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FEE . H AU (SOM) X FAERAE S R G ™ 1 B AR 200 5 S0, A WU 2H A 23 18] 43 A3 1238 ] S E P 2 53 v R il
WEABRESRNEZHE, WHG 2055, ARG A W R4S R 2O AR REE P9 0—20 em + 8 HLTT 5 16 2
AU ZS 0] 5 B PR BE T T WFSE , 58 5 58 B 5 253 BT T 38 Z I A DG . Foe 4 SRR T (1) BV 1ok, A
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Abstract: Soil organic matter (SOM) plays an important role in the maintenance of ecosystem productivity. In particular,
the fractions, spatial distribution, and spatial dependency of SOM are important factors influencing multiple ecosystem
processes including nutrient cycling, retention, and availability for plant growth. In the present study, geostatistical

approaches were used to study the spatial variability of total and labile SOM fractions from the soil at a depth of 0—20 c¢m,
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in a Broad-Leaved Korean Pine forest in Changbai Mountain, China. Furthermore, the dependency between total SOM and
labile organic matter was analyzed by calculating the cross — variogram. The results showed that: (1) The spatial
heterogeneity of soil organic carbon (SOC), total nitrogen ( TN), particulate organic carbon (POC), and particulate
organic nitrogen ( PON) was smaller than soil microbial biomass carbon ( MBC) , microbial biomass nitrogen (MBN) , and
the dissolved organic carbon ( DOC) in the surface horizon (0—10 em); (2) With increased soil depth, the
autocorrelation of SOC, TN, MBC, DOC, POC, and PON increased, but remained unchanged for dissolved organic
nitrogen (DON); (3) SOC and TN were positively correlated in space within both the 0—10 cm and 10—20 c¢m soil
layers; (4) SOC and TN were both spatially correlated to MBC, MBN, DOC, DON, and POC, respectively, but were not
related to PON; (5) The correlations between labile organic matter varied with soil depth. The labile organic matter
fractions were spatially correlated with each other at all depths, except POC and PON on the surface. Our results suggest
that the spatial heterogeneity and dependency of SOM fractions are different at small scales in a Broad—Leaved Korean Pine
forest in Changbai Mountain, providing an important theoretical basis to understand the ecological function of soil nutrient

cycling in forest ecosystems.
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PRIT G SOM 11925 [a] A8 S 43 A FIHE , X376 P A AL A 92 22 Ry R — R AU Bl 5 A S — N 5 i B 7 i AT AT
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Fd A DB 0 2 8] S Bk, A s () AR A . (2) 380 58 AR S sRAIOW AR A - 8 JE M AR = 22 ) i
23 (AR SCHEEAT 3 M7 AR R A AN [l 20 3 2 8] 1 25 [) G 28, JUHJZ SOC TN 553 A LT =2 8] Y 25 () G &R
R BRI BT A LT 35 0 25 ) 50 A SHZ AR ML S RGETIRE (CANFRAMIGER ) BU5E I,

1 #EFFHEE

1.1 FEHuABEA
WIS 507 T P E R B 1 L BR AR A 25 2R G5 7 S 52 0 1) L3 T I 2D A AR Y, V8 3K 700—800 m, 1%
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DX T B AL ) R 2 XU AR AR 2.0°C AR /K B 700 mm, 38R KL IR BE BT B 7 R NG A €6 2R
2N
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B RN A 1 A 202 i 3 %2 £ Ml 3100 N/C ( Analytik Jena, Germany ) 23 HH G RE . =245 1) 55 — B /0%
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2.1 SOC.TN FHEHA VTR RS

FJZ(0—10 em)SOC F A SEIEE N 4.04—18.4 g/kg Z ], A8 RN 32.4% ; MiBE A + G 2 HY 1
hn,S0C AR, AR S R BOUIN (% 1) . TN LB SOC LAY 23 [A] 28 SRR B & FSF410h SOC &4
() 8.11% , MBC F1 MBN HJF-HIEAE 24390 2359 i1 320 mg/kg, FJZ(10—20 em) FHEI{E 435K 788 Fil
127 mg/kg; MBC A1 MBN 35748 5 RES B SRR EROMIM AR R, DOC P& AR )2 1 3] SOC & H
1.93% 15 T2} 2.87% ; DON FH & R AERZE G E TN &5 3.13% 16 F 2N 3.42%, POC FH & R7ER
JEFIR 253515 3] SOC 1 47.6% F1 44.3% ; PON -3 5 EAERIZF T 2500 i 8 TN 19 23.1% 1 21.7%,
XN 4 HHE R 219 DON IR 219 SOC F1 DOC A4 +3E4 WL 2H /0 245 6 TF 4075
2.2 SOC TN FEMEA ML A 18] 52 Bk

A7 2 WA R B, SOC TN RN PR A ML HLAT AS 8] 19 25 18] S5t B M AR AE (3£ 2) . 7E 3R )E, SOC
TN .MBC .MBN F1 DON f Al BE R E A BRIRAE AL DOC e i FEIS AR S 35 508 AY | 17 PON F1 POC )y 46
Hegtiml 7+ R )2 ,S0C MBN . DOC 1 POC Feff BEIS A5 R A #5507, TN _\DON il PON 454 = i bi i
MBC fF G BOIRBEAY 38 ) 5L A (1Y Fe AR B8 SOC TN, POC Fi PON =5[] 5 B PE /0N, 1 MBC \MBN 13K 2
DOC (7S B S RPER R, MRHELEA 22 1 (3% 2) , #)Z TN MBC ,MBN 1 DON 7E48 2 4.02,4.27,3.74 1 3.
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T4m Z PV EASRZIES 0] [ A SC, I H 28 0] F A SE 51 A9 23 0] 5 sk i as
5%F1 97.4% ., SOC 1 DOC 3 H A B (23 (8] | AHOC, 28R 53901 4.50 11 8.52 m, HHBEMLIH = 51 AL A 1R 2
A1) 5 s ) S ARG 38.29% 11 50% , 1 2 SOC TN Fli tA HLT 41 40 #R B0 s as (Rl A oG v, BEE +
HEUREE R38N, SOC )TN \MBC .DOC ,POC F1 PON H AHICE3E in, DON 1245 6] [ AH OGP Bl B2 1 34 A2 fb A
K, T MBN FAHERRAR

#£1 0—10 cm 1 10—20 cm HIEHHLER (SOC) (EE (TN) FiEFEBEHRKEITHIA (n=61)

Table 1 Summary statistics of soil organic carbon ( SOC) . total nitrogen ( TN) and labile soil organic matter in the 0—10 cm and 10—20 cm

layers (n=61)

A 5 PR 99.8% , 88.2% ,92.

if?&l%‘rfk WEE/em  FHE BKE ﬁ‘i/l_\fa bz ERFRH WE ﬂl%fi*. KS(P)
Soil property Depths Mean Max Min SD cv Skewness  Kurtosis
ALK SOC/ (&/kg) 0—10 10.58 18.39 4.035 3.432 32.43 0.397 -0.641 0.355
10—20 3.978 16.15 0.894 2.298 57.77 2.978 13.42 0.031
B TN/ (g/kg) 0—10 0.859 1.468 0.355 0.256 29.85 0.305 -0.677 0.375
10—20 0.391 1.318 0.101 0.191 48.86 2.042 8.195 0.313
AE YRk MBC/ (mg/kg) 0—10 2359 3864 896.0 741.5 31.42 0.165 -0.723 0.675
10—20  787.7 1619 177.2 317.9 40.37 0.163 -0.338 0.996
A Y A MBN/ (mg/kg) 0—10 320.3 618.5 102.61 126.3 39.42 0.471 -0.499 0.340
10—20  127.1 323.6 26.14 57.35 45.13 0.654 1.106 0.871
A HLIK DOC/ (mg/kg) 0—10 204.5 395.0 84.14 60.24 29.46 0.822 0.580 0.265
10—20  114.1 256.9 54.89 35.38 31.01 1.660 5.081 0.044
A HLA DON/ (mg/kg) 0—10 26.91 112.7 0.805 21.14 78.56 2.298 6.203 0.007
10—20 13.38 32.99 3.018 6.240 46.65 1.028 1.313 0.356
Wik 54 MLk POC/ (g/kg) 0—10 5.039 15.30 1.705 2.397 47.57 1.731 5.124 0.099
10—20 1.762 6.976 0.013 0.991 56.22 2.452 11.99 0.229
Bk A AYLA PON/ (g/kg) 0—10 0.198 0.600 0.063 0.095 48.03 1.525 4.264 0.570
10—20 0.085 0.191 0.001 0.039 45.71 0.602 0.990 0.619
&2 0—10 cm 71 10—20 cm SOC.TN FiEMHEHENE LTS HHEE
Table 2 Parameters of variogram models for the measured soil properties in the 0—10 cm and 10—20 cm layers
LR g ETREBUR e B B )
Soil property Depths/cm modbe] Nugget(Cq) Sill(C+Cy)  Range(A,)/m 0 r
H PR SOC 0—10 Spherical 4.390 11.43 4.500 0.616 0.480
10—20 Exponential 0.039 0.264 10.56 0.854 0.558
MA TN 0—10 Spherical 0.000 0.064 4,020 0.998 0.686
10—20 Gaussian 0.000 0.031 2.027 1.000 0.254
WP MBC 0—10 Spherical 63000 532000 4.270 0.882 0.788
10—20 Spherical 100.0 94700 2.860 0.999 0.702
A P A0 MBN 0—10 Spherical 1100 14690 3.740 0.925 0.685
10—20 Exponential 805.0 3217 7.440 0.750 0.792
HifigtEA Bl DOC 0—10 Exponential 1910 3821 8.520 0.500 0.302
10—20 Exponential 0.000 0.083 11.55 0.999 0.783
it P DON 0—10 Spherical 0.079 3.004 3.740 0.974 0.345
10—20 Gaussian 1.700 37.68 5.369 0.955 0.836
WOk HLEKR POC 0—10 Linear 6.211 6.211 20.40 0.000 0.007
10—20 Exponential 0.412 2.178 105.8 0.811 0.579
WKL A HLA PON 0—10 Linear 0.010 0.010 20.40 0.000 0.046
10—20 Gaussian 0.000 0.001 3.135 0.999 0.623
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FH 50 RS (B2 X A8 HLT2H 43 10 25 8] 43 A5 JEAT 70, 25 SR 1, 28 )2 SOC . TN \MBC . MBN ,DOC £ DON
AR BEHCR 4347, 10 H. SOC TN 5 MBC \MBN FJBEHIE AR 123 [8] 0 A AHRL, 5 POC 1 PON A HH & 4 22 531 ( &
2), TE T, AU B AT 2R 248/, SOC TN 516 A ML 4 A BEb KN JEAR A28 [8] 40 A 25 A
AHIF]
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B2 0—10 cm 1 10—20 cm SOC.TN FEFEHEEV AR BEHEE
Fig.2 Kriging of SOC.TN and labile soil organic matter in the 0—10 cm and 10—20 cm layers
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LT ZANEE R LR, S0C 5 INFERZA T )ZH 2B S HIEMXEKER (B 3,K 4), soC 5
MBC ,MBN DOC .DON 1 POC #£_I- JZF1 N JZ ¥ 2328 A A1 &%, SOC 5 PON 78 HIEFRZ 25 M) EAM G, 18
T)2,S0C 5 PON 128 X5 2B Fifi A5 204 038 N 1 6758 SCH B, B2 AN H00 30 3 , 3 38 W AE BE 26 50k SOC
5 PON 56, 1M TN SiEHAYLURA > Z RS SoC —B(E 3,K 4)

WA PR > Z B EE 25207 2 P 2 SR o #6382 (81 3) ,MBC \MBN . DOC #1 DON £ [i] I P %
AHIC, T POC A1 PON 55 HoAl +HEVE VA ML Z (A AR G OC R 2%, B 55 DON 23— & 1Y 25 (R 5C 1, POC
5 PON WA ZSEAMKEK R, £ FE (K 4) & EHEA VT 5 Z [ e 28 [6] LA ¢, o PON 5 MBC
MBN . DOC 1 DON fy58 3205 22 (E#AR H B (A, PON 5 MBC Fl MBN 7E%5 8] L GuAH G, Bl 25 T B A9 384 o it
A LTS HARE A BT 22 (8]0 AH 6 R 40

3 it

3.1 HHEA MU A ) S

YA S ) [ RIS, (A2 - YA A AR S R AR DR 2R G s i R ) R AR R S TR R
FE A0 B B S s () B, AR RNt AR AR A5 SR s A ) L R £ A RN RUBE i R
H1,SOC FI TN Sl — & py2s fa] S bk, Horbr 62 SOC F1 TN ph 25 8] [ A 565 R A4 23 8] S5 B 0 50 o s 2 ]
SEPER 61.8%F1 99.8% , T 2530 85.4% 1 100% (K 2) . XUiH] TN BA RIS 0] B ARG, 8%
SRR R, )2 SOC (123 [H] 5t it 23 5 2 BEAL IR K Rg i, DA o8t &2 B £ 3 SOC ZERMAE S R4
PEBAFAE — 5 1Y 23 [A) A8 S pE o) ZRAR A 25 28 G0 b S0 AE 90 2 0 o R 95 4 LA R Y 2 ) AR S
PRV ST e A5 M R R I W S AR R A e TR A4 A AR R - A LSRR AR SRR, i — 4
AIRER R X2 H A YURTESS W] E RS, FRATA 4SS RAIESZRENLIE R XF SOC 4% [a) 5 1 i 52 i it %5
TR URBE R I TREAR (3R 2) o XA A HUTTFR 4 10 2 (8] 5 Bk vT e s iE— 20 e iz A S R G i R AE
Wy REME , IR TR I A 2 R G R A 7 TR

T HEEMEA VUTRAR 2 AR S, AR RS A T DA R p A B ) 0 9 i A ST B T R
F7 IR pH AR SRR X A g LR SRR - A & BR L G R A R R AR
FA BRI T AR AR MBC 30 H 15 FE A 25 ] [ AH DG AHOC A BT 26 W] MBC 12 8] 45 S5 AT g2 B 458K 4351
LAY R AT B 4T M X MBC Al MBN B Hh 252 (AR S, (EL T Bt 5 s B B B2 0 5, MBN
M FB sRZ 2 18] AR DC L FRATAIBF T a5 Z AR (2 2) o4 r LSRRG ) 20 B AR 1 - 375 A B
Ji4H 43 (MBC \MBN FI DON) 7 /)N RUEE P S B 2 6] 1 AR OGP (HJEER)Z 138 DOC B3 [u] [ ARG, L2
POC Fl PON N 2 afiHe A58 | 82 BIREAL R R0, TEARMR 1388 RS R IR T )RR 2 0 b 5 — 2
NG TSN BAESS TS S DOC 77 A B EEEOR IR L RIS A WUTRE BT AR Y A i 72, £
i — 43 L W IR 0 SR R S AT A S B, AR X R S A MU 5 A B2, Bbah, B
ARG IR S P LR LT R PR 2 R AR AR W AR A e A A S R B i ELATAR AR W i
75% Lk FEREEHTE B2 (0—10 em) 3 JEHLUSHR M F, HL, SRS R g b ER A8 R AR
A= Py AR B U, QAR 2R 40 00 1) v JE S M Pl B 3 R 18R DOC RN BRE 25 AL 5k e 35 A8 S 114 o 2
JEDZ-S.?] .
3.2 AHURA S Z A R 2 A R

SOC 5 TN fEAR 2R MasmIEAH LR (F 3, 4) . X5 IERZEE KA SOC TN i % &
AR B IEAHDE G R G518 — 3 LR LT RN TG A ML 0 o £ 48 i A R R R R, T i
SOC TN S5iG AU Z B A G R, il DL AF 1 T /i SOM B fit ST B 55 Abad 2, 487K 3 fb 2 W Hfn
AP SR R SN AR O NS S FIPOSR SR . ARIFR S AL B RBR PON 4F,SOM 5 MBC
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