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Abstract; Taking typical regions affected by Wenchuan earthquake as research area including semi-arid dry warm river
valley and subtropical humid monsoon climates, we set up the undestroyed region (UR) and destroyed and treated region
(DR) as sampling plots. We determined soil water content, bulk specific gravity and organic carbon (soil organic car-
bon, SOC) content in different levels (0-5, 5-10, 10-20 cm). We analyzed the distribution characteristics between
undestroyed region and destroyed and treated region in different climatic regions. The results were as follows: (1) SOC
content of each soil layer in UR was significantly higher than that of DR in two typical climatic regions ( P<0.05) , while
SOC increased first and then decreased with the soil depth. The SOC content in different soil layers in the same climatic
region had no significant difference (P>0.05) with a fluctuated trend. (2) SOCD in UR was significantly higher than
that in DR (P<0.05) and increased with the soil depth. It did not show significantly different ( P>0.05) in different soil
layers in the same climatic region. (3) Treatments in both climatic regions significantly influenced SOC content, but the
interaction between treatments and soil layers and the influence of different soil layers was not significant (P>0.05). Dif-
ferent treatments and soil layers as well as their correlation significantly influenced SOCD (P<0.01), the interation be-
tween treatments and climate types was significantly different (P<0.05). The results indicate that soil organic carbon
content in destroyed and treated region is lower than that in undestroyed region. Our results will supply the data for eval-
uating the effects of ecological restoration measures.

Key words: Wenchuan earthquake, soil organic carbon density ( SOCD ), different climate types, soil organic

PNUEE ¢ 752 DA [) A0 X A2 A5 B AT BIL A A0 8 B2 0 A A 1499

carbon content

“5.127 3011 8.0 LR R R LG K& T B
VA AR AE K H FEOREK LK
TR AR IR R L R S — RN A S
[ (423655 ,2013 ;5K F8 52,2002 ; R ER5E,2012)
i = I R A M PR bR vk G i A vk A
W B IRAE Ay B ARG I v B A A, o
B X CO, MR ICRE T1 T %, i B0 2% Al (4% AT 1
fal¥6,2010) . BT R X A&, K CAHEE
Z=, IACA A R 1 A B B R, T g LT
AAE A SRR ES & (FZ BN ,2015) % XA
AU T 98 1 I v FE AR X 5 A SV 0 2R bR X A 2
A, A VT b U A K R SR X, R,
e gk XA BB HERE X T4 R K XA S
4 MFR T AR A B e HL A E A B S
(MRS ,2011)

T34 HLIK ( Soil organic carbon, SOC) f& 4 HL
B FAR 28 35k 3 G AE WA FH S T B 2 Bk B 43 1Y)
FRER o FAL AW, T R e 4 98 I R i BREIR S
Xof A A R - AR g i A L 4 R ] (R kPR
BXIAFR, 2002 5 X5 W5, 2003) A HLER AL
A AN A A A A AR I s TR T HLZE AR K
FEBE [ 52 M 38 A SRR I B Rk bl £

IR HE R RS MR E FRK 4, HE
s A N T M A B A (] 4 AR B TR R
ANATHERR(REHRE,2014) . HHETE XK
XERESRGEWRE MR MER L, TEE P
FERRXABRE | R F 15 | H A YRR
T LEN PR IRE ) A K A A5 T (R B A
2011 ;5K ,2014) | i EF XA RS X SOC B 7%
W) P R BRAS S DX AS (] A b ) R 2 4
A HURR I 25 (0] 43 A A% s S L 5 3 il | H 1R
Tl RE B R A OC R (98 IEE 5, 201654 T4,
2013; 32 1/ 45, 2013 1 0 5%, 2011 55 [ 55 4%,
2010) . fHIC TR IXAS A SR X N 3 A LKk A2
PR 0 B W A2 R T R BIE 55 AS 22, X DAOKS 1 DA M
IR X DX I B 1 A 14 2 R R

- BRI R il b A S R G e KR, 4
BRKZA1 500 Pg B LA HLA ML A E T L
e B Hb AR B B (500 ~ 600 Pg) B 2 ~3 £,
KA (750 Pg) 1Y 2 5 ( EEAME,2010) , b
TG IR - 19 2 A 1 B TR D) 2 41 = 398 b i A BILSE
BRI R HE T R IRAE R i T £
AP . S2 05 38 R TR i B T Rg
e, HIERICIIRE T R, O HDCHE S A8 Y



1500 OO0 M W

37 &

ARETE IR, N I, BIF 5 DX i 0 A e A X
Tl BLXE R XK R RSB AR
SR A il B A B X, M T, AR SR |
PN R= 9 DX R WF 51X 8 e o0 A o o e [X 52
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Table 1  General information of sampling sites
it . V-2 397 B
=] Ab ¥ EZES LS H@Vi C i Average T A
Climate type ~ Treatment  Longitude and latitude evation overage slope Vegetation composition
(m) (%) (o)
RFRTE  ZHUAM 103°57' E,31°47' N 1371 42 42 LN AN PAR RS
A S DR Setaria wviridis, Robinia pseudoacacia, Cupressus
Semi-arid dry chengiana, et al
warm river e
valley climate A4 103°47" E,31°33' N 1232 60 32 I SNEPIVIAIE s
UR(CK) Cynodondactylon , Sophora davidii, Rosaacicularis,
et al
TR ZBIATE  104°15' E,31°46" N 722 60 39 JINELE A G M
T A DR Prenanthes henryi, Conyza canadensts, Salix fragi-
Subtropical humid lis, et al
monsoon climale Sz 104°16'E,31°46'N 729 70 34 RIBL ISR b
UR(CK) Tobinia  pseudoacacia, Cyperus  rotundus ,

Amygdalus communis, et al

BRI R H A METUE U1 4 3R K5 AR B
PR IE " TE B T — 1> 32 451 16 B DXCAE Ml ( De-
stroyed and treated region, DR) , X%y 1.6 hm”, 7
AH R DX 3k 258 B A A7 41 XA 1 ( Undestroyed region,
UR) YE AT IR THIALZ 1 hm? 76 D0 HE 98 B — A4~ 52 6

TR IXREHD , AR ZY 1.7 hm® | 76 A 4P X Jaf 0k B 2
P4 DX HUAE S ) R T RRAZS R 1 hm?
1.2 HRRERDWHIE

2015 4 12 J, 43 50 HE PR AN S0 X P 2 3613 28
X (DR) FIARZHMIX (UR) £ BEE 9 £ 20 m x 20 m
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Table 2 Soil bulk density of sampling sites
TS E
A HE Hi 2 Soil bulk density (g« em™)
Climate type Type of sampling site
0~5 cm 5~10 cm 10~20 cm
e B R I 4 S ZHIEF DR 1.09 £ 0.10Aa 1.12 £ 0.10Ab 0.95 + 0.23Aa
Semi-arid dry warm river valley climate
F3Z UR(CK) 1.53 + 0.13Ab 1.32 + 0.17Ab 1.30 = 0.09Ab
S A Y 2 XU ZHUAHEE DR 1.41 £ 0.19Aa 1.44 + 0.11ABa 1.35 + 0.10Aa
Subtropical humid monsoon climate -
KEZ4H UR(CK) 1.58 + 0.04Aa 1.53 + 0.12Aa 1.35 + 0.14Aa

T AFEAEFE (DR B8 UR) ] — L2 W28 5 B2 LUNG FREDRSER | [ — A B A )2 (7] 22 57 B3 IR B - R0R

Note: Different lowercase letters indicate significant differences among different treatments on the same soil layer at 0.05 level, different ca-

pital letters indicate significant differences among different soil depths on the same treatment at 0.05 level.

[ 2 FE L F R RS, HHERE S CREHE
TA 5B, BURER T 0~20 em (43 0~5,5~10,
10~20 em —J2) , )2 LR 22 BRI 50 5 2,
FERE P LB AL S 7 X R AE 3 Kk, A ]
R AR A SR A — AR 12 1)
T 7E 45 50 T A 2 SRR T AR T CRE I T) £
FEHERE S A 005 P 0 % N B Ak KT R
L e = Q1 7 WA R W < N T D m
K, A LA RS R TEE N HRKA, B
Ze BB iF 100 H 5, 8 4b B AT Y+ HERE A
B TR E T R LR S I E

4K R ML R, A R
W1 A HURK B R A A% R B A m ik
5 (1 5 ,2000)
1.3 HEAZE

35 LK % ( Soil organic carbon density,
SOCD) J& 45 B A i A — 2 TR BE 1 £ J2 5. SOC 1 fig
i, —BIAh SOCD J& i SOC it 4040 . >2 mm
LY RN A o a1 e w = E A o [ B e w2 51 1}
WA — 12 i i A HLER % B SOCD, (kg » m™)
HEAKX(EHAEES,2014) .

SOCD,=C,B,D.(1-8.)/100

AP CoR 2 SOC A8 (g - kg') B,
KRR (g - em®) DN R+ R
(em) 0, 8% i Z TP >2 mm WERA AL,

1.4 #iEALE

B S ALy X BOE 2 LA & U7 22 55 PERIE
9340, FH Excel 2013 4P SPSS 17.0 #4171
G0, SR JE AT O 28 4 B R LR R O 22 43 i
(one-way ANOVA) Fll XK % J7 22 43 1 ( two-way
ANOVA) HAA R B0l Z 1] i) 22 5, 22 5 /K-35 R
0.05, 5% H Excel 2013 il I8, B A7 %4k 24 278 - 1
H PR iR 2

2 HERE A

21 FAESER TEFNBRSED HIFE

PSRN [ AL B (DR A1 UR) AN 12
SOC Ay A WA 1 s, PSSR — b BEAS ) £
JZ[H] SOC & & Z R AR E (P>0.05) HEE + 2
TRA AR AR

e T BT A S X (Kl 1:a),S0C
Bl )RR EE S I g, W — £ )2, R
X SOC &y b 2 T Ba #IX, 2 5 ik i
FIKF(P<0.05)

TE P B 2= A X (T 10 b) | [ —Ak
HAE 2 SOoC & &8k #— 3, i + 2 IR
3R A R e R BN 5~10 em -
Z>10~20 cm £ Z>0~5 em +J2, L 5~10 em
T2 AR LR RZHIXSOCTE Y m
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FFEFRTAREEX (a)
Semi—arid dry warm river valley climate
- m FHUAE DR O RFH UR(CK)

T REAERNSIEX b)

Subtropical humid monsoon climate

440 2.0  WEIRAE R ORFH UREK)
| Aa Aa Aa
1.8 Aa 1.8 | Aa Aa
ST 1.6 _:E ﬂ:_ 1.6
c Ab Ab
Illlﬂlﬂg . 1.4 1.4+ Ab Ab
<”1 o
i, c 1.2 1.2
2c510 1.0
T %5 g 0.8
® 5 '
A2 § 0.6 0.6
3504 0.4
0.2 0.2
0 0
0~5 5~10 10~20 0~5 5~10 10~20
+EEE Soil depth(cm) FTZEEE Soil depth(cm)
BT AR R PR AL BEIX SOC & it o A7 ARIALEE (DR 5% UR) [l — )2 ] 22 57 .35 L)
INEFRE RN W) AR R R ) 22 5 B F LR S 1ROk, R,
Fig. 1 Distribution of SOC in two treatments in different climate types Different lowercase letters indicate significant
differences among different treatments on the same soil layer at 0.05 level, different capital letters indicate significant
differences among different soil depths on the same treatment at 0.05 level. The same below.
FFEFRTASIEX (a) T HAERIAZERSREX (b)
z 0.25 - Semi-arid dry warm river valley cl imateA 0.25 - Subtropical humid monsoon climate
x a : - A
2 FHAE R O KFH RO = w FHATE DR o KRFR RCH T
mo 0T 0.20 t %
83
S T 0.15
oS e Ab 0.15 F
o
B (E) <0.10 | 0.10 k
R
j 0.05 0.05 f
3
0.00 0.00
5~10 10~20 5~10 10~20

TZEEE Soil depth(cm)

TZEEE Soil depth(cm)

B2 AREAS RSB R AL 3 X SOCD & & 7 i

Fig. 2 Distribution of SOCD in two treatments under different climate types

T2 PG EIX, 83 B /KT (P<0.05)
22 AASEEX LIEFHRZEE S T
AR AR ZE AL SOCD 1Y 23 W 46 51 Wow |, 762K
FTRYBEM A (F 2:a), KZHMIX L TE
SOCD FEW N 10~20 em T Z>0~5 em 1 E>5~10
em 12, ZHIHPLX 4 )2 SOCD F I oMb 1 2R
JEb I Ry H, Horp, A4 10 ~20 cm
+J2 S0CD BFEEHT 0~5 em M 5~10 em + )2 (P<
0.05),0~5 cm 1 5~10 em M+ 2 [[] 22 5 A B
(P>0.05) . [Al—1 )2, KEZHIX SOCD Fadym T

TG, 22 535 B E K- (P<0.05) .

P At {2 KU (8] 20b) , RAZ X
H5ZPEHIX 4% 1 )2 SOCD K/N £ N b+ 2
BRI T e s, A8 L2 R 2 FiR
FIKF(P<0.05) ., &1L ZH, KZ#IX SOCD
TEYE T 2GR X, KZ W IX 5 ZHE X
e R 22 Rk B EKF (P<0.05)
23AEARE . TESLEAVHRMN T IETRE
EWMXH

T2 AR (R3) Bon , RFEAE RS
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Table 3 Results of two-way ANOVA for effects of treatments and soil depth on SOC concentration and SOCD
=G N
T S JIETHRM g 195 F i B
. . .. Sum ol squares . . ope
Indicator Source of variation . df Mean square F value Significance
of deviation

SOC JOEL 2.758 1 2.758 73.582 0.000
Treatment
T2 0.080 2 0.040 1.065 0.351
Soil depth
SEFEA! 0.499 1 0.499 13.310 0.001
Climate type
BB P 0.005 2 0.003 0.068 0.935
Treatment * Soil depth
Ab R A 0.007 1 0.007 0.181 0.672
Treatment * Climate type
)2 = A 0.005 2 0.002 0.061 0.941
Soil depth * Climate type
AEFR A AR 0.030 2 0.015 0.400 0.672
Treatment * Soil depth * Climate type

SOCD Kb 0.050 1 0.050 150.609 0.000
Treatment
+)2 0.091 2 0.046 137.661 0.000
Soil depth
AR 0.000 1 0.000 0.822 0.368
Climate type
AbHE o« )2 0.004 2 0.002 6.268 0.003
Treatment * Soil depth
Ab R A 0.001 1 0.001 4.335 0.042
Treatment * Climate type
)2 AR 0.000 2 0.000 0.375 0.689
Soil depth # Climate type
AEH s A3 AT 0.001 2 0.001 1.932 0.154

Treatment * Soil depth * Climate type

BEFEALXF SOC 1 52 ) 22 7 38 B W 2 K7 (P<
0.01) , Hax R 2 J HAZ B AE X SOC 152 AR
F(P>0.05), AFEAEE AW LZE K —EHEZ T
FAXE SOCD fyE ik H /K F (P<0.01) , 4b 7
F S A8 AR FXT SOCD 520 ik I 3 7K 7
(P<0.05) , HAx P& K HAg B AE X SOC 15 1
R (P>0.05)
24 TEENBEESTERENXER

Bl 3 MAFFE X PN SOCD il 4 38 75 & 4% i 114 2
feiad, @4 B4 SOCD 15 + 48 2% 7 a] 77 1E
WEMMAEIER(R=0.484,P<0.05) , FIL, 7
W5 DX PN 30 Btk %% 2 i 2 19 185 o v 22 9
/N A

3 it

b 52 R LA R i A R A3 T R B
W A6, B AE T A R B A S5 R % 4325 AU ey, (o 3%
AT A R RN A S 5T T B, DT IR 7K A 3 R KA
Bl IR EE K 4855 — R AE S B R (2 L
4,2015) , WFREERW], RZHIX SOC & 7 i 3 5
TR B, A SR XA — b A [A] + 2 (8]
SOC & Z A B2, T BT B4
KZ WX K Z IR A )2 SoC FrEE R A
P FTRE R 7 AR B A Bl 1 )2 AL T
i 5 M [l — )2 Z A B X R Z X SOC # i
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0.25
= o0 *
= ° ° ° [ ]
s 020 y ==0.1114 x + 0. 2648
1{&(: R2 = 0.2349
1S ~0.15 .
L% ¢
50 . 0 " o
€ o 20 10 S, *
%gv ... ‘ ‘
H o IO A
5 0.05 ot )
5
w O 1 i
0.5 1.0 1.5 2.0

+3ERE Soil bulk density(g - cm™®)

3 SOCD 5 37 i) 6 &
Fig. 3 Relationship between the SOCD and
soil bulk density

Z R RWIEHEIX SOC i KWK & 5 JF A K
W, KZWMX S 1)E SOC T K/ANEI N 5~ 10
em 1J2>10~20 em £J2>0~5 em )2, M2 HE
PRI R 4 J2 R EE 1 I S 5 B g R
kel THEMRZ IR HZH(0~5
em) , T EL SOC 7E 5~ 10 em R M AR Z 1 IX
AR T R4, sk WAR R BN R E |, ilcre
R 4 2 o 25 52 858/ 5 3 3R 18 1 2 XU (X 3%
PR HLIX KR 22 0 XOR A £ )2 SOC & &0 i 3 2=
5, BR5~10 em T2, Z WA X SOC & &1
AR T R Z WX, I R 5 A2 103A B X 4 ek
fitt & PEDREAT A I8 B B2 K

SOC i J2 T W) B9 24 1 32 22 v [|) 361
VS i ek 4 HEAE T S AR 1) B B AR b, n 4 i ik
b A B B T A O, TR SO R O, 1 Bk
U5 AE R 32 S AR CO, YR B 728 Ak 52 Wil 14 ik P2
TEBR R AG R h B A H2AE ] (R 4655, 2005 ; Li
et al,2007) , X T4 SEREMERRGEMF, M
FHGHEVE LA R T AES ARG T —
FAH B OCHR RRAS , A B | R 3R S0
BT 2 0] B A W 3 00 A BAE G & (5K Il 4%
2015) , 01| b 52 K HE R A= R F AN AR L R T8 28 |
L 7 s ™ B S T L BHL I SOC 32 Sk R
AR, HE— 25 B ] - A Wy i U R RS S 3K
T 0 i T s /D L R 2H O T —

(X EN A5 ,2016) , 5 WK i F b 2 A B IX +
SEhg A g P 2S aZ B BRI, A 1 A T K AW
FRAR it S F A B A 2 01 X, X Al S 52 3 B X
SOC A SR 32 0 X Ji R 2 —

ZHUAHIX SOC &bl + 2R ER RS
KRAZWIK R 25, J5 K AT 2 1 78 ) b 2% A8 ¢
FIRER S8R A “ R — " Rg ™ E 2,
TR BT A A X A2 1T B XM Y T R AR
ZIXKAE 18% , W A4 I 11 2 RS A X 52 45396 3
DX 5 7 55 R AR 2 0 XK 38% , AT W 1oL 40 AR
JiV It Ay - g A B RN AR g3 s IR AR A AU
HE A W3 Bl , DT R 20 5 ) AR B 4 E AT BL
JOT 4 it RN 7 A3 AR A 0 A ( R A, 2015) |, JRVK
Py ()RR BRI 53 filp 2 A ) 3R BBk i MROR 5 J2
B LR EERG(RELES 2016), HE
P X AZ AR BRIX 5 2 37 301 X b 3% 48 Bl A= 0 i 1 22
FEANASURE ) Ml 3R Aty 7% 0 850, AR AR &= 0 T IR 2
ARG = (T, A, B R 5 R
Fo 3 A8 S K ) il £ 5 2 v o
& RIZE A ML Bl = Ah FLRR IR #b 78 9 H A
Wi S5, 1 A SOC 128 9 43 fif Bl , R UL IV 1 32
PHARFLIX SOC & A AR ZH X L5 3

13 SOCD 22 il A WL % 2 M A B
[l e, W] i W 4 g B SRR | BT M A A LB AR
O, A ST R U] L HE4E 5 SOCD 5 31 67 AH OC %
(F 3) , UESE T /i A A5 0 388 MLak 7 A A
575 R AP WA ( H B, 2013) , 13
IR o3 3 AL B R W A R AR A B A
Y RS, | R SAR Y BOR AL, LI R G T
PRI BT, B0 A AR R 0k 1E 8 A K (AR 97 42
8,2007) . ABEGE K& B F s 0 T 2 XU X
SOCD Fifi - S8 VR 32 326 384 52 3 Ik 3 | 32 4503 B IX.
EARZIK SOCD ¥ 8 3 2= 5 HF K Al fg 2
MR 5| S ) LU A T 3 A5 R Bl T B g R S B
%, BEIR T AT 1 BE S5 40 I 3 B R AR 5% 5 B K o
il LR 3 B3R 1 2R 7 AR R R D R I HE AR
SEC A TGO, Iy 4 B 2 R LR
FE N W, S Bk g Pk 2 R e, LA Bl R I - 5 A A
T 32 e 25 B T SRR, R R 5 R A i A it
By A T M3 | W By 52 [ 7K il & s 2k 1 I vk
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#h7E H 3 SOC, (AR AR R Ab e, B 22 13
P XA LR S AN AR 2 8 X, i 2 2 R
B R ZHIAPLIX SOCD 5 AR ZMIX EME R,
A AE A F 3 b 9 M 5 1 AN ) i 3K
SOC 5 SOCD Tl fig 3z 8| Z K F By 52 M, 38 1
XU 27 220 2, 1A= I AN A Ab B 5 =X (B &2
R R X B AR SZ 3 X)) XF SOC 7w AA 7 i & 5,
WAV XA B IS5 XF SOC W] REAEFEAS
[F R RZm, AL FE R [E 42 A B 4 2 KA
PRAVS A A 1Y 58 B AE X SOCD £77E B 35 5,
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