk s B
SOC 7t 4y bifi A )22 A BE I in e A1, L ok s i v 1 1) - 5 i 3, e, SOC &% & 7E 14K 1200 m 1 0—10
em T3+ 2R B, K 72.59 g/kg; TEFIR 540 m H 20—30 em 2 HIEFEE &K, N 15.58 o/kg, KRiEIA
1022 m 4b, FPA TR 3 412 SOC & 22 51 B ¥ (P<0.05) . 0—10 em +JZBR7EK 1022 m SOC &5 850
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m 1200 m SOC 7 f#&22 A ESN, Hailik SOC & 22 538 3 ;10—20 cm, BRIFIK 540 m SOC Fi 25
AN, HANR SOC &2 R ¥R B 3 ;,20—30 em, BRI 1200 m SOC &85 850 m 1022 m ZH A B
Hh HATFR SOC & it G 25 5 (P<0.05) . 0—10 em +8E3R)2 SOC & (53T (0—30 ¢m) SOC 77
1Y 48.29%—52.7% , B 415K 0—10 em +)2 SOC & B F =T 10—20.,20—30 em )2 (P<0.05)
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80 Aa Wi /m
2ol A A L, E
o0 (B ] -
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w5 60 - nh £ 850
48 o 1022
& O 50 L HE 3 1200
=28 i
g5 vr Y
_Hg ot Ie
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E1 EA—tERREIEFGIRISBEREESHIFLE
Fig.1 Distribution characteristics of soil organic carbon content in the same soil depth along the uplift gradient

AR R FREFR IR 7] — R AN ] LR M) 25 5 B35 (P<0.05) , A Al/ING FRERIR [ — L EA R K ] 22 53 2.2 (P<0.05)

2.2 IR TFAHOCHR bR X5 A WL & A E R

MFE 2 AP [ R R AR 2 5B B, 0—10 em 12 HIELBETEIR 850 m Kb, 1
R 1200 m AbFRA, BRIEA 850 m Ab, AR 158 28525 R YR W35 5 10—20 ,20—30 em 12 7EEHK 850 m
b FerE R 540 m AbERAIR, H 20—30 em )25k 850m +IELwE 5 AR 2R BE . 0—10 )2+
pH [HTEHFIR 540 m Abf i H 5 HARTER B A ;0—10 ,10—20 .20—30 em 12 + &K REE K THE &
WG, HEAK 1200 m HHE S /K5 ARk 22 7 3 BRiBIR 850 m 1022 m AbAN[R] )2 T 80 B 22 %3
2 WO R 1 )2 A AR A R LT R Rk A R 2 R R

#2 FEBETAELEREETFAELER

Table 2 Relevant indicators of environmental factors at different altitudes and different soil layers

5SS + 2% E/ em 4K Altitude/m

Factor Depth of soil layer 540 700 850 1022 1200

STNC 0—10 2.33+0.67Ac 2.89+0.16Ab 3.17£0.14Aa 3.36+0.12Aa 3.3220.19Aa
10—20 1.50+0.20Bb 2.00£0.17Ba 2.21+0.09Ba 2.18+0.15Ba 2.19+0.17Ba
20—30 0.53+0.13Cc 0.97+0.11Cb 1.32+0.30Ca 1.33+0.13Ca 1.28+0.13Ca

STPC 0—10 0.19£0.05Ab 0.31£0.11Ab 0.33+0.07Aa 0.20+0.08Ab 0.17+0.08Bb
10—20 0.14+0.10Bb 0.21+0.06Bab 0.31+0.07Ba 0.18+0.05Bb 0.20+0.03 Aab
20—30 0.11£0.04Cc 0.19+0.03Bb 0.29+0.02Ca 0.17+0.02Bb 0.15+0.05Bb

pH 0—10 4.94+0.11Ca 4.52+0.11Cb 4.42+0.17Bb 4.32+0.10Ch 4.56+0.98Bb
10—20 5.12+0.14Aa 4.7420.19Bc 4.53+0.12Bbc 4.48+0.09Bbc 4.58+0.12Bb
20—30 5.02+0.12Ba 4.99+0.43Aa 4.76+0.06Ab 4.58+0.15Ab 4.87+0.12Aab

SWC 0—10 25.43+1.30Cc 27.77+1.01Bc 30.10+0.11Bbc 33.84+1.32Ab 36.20+1.51Aa
10—20 26.85+1.34Bc 27.83+1.42Bbe 30.46+1.37Ab 31.16+2.11Bb 35.29+1.15Ba
20—30 27.74+0.96Ac 29.22+0.79Ab 30.55+0.52Ab 30.12+0.34Ch 32.60+0.39Ca
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A T BB/ em M3 Altitude/m

Factor Depth of soil layer 540 700 850 1022 1200

ST 0—10 24.71+1.36Aa 24.21+1.1Aab 22.39+0.60Ac 21.33+1.23Ac 21.10£0.57Ac
10—20 23.54+2.03Ba 22.79+0.75Ba 22.02+0.47Aa 21.05+0.57Ab 20.18+0.49Bb
20—30 22.51=1.11Ca 21.62+1.22Cab 21.17+0.23Bb 20.46+0.46Bb 19.35+0.49Cc

SBD 0—10 1.23+0.88Ca 1.13+0.481Ch 0.97+0.91Cc 0.840.87Cd 0.77+0.71Cd
10—20 1.63+0.21Ba 1.51£0.09Bab 1.3220.56Bbe 1.26+0.60Bcd 1.16:0.05Bd
20—30 2.02£0.12Aa 1.82+0.13Ab 1.62+0.06Ac 1.61+0.21Ac 1.420.10Ad

FRB 0—10 1.142£0.90Ad 1.5420.13Ac 1.84+0.15Ab 2.26+0.09Aa 1.77£0.11Ac
10—20 0.73+0.14Bc 0.68+0.05Bc 0.85+0.07Bb 0.77+0.04Bb 1.02+0.09Ba
20—30 0.53+0.04Cb 0.45+0.04Chb 0.52+0.05Ch 0.51%0.11Cb 0.63+0.51Ca

SOM 0—10 75.16=1.90Ad 89.94+1.68Ab 118.45+1.76Aa 87.49+0.84Ac 129.31+3.41Aa
10—20 59.06+1.67Bb 65.59+4.29Ba 71.01£6.90Ba 67.21+2.88Ba 70.11+1.64Ba
20—30 35.42+3.53Cc 46.18+2.45Ch 54.13+4.94Ch 59.52+6.83Ca 64.68+6.86Ca

Si 0—10 37.74+1.43Ac 38.99+1.79Ac¢ 41.21£2.27Abc 44.98+3.07Ab 48.36+1.10Ba
10—20 32.55+1.67Bc 35.93+1.25Bhe 37.16=1.06Bb 36.70+0.75Bb 50.32+2.75Aa
20—30 27.61x1.10Cc 29.35+1.37Cc 31.95+1.86Che 33.62+0.62Bb 41.66%3.75Ca

cl 0—10 30.66+1.54Ch 32.12+1.79Aa 28.97+1.65Abc 25.30+2.08Ac 24.51£0.95Ac¢
10—20 37.84+2.23Ba 27.78+2.23Bc 28.31x1.03Ab 25.59+0.74Ac 23.9421.55Ac¢
20—30 43.85+4.91Aa 26.08+1.58Bb 22.77+3.15Bc 21.71+4.98Bc 19.02+7.96Bc

Sa 0—10 31.59+1.78Aa 28.89+1.67Ch 29.83+1.21Ca 29.72+1.50Ca 27.13+2.47Bb
10—20 29.61x1.73Bc 36.29+2.10Ba 34.53+1.98Bb 37.7120.69Ba 25.74%1.31Bc
20—30 28.54x1.23Bc 44.58+0.73Aa 45.28+1.37Aa 44.67+1.25Aa 39.32+0.17Ab

AR S FAF R W — IR R 2 18] 25 5 3 (P<0.05) , AR/ NG PR 7] — + 2 AN R3] 25 7 3% (P<0.05) 5 STNC: HHE4%
B, Soil total nitrogen content; STPC; + 3 4> B & &, Soil total phosphorus content; SWC: + 3% /K £, Soil water content; ST'; 1 HE I & | soil
temperature ; SBD ; 13255 | soil bulk density; FRB; 414 2E 4 it , Fine root biomass; SOM : + 37 HLJF & #i, Soil organic matter; Sa: 1370, Soil
Sand ; Si : T3EWIRL, Soil Silt; CI: T3k, Soil Clay

1T Pearson AHIEMEMMTEE IR BR (2 3) A1 JZ SOC & 5k  HiESA  HEES/KE  HIERE

ek R R B (P<0.05) BiR B E A IE R (P<0.01) ; IR A A PR & RS 0—
10,10—20 cm £ )2 SOC & &2 B 3 (P<0.05) sl i 3% (P<0.01) IEM KRR Al 12 SOC a5 1S
BEANASE , 135 pH 3R R & 50S 20—30 em HHEJEJZ SOC & & .3 (P<0.05) 3tk it & 4156 (P <O0.
01) , XKML KIREIHEFR 0—30 cm J B NAFERE + )2 SOC 7 it (1 s AR M T4k i J |+ &
B MU AR AL, LA S R T s | e 1 3R | ek sk,

x3 FRTETEENBRSHRERETFHEIHE

Table 3 Correlation between soil organic carbon and environmental factors in different soil layers

LRRE em
Depth of STNC STPC pH SWC ST SBD FRB SOM Altitude St Cl Sa
soil layer
0—10 0.887 " 0.107 -0.68 0.825*" -0.767"* -0.849*" 0.803"* 0.776**  0.885*" 0.844"* -0.823"" -0.787 "
10—20 0.837 " 0.346 -0.712  0.830"* -0.783"* -0.745"" 0.606 " 0.648 0.874**  0.793"* -0.865"" -0.364
20—30 0.829 ** 0.513 -0.771* 0.788*" -0.804"* -0.894"" 0.277 0.864 0.850** 0706  -0.777" -0.840 "~

* P<0.05; #* P<0.01

23

SR L A LR S B T
HI T AR AR R A Y A SR, T R I 7, 3 pH (| B S i DA AL
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J R HERYRE KR BPR R AR AR E O R T, RS KR BRI O SRR, AR T
F AT AT AR BG M e 3R 1L KRR AR 1 3452 SOC B FEIRF (£ 4) , 45 /R ,0—10,20—30 cm -2
FERWAHRT 1 BEREE RS 2 4, BB 508 83.277% .82.291% ,10—20 cm + )2 E W+ KT
1 FRRE(E LA 3 4, B AR /el 87.752% , S WA [R) R 4K 7 1405+ )2 SOC A4 K fs 8. 0—
10 em +25—F M5 SOC Z HHERA I E/KE IR bR Aok A& AW a RS T
3 S AR TR B R R E ik 68.809% 5 10—20 em TJEH 1 F 4> SOC Higk S K
B IR R A E AR, B RS R IA 45.635% , 45 R HHERY R S SOC MISEE R, Eit
fif R 1k 67.086% ;20—30 cm iF 1 RS SOC 2k, H R | H Sk R PUR | 5k
G EHE TR, BRI ERAS IR 48.719% , 5 — s LR S SOC AH PR R K, BE#RE 20—30
em 13 SOC 75 5735 82.291%,

F4 TRTIETEGNRERERFHHN

Table 4 Analysis of soil organic carbon and environmental factors in different soil layers

A 0—10 c¢m 10—20 c¢m 20—30 c¢m

Variable F1 2 Ic F1 F2 F3 IC F1 2 IC
SINC 0.799 0.488 0.876 0.840  -0.110  0.350 0.839 0.578 0.692 0.813
STPC -0.280 0.795 0710 -0.009 0105 0972 0957  -0.070 0.799 0.643
pH -0.509  -0.772 0.854  -0.690 0.034  -0.683 0943  -0.263  -0.671 0.519
SWC 0.966 0.075 0.939 0.701 0.584 0255 0.897 0.855 0.401 0.891
ST -0.883  -0.141 0.800  -0.873  -0.228  0.060 0.818  -0.839  -0.333 0.828
SBD -0.950  -0.081 0909  -0.700  -0.327  -0.461 0.810  -0.839  -0.480 0.933
FRB 0.726 0.438 0.719 0.374 0786  0.295 0.844 0.825  -0.354 0.806
SOM 0.684 0.182 0.502 0.499 0.228  0.681 0.765 0.787 0.455 0.826
ER Altitude 0.977 0.093 0.964 0.903 0335  0.175 0.959 0.891 0.407 0.959
Si 0.962  -0.045 0.927 0.682 0.669  0.015 0.913 0.964 0.106 0.941
cl -0.961 0.055 0927  -0.928 0.004 -0.288 0945  -0473  -0.751 0.788
Sa -0.930  -0.025 0.865 0.138  -0.907  -0.001 0.841 0.231 0.935 0.928
PEAEA Characteristic value 8.257 1.736 5.476 2.574 2480 5.846 4.029

fRBAE A Explain variables 68.809  14.468 45.635 21452 20.666 48719 33572
Sitfke i

68.809 83.277 45.635 67.086  87.752 48.719 82.291

Cumulative explanatoryvariable

F1.F2 F3.:[KF Factor;IC.; 8FRFL[REE Index commonality

2.4 THEAHUAR S R ] R A

FE RS ATV R N FH SR T LAAS 3] 455 ) PR ) VAR 3 2 G 3R | RIS AR 22 (R 7 () 22 J L 2 v g ik — 20
THBR (AN BB 21 452 0 B 7 (8] A 58 56 3R, BT BRAS S ) RF N B 58 42 57 1 45 IR T4 SOC % 1t (152 I AL
il , PR 32 B3 43 A5 A A 25 382k = R e PR 10— 25 AN I V31 20T, s 7 R 7 S 28 b %53 i R - X
SOC BysZMmFERE
2.4.1 AR L2 HHEA LK E E— o Mk B

FF AR g —In T, i R 2 R E WM TS SOC Fa i) —nR R R (K S5), =
ANEE1JZ SOC FEY SR S KE SR FEEREEFEMXCER (P<0.01),BEILZIM,0—10 em £
EE A Y | SRR AR 2 A W E AR OCOE R (P<0.01) |, REMRRE 1A HLAR & 1 1Y 64.5%—78.6%I1)
St Hh AR A PR S LS RAE KR (78.6%) ;1020 em T ZBRANRAE WS SOC & B M 4k
(P<0.05) ,J85 T HEkY KL RERLIA BB 240 E (P<0.01) | REMRRE + A HLER & 1Y 55.6%—74.8% )75 ¢
Horp SRR 5 A PR S B AU A RPK (74.8%) ;20—30 em + 238 5 H3Erb ki Kikiik &Jz%ma@é
F(P<0.01) , BEfF#RE SOC FHEMY 60.5%—T78.9% A5 57
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£S5 TRIETEANHRSE—TLEEATE

Table 5 Univariate linear regression equation of soil organic carbon content in different soil layers

TJZGHE/ em [ml )75 72 )
Depth of soil layer Regression equation R F P

0—10 y=7.520x +36.714 0.764 42.151
y=2.484 SWC -16.915 0.680 27.635
y=27.062 STNC -22.308 0.786 47.791
y=-55.617 SBD +114.224 0.720 33.453
y=25.882 FRB +14.983 0.645 23.069
y=0.2956 Si +24.733 0.712 32.117
y=-2.1419 Cl +118.11 0.677 27.207

10—20 y=2.488x +27.728 0.723 33.965
y=1.072 SWC +2.696 0.689 28.806 <0.01
y=-2.195 ST +83.301 0.613 20.55
y=-16.165 SBD +57.435 0.556 16.253
y=9.635 STNC +16.032 0.700 30.342
y=1.2705 Si —6.182 0.705 31.125
y=-1.1308 Cl +68.687 0.748 38.623

20—30 y=5.328 x +13.452 0.783 46.99
y=3.987 pH -90.371 0.621 21.285
y=-5.656 ST +148.335 0.647 23.801
¥=0.626 Sa +23.089 0.705 31.072
y=-0.9592 CI +55.12 0.605 19.87
y=-34.033 SBD +87.134 0.789 51.495

y: LA MK Soil organic carbon;x: MK Altitude

2.4.2 AN[F L2 AT AR F i 2 oo I AR

ST 2ot EASHT, rT AR E 2 E R H T 5 SOC & & 2 n AR (% 6) . 0—10 em
TR HIE T (R ) R (2R AE) 5 SOC SEIE RPN 0.832, ME H 7 (k) L IR (4
) M F(ARAEYE) 5 SOC S E#-E R R 0.843 @ TR R BIH IS R MR AT (k) | T3
(AR AE L RHEER KK 55 SOC F RS RN 0.866, 5 T2 25 [l 40L& BAH K 22 o4 vk [ I 44
R* , A] WK A AR TS IR LSS A BE B AP B 0—10 em SOC F E AR 55 10—20 em +JZH,
TR A KAy IR RO KRS SOC & A B B 51 (0.940) |, e S 4 A AN [ TRE 4R 10—20
em SOC & & Y28 5 ;20—30 em T 2GR T IERMR A E pH 5 SOC &G s (0.981), AllL, £
RIF-XF SOC H i B I8 i 2R, SOC 7 i AR k& 2 Fh T2 5 E T I 45

3 Fit5iTie

3.0 GHREIORAR A LA ] T 20 A Ak B 25 () 23 Af HL

ECH R IR AR AR R — B3 SOC & 1l B0 57 AR B Bt 4 2 38 i 1%, H. 38 3R)2 (0—10 em) SOC
O TR (2030 em) | SEILHT LAY < B REAE, B 5 SR X )bk L3 SOC I 4y
A J2 8% 3R HGHT LU TR SOC S A A ST 2485 1 — 80, — J ThI X AT B2 PR O 43R IR R BT R A 7%
S SR PIEAR , [RII BHRR R AAMAR R 204 T L3R )= 3R )Z SOC T BRI TR R 20 W), RS it
LR AR B B A N 2 3R 20 B R K S EREE N 1, R (438 U AR B A 4 Ui A W i 2
HERE 2 S R T bR TR 0 A R A R (A5 L S T AR, A AL e R, b R S R T R
B 55— 7 A R ORBERT I, R 0R v Myl D R BOAR A R, TR AR R (R 2) , RE L
HEA LB AL RS Z BB ) 67 SOC 2 Bl )2 TR B2 4 i R ALK, (EL/E A ) 4 1] e A7 A K 2 5
T T3 A1 22 57 1] RE -5 AN (R B SHAH S SRAR 1 A LS S AR AR 0 8 00 22 5 A7 %, RIREAR AR 32 2800 A1
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T 0—20 em IR MU SRS 4R T HERZAR T R ROk B 174 53 i BRI 3543, TR AT LA
BAMRSEEIR VA (0 9543, SR A 59 P B (0 5 e A )T v 1) 4 A 200 a2 i AR T %1 T SOC % ki
R
®6 ARTELTEENHSESTLERTFRE
Table 6 Multiple linear regression equation of soil organic carbon content in different soil layers

FERE/em EVEp¥:

Depth of soil layer Regression equation K F P

0—10 y=2.690x+15.284STNC-8.836SBD+13.861 0.832 18.128
y=2.875x+10.818STNC+6.198 FRB+13.707 0.843 13.431
y=24.34+21.001STNC~-0.447x+8.664SBD-1.395CI 0.862 15.607
y=-76.763+22.901STNC-0.787x+9.536SBD+1.416Si 0.856 14.896
y=-26.736+23.444STNC~-1.414x+13.498SBD+0.7535:-0.931Cl 0.866 11.680

10—20 y=6.459STNC-0.210x+0.588 0.883 27.67
¥=6.059STNC-0.677x+0.771SWC~-0.561ST+14.096 0.896 21.485
y=-0.797x+0.760SWC+6.021STNC~-0.614ST-0.879SBD+17.245 0.896 15.507 <0.01
y=20.152+5.302STNC+1.499x 0.821 27.482
y=-0.783+7.986STNC+0.223x+0.175C1+0.373Si 0.921 28.969
y=4.472+7.089STNC~-0.850x+0.062Cl1+0.282S5i+0.454SWC-0.329ST 0.940 20.790

20—30 y=0.238pH+0.973x-18.363SBD+45.269 0.847 0.847
y=0.094pH+1.935x-36.295SBD+3.3657+9.646 0.860 0.86
y=1.590x-31.763SBD+2.537ST+5.445STNC+19.221 0.870 16.791
y=80.439-11.068pH+1.620x—12.036SBD+0.437Sa 0.981 127.087

3.2 THAER SRR A AU I o3 A 22 57 S i R R

SoC EfiE 5 - HERIZA VL A SR e 3 A OC, JoHOUZ X T I AR M AE S R G, 1R K R 2 52
SOC BB EGH Tz A5 RM, R AR X GG KRR SOC 73 Ai FRAF 15 4K R 25 4% 2
FIEMIFE(P<0.01) , B R 0—30 cm SOC 5k [ AE 3 25 B 14 M T 488 A, 36 45 9 SV 2 4625 9 B bl 39 L1 5 & 1]
Ak SOC HLAT 3 ZU A4 25 1) S v | L Bl 26 Vg A T v 1T B8 I 9 485 SR — 30, (05 Sheikh ™) X6 37 B s SR A L
HERE AR SOC Bl TH s T FR A 5 B 3 45 00 X L 73 X SOC 4143 WF5E 26 I, SOC /K 1 ik I 145 44 48 i 42
SEEING DA 25 AN —E, X AT BE S AT HOE M AR AR TR B SOC 78 A [R] v b X 52 BUAN [R] 19 A2 £k
FUEEA G, I RAUE I — A HIE R 5 A E N — 2R A R IR EE A, IF 3R B 23 i SOC & a4
SO el At SR SRR OEIRAE Z R EREE R e A Y — T i i ) 2R A 7 DT R R
AR AL &, 53— 7 T EREE K S IREE R FBE R SR A R T 3R Wi B,
Xt SOC By B A=A g ™ ) A g W, RNk 3R B+ )2 SOC & 5 4 i 7 S A% i 38 Al o6
(P<0.01) , 53 &K E 2R FE EAHIE(P<0.01) , 4iIAR A= ¥y 2 K A8 08 7% W Bl 1 38 25 7K & 0 38 iy 384 K
R - HEF R SOC B FEE AR ? | BB TR S K R PR TE Y & e B E BN (P<0.05)  BE5R T
AT Y T MR ot 5 VR PR B TR I AR A, A5 A WL o i e A R, B T SoC A B
L, A5 T SOC & i 5 B3 S /K Z B A G E = T R B8R E S SOC & it () A AH CHE | 31X 7T e & R 7
[l — M X PSR RE R R R AT 2E A K, b T MK B L B HE R,
3.3 ORI A EE TR EHRE R SRR A LR 52 [ R

FHOCHIFSE R I A A 7 25 A R S A P B e [ T SOC At , T R 3B R AR X SOC /Y52
M) TR BBV S5 AR AE ) X SARBF ST S5 AL, Pearson FHIC/MHT R, B4R SOC &t 5 + 3B Lk
J B B A RS — R 0 22 S0 (EAS R 3R 2E BLH 1 SOC % & 5 H IR, A LR 24k B 2 (P<O.
01) ol & IE A5 (P<0.05) X M2 H AR oT— 270 LI EAE o S B o () — A T35 4

http ; //www.ecologica.cn



13 B AF SR A RO XA TR R R SR PR b A LA AL AR A B Sy D 3% 5337

ST SR A B K AR ERR R BE R A RK RE IR ERE YT AR ST 4R S TRV
ELHIT SOC 5 5 - e 2 T SE AR 0 3 7ORH 6, B 38 + 2 VR BE N, iR R AR MRAR R /b | e S bk AE 2%,
TR R Z A, X G FE T — 2T AT RESE RO R R AR R R A Y R
PRI oy il SRR N T £ LT, 45 4 RIA TR0 2 3R T AR/ G 2 TR EE RGN, FLER AR
AN, E 3K ARG AL 1) R A2 2012008 TR 3 A 25 S I R DR SR B4 A2 BR T 3
WE, HIEO B A EAE K, AR E SOC {UAE 20—30 em + )25 +HE pH (H 5 W& AL, X 518
PR FE A SR —30, BN TS R AA N TMK SOC 5 i b pH (ELFAAR S ke $ . 2R 0 +39¢ pH (B8 B
W IR R, 520 b & T R A S AR R e Ak, B -4 pH (ERRAR, 38 b Sk s s 55
Al 25 SOC G Fb A0 I 1 th 32 31— 5 R B (W BR 00, SOC Ja e Je ™ AV [, i 15 SOC R I 2R,
MAIFFE 3% pH (EAUS)R)ZE 135 (20—30 em) 1 FAHSCAR AT RER R AR 3 1L F AR PR3P X R RE AR SR )= 3045
IEH A TE R R A A LR A B AR OGO R W REME SR T 1 pH {EXT SOC R, A
FRW, TEEAMRAEY RS 0—20 em )2 SOC 24 W E 5 EAHOC, FithE RARMAEITIR 1022 m AR )
SRR MEHR 540 m ARAIAR A i d5e /N SR AR Ab R 35 M S A BT 25 SRR TR, R R R AR AR
VA 52 K B, B VAR T e AR B3 D AR A AR A= 47 i 8 38 08/ 5 Dawis' ) Xof BT L 17 52000 1 Ly 5 o B PR A 49 28
RIGAAR A Py e WF ot R BT IR R | 3 2 5P vl 8 -5 e e T Ak AUty oy 2 DA B BURE D SRS Rl A
AHGE IR 1022 m AbAHAR AR 4 8 d5 K 0] BB 5 R W PR AR R SR M RIS i 2R, 2 N o T4 /D i i 4k
540 m AL R SR PR A 7 i J2 A5 HLAZ AR 252 i A K AT G

- FEN UL R ) B 1k HAL 2 R LR B A £33 SOC Y4k R | [Rl I k358 SOC A1, A
DR AN REEAR + 2 R AR AL rFoby R & 2 BV AR T S TR, 5 3 SOC A Rp ik — 3, H 3R kL i
BEWEAR T = T REAIG, 5 3 SOC 43 A A AR R, H3ERDRE & B AE 0—10 om 3838 2 BEG IR TH =5 B Wi b A1G, 72
10—20,20—30 cm )2 H RIS I S eI E vk ka3, Hodb 0—10 em +)2 R HER ARG, Bk & i
5 S0C mysZmifeis , vl Mo A )2 SOC AR Y H BN X 5 a5A % XHE & R AR 52 soc
R 42 MM OE R RS 45 SR — 3, 3 11 0—10 em )2 11 SOC Frm 5 - Hekki b ks & &
A O 3 UM G, S R A B 3 B R IE A 06, 20—30 em + )2 HIERPRL SRS SOC AR B E
FURASE, EIE T LA 40T, S AR 98 — 80 9 X nl AR R A 18 SOC, Rl Hys vE 414y 2 55 £ HEdL
PR P A i R HLRIR &, B —38 2 13 SOC &3 i TR TAL AW, 3 B AL R 55 3 wih
HoAr— o0 03 3k A= Ay 2RAEAE T b 7 SRR R 4> £ SOC J& 5 5 i JCHL AL A 45 B TE U
ML—TALR SR, — AR, 148 SOC 5 5 H 3ok b ik b g &, % 387K 43 094 3tk Sda e A= K= A s
i), TS0 39 SOC 434 —J5 i, i W BOR F 4n , HLAT B K i R 1w AR, RE 2 83 oF Z Y IE B fr o2 5
B R AT A R 2 A S — T, R RO A, s A 2 | — HL5 1 SOC 454, IR ME B
(GG AN 1Ty VA wb 2 b VA N0 w4 Sl T s AR YA L1/ £ = 2 T YAy N R SR I VA
543 50C 454, Hamd s ey 5 o, IR, 13 SOC Sabkr & 5t B & UG, Sk & B 2 5
IEARE

SOC ELA7 BH b (12 8] 28 S | BIVfefi 7 - 398 S b A ) X 38k P, 2 (B0 B A [i) e 2 s - 33 AT LR 75 A7
T EERDY ) AR TR L A SRR X RIS R SRR SOC BEMESR 6 B AR AL RRAE &R0 SOC 7 i 7AF
TR FREE I 7 R RIAEE N T 414 BARBE MBS [A] 12 SOC & B By KB4 5 (BAT A 043748 S K 1l e g
DAL b oA A AT 5 17 i — 20 25 PECHUA DR 3R andgie 1) | 30 Rl 55 DR SO A2 BAE R X SOC BARIS2 M,

5% 3Lk ( References) :

[ 1] Schlesinger W H. Evidence from chronosequence studies for a low carbon-storage potential of soils. Nature, 1990, 348(6298) ; 232-234.
[ 2] Dixon R K, Solomon A M, Brown S, Houghton R A, Trexier M C, Wisniewski J. Carbon pools and flux of global forest ecosystems. Science, 1994,
263(5144) . 185-190.

http ; //www.ecologica.cn



5338 JAE = 41 4

[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17
[18
[19

[20
[21

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

WEWG, BRET, 2R P, RN, RN RN N LA Lk 1. s34, 2010, 65(5) @ 605-612.

T, KA, TR, REAR, BN, wESE, R, TR A L fE R SE AR L HLBR A S S . R MOl A
7. AR, 2018, 42(6) : 106-112.

DA, akEFE, RS, AR, TSNS, B LR R A HUBRERRAE. K L ORFA, 2019, 33(3) : 179-184, 191-191.

Post W M, King A M, Wullschleger S D. Soil organic matter models and global estimates of soil organic carbon//Powlson D S, Smith P, Smith J
U, eds. Evaluation of Soil Organic Matter Models. Berlin, Heidelberg: Springer, 1996; 201-222.

Zinn Y L, Andrade A B, Araujo M A, Lal R. Soil organic carbon retention more affected by altitude than texture in a forested mountain range in
Brazil. Soil Research, 2018, 56(3) ; 284-295.

TRBESE, AR, WEAT, PhSEEE )V ST LR R AR AR S R G L DU TE 4 0 S AUBURHE. R E R R4, 2018, 39(10) ¢
636-643.

Rodeghiero M, Cescatti A. Main determinants of forest soil respiration along an elevation/temperature gradient in the Italian Alps. Global Change
Biology, 2005, 11(7) ; 1024-1041.

Zou X M, Ruan H H, Fu 'Y, Yang X D, Sha L Q. Estimating soil labile organic carbon and potential turnover rates using a sequential fumigation -
incubation procedure. Soil Biology and Biochemistry, 2005, 37(10) : 1923-1928.

Dy, IFLCKAE FE R R AR R AL S Z R . AR 2R, 2005, 13(2) ¢ 148-155.

T 5. RFEIESRY KRR S WA ERF T, MOl JEA R, 2011, 36(2) . 43-46.

BB K. I ILFE AR MRS S5 4 SBRIE BB 5E [ D] AN ARV R %, 2013.

XUEBE, st BEIE, ZEaT, AR RAE, SR sc. BRI A SRR DOR R R (0 40 0 FUAR. AR S IREE 240, 2015, 35(4) .
310-316.

JHERHT, IR, BRAEAR, SBOUSY, MR, VNG, BRERTY, RESTR. IR AR X BT L R [ R A ) A R . TR R
AR, 2015, 10(2) ; 9-15.

AR, BkEE, BHE, EEE, BN, . BRI DGR R RE LR A MU RIE. AR AR, 2020, 40(17) .
6215-6222.

VERLE ) WRTs, SR812F. K3 R LN W)k L e HLBRD™ AL I 52 m. SIEHT 3 IR 5 R4 224, 2019, 14(1) : 30-37.

REGME, MRS, FRE A, RN, S8k, SR L e E A A0 AR, SIERE, 1982, 2. 152-164.

Rt €. AL Y A S RG4S, A, 2000, 31(3): 97-101.

B B BRI (BB =R . dEsT: T EARL T RRAL, 2000 141-149.

FEoR, EARE, Kbl ZuTEy, Bk, g, EAkE) XS/NE. PR L LUK TS KPR 398 50 A BRI B4 A REAE K K 3R
ARl B K2g2E4R , 2018, 38(11) : 89-94, 122-122.

SR, W2, FESE. R S0 PAHT 1L PR AT HLBR it Bk AN TR B AP A RRAE . AR SRR A4, 2019, 28(8) : 1514-1521.

Fierer N, Schimel J P. Effects of drying - rewetting frequency on soil carbon and nitrogen transformations. Soil Biology and Biochemistry, 2002, 34
(6): 777-787.

iy, e 0, Bk, EAR. R A S RGN RO IE . EALRE, 2010, 27(8) : 44-51.

FTIRA, ski, TRaESE. B ALY L ARAK S MLV TR R B A8 k. AR S SRR MRS A4 4R, 2012, 28(2) : 151-156.

Han F P, Hu W, Zheng ] Y, Du F, Zhang X C. Estimating soil organic carbon storage and distribution in a catchment of Loess Plateau, China.
Geoderma, 2010, 154(3/4) ; 261-266.

Chen L F, He Z B, DuJ, Yang J J, Zhu X. Patterns and environmental controls of soil organic carbon and total nitrogen in alpine ecosystems of
northwestern China. CATENA, 2016, 137 37-43.

T A, BRBEAR, WEEfS, S, XU, TRAEsR, 2RBRAR. S0 L0 2 XU S AR A BLRR AN 4 R0 RY 23 ) o0 A . 07 P 2B AR
2014, 25(1) ; 19-23.

Sheikh M A, Kumar M, Bussmann R W. Altitudinal variation in soil organic carbon stock in coniferous subtropical and broadleaf temperate forests
in Garhwal Himalaya. Carbon Balance and Management, 2009, 4: 6.

WG, RAE, BT, RIREE, I, TR, 2R, BRNE. MR L A X A ) A ) e R S 0 B . N A S AR
2016, 27(4) ; 1257-1264.

JuiEfY, SR, B, ARRSC, ZEB. WAL/ RS [REER AR - A BB B A A AR SO R R A R EEAE A, 2018, 27
(3): 432-437.

BB, FEER, MOFRE, MM, =i, Bl i, AR, MER, BER. ASRNGEHREEE 2 L LA SR Y A Y
AL SERRE PRS2, AL, 2019, 39(8) : 2676-2686.

MDY, S8EIZF, Motk, R BRI OTTT R, AR5 A, 2008, 27(6) : 1029-1036.

http ; //www.ecologica.cn



13 B AF SR A RO XA TR R R SR PR b A LA AL AR A B Sy D 3% 5339

[34]

[35]

[36]

[37]
[38]

[39]
[40]
[41]
[42]
[43]
[44]
[45]

[46]

[47]
[48]

[49]

[50]

Xiang S R, Doyle A, Holden P A, Schimel J P. Drying and rewetting effects on C and N mineralization and microbial activity in surface and
subsurface California grassland soils. Soil Biology and Biochemistry, 2008, 40(9) . 2281-2289.

W), B WHED, SKIER, AR, sRehiE, R, B, AEAR S ST s K LB BT AN IR AR L A LR S
SPRRE. REERR:, 2019, 40(3) : 1491-1503.

PE2EUT, MR, X3, XUk, sk, BRI, REPGAUMEHTRR L X 4 FhERARER - 13 HLOR & & K SR T RRAE. iR Mol B R
A, 2018, 38(4) : 60-64, T1-71.

XN, FEATE, XU, RIBEE, TK3COTT. SR B RIERE EMERRIE. B IRAE I, 2018, 45(2) ¢ 252-257.

SRIFE, MM, B, &AFE, AN, BEE, SRR IR RSSO BT LA VIR AE X mR R, 1%, 2019, 51(4):
821-828.

WBRY, TUI%E, WA)s, WA B SR ATAR LA PRI, PRt B EA 4, 2012, 32(2) : 75-80.

TFH. SEEANE I S A Wy i Bk 3 75 B 5 S P OC R ARALMROL B2 4L, 2020, 48(4) : 59-63.

XUEZE FARE, TR, REKE. KHIERIRINIA BN AR ANAR A ot B Hoas (A8 Ak, PHAEMEBE 24T, 2004, 19(1) : 1-4, 72-72.
Davis J P, Haines B, Coleman D, Hendrick R. Fine root dynamics along an elevational gradient in the southern Appalachian Mountains, USA.
Forest Ecology and Management, 2004, 187(1): 19-33.

Six J, Conant R T, Paul E A, Paustian K. Stabilization mechanisms of soil organic matter: implications for C-saturation of soils. Plant and Soil,
2002, 241(2): 155-176.

sk, XIS, LARER, XIDRE, 7K. R [ENEROB IR IR AR RO 28 S 57 0 . Mol Bl , 2012, 48(3) @ 1-6.
IET®, XVEE, BIRKIE, IS, W, StN A AR L H RIS FR R OHOC R, R LR R4, 2014, 28(5) : 209-214.
SRR, E S, RUERR. I L AN 5] - s ) P2 28 - Ok A% 23 A1 X+ A LR AL 70 8952 . P ARl BB 22440, 2020,
40(4) : 93-100.

FEIOMR, TBWefi, R, SRR, 79 SURIA RS LR BT Iy Legg. g ol B K224z, 2007, 27(1) : 70-75.
Baumann F, He J S, Schmidt K, Kiihn P, Scholten T. Pedogenesis, permafrost, and soil moisture as controlling factors for soil nitrogen and carbon
contents across the Tibetan Plateau. Global Change Biology, 2009, 15(12) : 3001-3017.

RO, B, FROR, 2RI, TR, AR KRGO S R A ORI R B A LR S AR R AE. K R REEH, 2014, 28(6)
304-308.

BRI, BRDRE, RS, Rl ¥ b B /MR BE b A B 2 R S Bk K fR$52 41, 2011, 25(3) : 160-163, 168-168.

http ; //www.ecologica.cn



