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eI R, A R L, SN R
AT LSS e A 255 22 9 568 F 30 F) e A o 7 2K
MR AE SR HEIE . (H 6T iR & IX R 42 5
T o 0 1 ORI F 5 A0 WLAR G, AR R R 7 3R &
SEPAL T B 78 AL T R R KGR A A S R S
SRR, AR 5 it 7 ) - S A
T A ST A A A EL AR S (A AN T, 7 gk

P ORI - ST A R S LI , A A AR O i A
Hp b SRR b B AR 1 B ) Bl A AR AR AL, SR
N TR BT7 30 A SRR T5 2O T e B R I
IR AR M, LA D PR RO AL IR PR
T B bR DX AR A R AR U R 2 K
X TG R I IR 25 5 A S Y g 3 XA 2 5 B
B AL AT R R HE MBI

IO 7= 2 A=A ) A XA e 1] 1L b R DRy 2 iy
L R TI R AL T 1900 4F 0 Kl o 52 1 5 i o
FU BB R R AR AL, B 1997 4Rk kA
7.0~7.9 HHFZ4 VK ,8.0~8.9 ZibZ 2 ' &
. E AR A AR S AR X Ik
TEBUN H 7S 32 J A T 1 DX 0| B B RN 4 A7 il
RE4H (102°49 ~ 105°38'E ,30°45" ~33°03'N) , 43 41|
BB N LR R0 B SRR S A 1l , T i - 1
W AN SRR BT RS . HARKE AL LR 1,

IO B B F MR YT A 355 5 2% 4 i 1] 58 31
A, R R B S X, A B R R R
YR A 425. 2 mm, T2 PR RERNT & 90. 5 mm,

BT RIS L T R (AP 2 1869, 3 mm) ,
F 1 MR
Tab.1 Sample characteristics
W IX B i Qb3 B 4 g %73 Rk S
Research location Climate Treatment Longitude/*° Latitude/® Altitude/m Coverage /%
ALK 104. 159 31.463 722 52
Destroyed and treated areas
gl LT NS A 24
Bl TRAGAR A3 104. 161 31.462 729 79
B A Dry-hot valley climate Undestroyed areas
SRR A
AP 104.107 31.542 892 12
Natural recovery areas
v =i
ALBE 103.573 31.473 1377 55
Destroyed and treated areas
o A B R S
I HEEE Subtropical humid climate Undestroyed areas 103.470 31.321 1260 84
ﬁ‘ 7] =3
AP 103. 424 31.386 1265 23

Natural recovery areas
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KT, AR/, HEZER, AP
11.2 C ~12.9 C, FA7 L MR AT 545 1
TET 5 At Db R o Ak b, N DS 18+
B R SRR P, TR TN IR A
SRV REH, TR BB T RS2 A, -3
RN T81 m XU 330, g Sy bl . RS2 4
X b S A5 gl LA DU 1| 85 45 ( Cotinus szechuanensis ) |
R4 ( Sophora davidii ) FIH) 3% 7% ( Rosa acicularis)
G2 AR NEREAR N 3, N TR E XN I
TERUG & A 1Y 5 5 W) b 32 B8y B A ) ) R T
(Setaria viridis ) 415 3 ( Eleusine indica ) F1)1] H
% (Ajania potaninii) , % 1 TFEE ¢ UG FikE —4F
H M ( Robinia pseudoacacia ) F1UR YT ( Cupressus
chengiana ) 55 , A SRVK I FE 0 D A AR 0y, b
AW, (A 75 8% (Artemisia carvifolia ) fi)
REER A, ARZH X N TR X BRI X
FRRE R F- 280 5 B 3 S 79 % ,52% F1 12%

AT DU BEAE M B LA AR 55 km AL, J& 1 i
P AR R S IXC, ST Ay 2 XU R 1 A X, 4R
A 1500 ~ 1700 mm, S JE 15C, £H 1
BB N, AT X X R S | Kk
AR BRI, SR BRI I T A S
HABCE N ARG, 72 I BE T RS2 A
M FDE SR PR SRR ML, 25 A Hb I 2K A T 1300 ~
1350 m, Sy 4 AL ), SRR 2 31° RS2 X
HiZEAE B LL B AR ( Robinia pseudoacacia ) | /NEE K P56
¥ ( Cyperus microiria ) F1 N T. %P 1 i Bk (Amygdalus
communis) £, N TWRE XTI 5 4 S 4610
WL LS m BREBE N T A AE T 5470 ( Salix
maizhokunggarensis ) , Bt AF {6 # Fp N1 H #8245
( Prenanthes henryi) . /N K 3% ( Conyza canadensis ) Fll
SETHNAE , SRR IR R b R AE B DL s fn b i
2% (Coriaria nepalensis) i £, KZHMX . N TIKE
X E RIS IX 4 AEL BT 34 55 B2 0 3 O 84% ,55%
23% .,
1.2 HRREFMNE

162015 455 ARG S b 2% 4%, 108 6 Fh Ak 3
J7A: (1) D = ud, T 545 KR Z A ; (2) D -
di, TR XN TR EFEHL; (3)D - nr, T 54
X AR B FEHL; (4)S — ud, WHHF 2 KU X R
SZAFEHL ; (5)S — dt, WA Z XU XN TR A
Hi;(6)S — nr, LR 2 XA X AR VRS K L

TERZRFEM N B 3 BB 10 m x 100 m, [a] b&
15 m LbFlal—88 kAR, BT R A 2
A5 mx5 mAETs,

TR E AR 2015 4E 9 H 12 A,
2016 43 H .6 ALK 9 H 5 A BAy, kA3
FUBOREER” XS A 3t AT BORE o 138 b B AR KT
Jaid 2 mm GEFRE 4 0. 149 mm §i 4] T A HLEK
(SOC) A& (TN) 4 (TP) A7 % (AP) | H &K
A CAN) FIE o X3k 2 mm G Y S RE i, T LR
P SRR (SC) , gk (2.5 UKHIREG) 5,
{di F] pH i1 Starter 3100 %€ 13 pH, SOC R FH#i
2 — IR AL . TN R HHIR - 2 il Il
FE JE (ATN - 300 42 A 8l E /AL o TP R AT
W - B A . AP SR AIBRIR 2 BN iR 4 — $HER
UL, AN SR B0 s . L3 ALBBE (SP)
K P BT, 255 (pb) SRR T35

HIERP I E " F 2015 4E 5 A FERANEETT
XF AR BT I BE BL i AR BE S em Y PVC L3 FR
(@20 cm x HI0 em) , f ekt A 6 4>, & A
H PVC BR300 — iy I 42 LA U 2D %o 300
JEJ) g R TR 3, X PVC BRI A 8 7%
Yy WIEATIE B, 7 2015 4F 9 H—2016 4£ 9 f
Ay HAN A BE, B ORI BB SR i LT - 8100 JF %
A+ Bk @ = 5E &R 4 (LICOR Inc. , Lincoln,
USA) , %45 20 om Ji 19 1 28 AT -+ 38 0 W% 5 42 )
E, M Emfa S ER 10: 00,11: 00,13 00,15 00,
17: 00,18 00, 45> + e PR 70 AH [] i 1] B N 2E 47 3
YRR AL, B H B {ELAE Sy SR %

1.3 HUESH

iz [ Excel 2003 #1788 B e BB 2214 . <
e XAy SRR 7] %oF 1 S 0 W% K - 39 3 Ak M o
52z FH SPSS 19. 0w i B X 36 J7 22 43 # ( One-
Way ANOVA) Flfi/Ng #2257 2: (LSD) FiL & T 44
e BEMKT (a=0.05) 17 RIIZHE T £
4381 ( Multivariate analysis of variance ) , £ g & 4 7K
F-(a=0.05), S5H 8 gt A AL S P AEE L
B oA X AL By ORI ] 28 5% 3 AN A8
MR 5 32 WS B 40 5 23 A Y Pearson 4H
KoM AT L HENF A [R) b 3577 225 DR []AH 5
Yoo 3R IR AR = A A (450 2k 0 o
) /RS E (B, A% rh R 1 o e
+ pRifEiR
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2.1 TIEMFRITEFIE

2 WO, IR RN B e, 2RI
Ry - ST S IR AR AL, 7E 2015 AERK TR
12016 4 5 78 i 25 K T HALRT B, 2015 4R 4258
BARAE . T3 oh AR B Ty 2 AR AR 1 I
AR RS EA W (7 Pl w18 QT2 N il 20
A IX s R Z R b B 35 KT N TR R
KT ARG R, TR 3 a5, FIRZHIXAH L,
T RIS XN TARE X5 H AR X A R il
RO HIBEAR T 41% F1 50% , T $H5 70 XU fige X 0] 43
BIBEART 21% F123% , UBH 2 AN fs X Z ik 2 X
(N TR DR 3 SRR AR X ) (1) - S0 W i %45 5

AR — 2 22 B, (H By 2 KU X R
FREERS R o AR B BRI FN AU 3 AR, A A (]
2 N DL FARBE 2 PR 2 938 HLAE X - 3Eng
WS 1 2 3
2.2 TEEIBUMR

MR 2 ATHD, SAEZETIXS TN pb (SP il SC A7 I
FR o 5T = R DR |, T 5T A A
X[ TN SP F1 SC 3 & , 1 T S ) 45 A f X 1)
pb 525 i T A R KU X, Ay =
Mk pH AP HI3EVERT . RS2 45 HY SOC TN (AN [ pb
F1SP YR KT N TS AN B SRR S A b, B TP
RN ARG X 02 KT AN TIRE XA, Hp+
S T T o Ach 3L () T 3 2 o S TR) PR 2R N B
AN FI pb SRR A7 AE i35 5200, KR40 BRAL
PERZE T 22 53 W3, BRIV ERR , BLMK. 7,

K2 SEEY(FRASSBMIERFERSE) SREAXN(ATHRE RER.BRAKRE)
Xf IR IR A T IR R R B AE A

Tab.2 Interactive effect between the climate and the treatment on soil respiration rate and soil physical — chemical properties

MR FR Climate( C) Treatment ( T) Date(D) C*D CxT T+D T=*CxD T C D
D1.940 £0.200a dtl.470 £0. 140b A2.560 £0.280a
S1.390 £0.070b ud2.210 +0.220a B0. 800 +0.090¢
SR/

nrl.320 £0.170b  C1.070 £0.230bc <0.001 <0.001 0.055 <0.001 <0.001 <0.001 <0.001
D2.310 +0.520a
E1.570 +£0.290b
D34.89 +3.49a  di20.800 £1.900b A37.100 +6.270ab

S32.570 £4.080a ud65.580 +2.500a B24.950 +4.940ab

( pomol -m~2.s71)

(gs:?:;/_l) nrl4.820 +1.640b C28.580 £4.590ab 0.342 <0.001 0.005 0.005 <0.001 0.136 <0.001
D42.340 +6.630b
E35.700 £6.830ab
D1.980 +0.230b  dtl.080 +0.100b  A1.860 +0.320a
S1.530 £0.150a  ud3.450 +0.150a  B1.480 +0.300a
(g .ng/_] ) nr0.750 £0.030b  C1.750 £0.280a  0.109 <0.001 0.609 0.648 <0.001 <0.001 0.044
D1.890 +0.360a
E1.810 +0.330a
D0.940 £0.070a  dt0.750 £0.070b  A0.610 +0.060c
S0.890 £0.060a  ud0.910 +0.070ab  B0.900 0. 110b
(s _TlI:g/,l) nrl.070 £0.090a  C0.850 +0.080bc <0.001 0.905 <0.001 <0.001 <0.001 0.303 <0.001
D0.900 +0.090b
E1.310 0. 100a
D104.350 +13.890a dt41.770 +3.210b A99.290 +21.110a
S94.440 +10.850a ud209.060 +7.480a B95.560 +17.030a
(mgA-l\ll(/g" ) nrd7.360 +4.510b C100.960 +17.650a 0.558 0.003 0.010 0.734 <0.001 0.081 0.950

D102.520 +£2.630a
E98.670 +2.340a




51 3 XA RS2 )30 - S A o 5 - P I i) 56 B 13
g b3k
LRI a Climate(C) Treatment(T) Date(D) CxD C*T T=D T#CxD T C D
D15.970 £0.730a  di15.380 £1.020a A13.520 £1.030c
S14.810 £0.620a udl6.570 +0.760a B13.580 +0.600c
(mgﬁ;_]) nrl4.220 £0.640a  C16.330 £1.050b 0.447 0.584 0.344 0.004 0.030 0.106 <0.001
D13.410 £0.410¢
£20.120 +1.160a
D20.790 +1.350a  di22.130 +2.320a A20.270 +1.750ab
$19.570 £1.480a ud19.680 +0.860a B18.380 +2.560b
C:N nrl8.730 +1.690a  CI18.160 +1.940b 0.576 0.001 0.651 0.002 0.234 0.467 0.091
D24.760 +2.620a
E19.320 +2.050ab
D52.780 £9.450a  di34.910 +5.020b A65. 170 +10. 670ab
$43.490 +5.570a ud89.320 +11.540a B35.130 +7.590bc
C:P n20. 180 +5. 110b €39.340 +7.380abc 0.019 0.127 0.050 0.067 <0.001 0.210  0.001
D71.920 =20.400a
E29. 110 £7.520¢
D3.000 £0.560a  dtl.99 £0.410b  A3.310 +0.560ab
$2.190 +0.310a  ud4.80 £0.690a  B2.130 +0.460ab
N:P nrl.00 £0.200b  €2.580 +0.650ab  0.001 0.007 0.016 0.043 <0.001 0.063 0.022
D3.510 £1.220a
E1.470 £0.320b
D1.310 £0.022b  dil.450 £0.010a  A1.39 £0.030a
$1.420 £0.011a  udl.250 +0.030b  B1.380 +0.040a
_pb/_3 nrl. 400 £0.010a C1.390 £0.030a  0.915 <0.001 0.010 0.306 <0.001 <0.001 0.055
(grem™) D1.350 +0.030a
E1.330 £0.040a
D50.480 £0.940a  di45.270 +0.510b  A47.720 +0.980a
$46.360 £0.410b  ud52.820 +1.190a B47.750 +1.500a
SP/% nrd7.170 £0.310b  C47.730 £1.140a  0.854 <0.001 <0.001 0.078 <0.001 <0.001 0.008
D49. 060 = 1.070a
£49.80 +1.470a
D0.370 £0.040a  di0.170 £0.010b  A0.320 £0.070a
S0.180 £0.010b  ud0.260 £0.010b  BO.300 =0.060a
- Scc;ﬂ m0.410 £+0.060a  C0.280 +0.040a <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
DO. 230 +0. 030a
E0.250 +0. 040a
D8.450 £0.020a  di8.450 £0.030a  A8.540 £0.030a
$8.430 £0.020a  ud8.460 +0.030a  B8.450 +0.030b
pH m8.420 £0.020a  €8.390 £0.020c  0.084 0.001 0.161 0.760 0.199 0.208 <0.001
D8. 560 +0.020a
E8.270 +0.020¢

D RIS S T =R, di: ATWRE X ud: RZHIX ,nr: AIRKE X, A:2015 429 F,B:2015 4£ 12 J§,C:2016 43 4 ,D:
2016 4F 6 H ,E:2016 4£9 H . SR: HIEIFIRHA , SOC: +H PRk, TN: 2%, TP 8%, AN HUSCEL, AP B 300, C. N iR UL, C. P i LL N
P&, pb: R, SP: AL, SC: £ B3R pH RIIUE . B G AR 7B R 25 57 B (P <0.05) , MLRFIRTE 0. 05 KT
225 B % ., D: dry - hot valley climate, S; subtropical humid climate. dt; destroyed and treated areas, ud; undestroyed areas, nr; natural recovery
areas. A September 2015, B: December 2015, C: March 2016, D June 2016, E: September 2016. SR soil respiration, SOC: soil organic carbon,
TN: total nitrogen, TP: total phosphorus, AN: available nitrogen , AP: available phosphorus, pb: bulk density, SP: soil porosity, SC: soil

conductivity, pH: hydrogen ion concentration. Different letters indicate significant differences at P < 0. 05. Bold numbers represent a significant

difference at P <0.05.
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Tab.3  Soil respiration, soil physical-chemical properties and stoichiometric ratios among different climates
Dry-hot valley climate Subtropical humid climate
BRAEGLD dt (n=15) ud (n=15) mr (n=15) dt (n=15) ud (n=15) ur (n=15) F-value
Mean Mean Mean Mean Mean Mean

SR/ (pmol +m =2+ s 1.640 £0.250Ba  2.790 £0.370Aa  1.390 +0.310Ba  1.280 £0.110Ba  1.620 £0.090Bb  1.240 +0.160Ba  5.870 ***
SOC/(g - kg™") 18.660 +2.680BCa  65.200 £2.330Aa  20.830 £1.880Ba  22.950 £2.660Ba  65.960 +4.560Aa  8.050 +1.580Ch  81.540 ***
™/ (g kg™h) 1.060 £0.190Ca  4.040 £0.250Aa  0.840£0.070Ca  1.110£0.150Ca  2.850 £0.330Bb  0.650 +0.080Ch 140,170 ***
TP/(g - kg ™) 0.780 £0.090Aa  0.920£0.130Aa  1.110 £0.120Aa  0.720 £0.100Aa  0.900 +0.070Aa  1.030 £0.140Aa  1.800
AN/(mg - kg™") 37.980 £6.010Ca  227.910 £9.340Aa  47.160 £7.490C  45.560 £2.140Ca  190.210 £9.690Bb  47.560 +5.300C 144.490 ***
AP/(mg - kg~ ") 15.450 £1.650Aa  17.470 £1.000Aa  14.990 £1.020A  15.320 +1.270Aa  15.680 £1.110Aa  13.440 £0.760A  1.230
C:N 21.930 £3.410ABa 16.180 +0.540ABb  24.250 £1.650Aa 22.330 +3.270ABa 23.160 +1.0120Aa  13.220 +2.170Bb  3.770 **
C:P 29.000 £5.030Ca  100.780 +21.990Aa 28.570 +9.310Ca  40.820 £8.600BCa 77.860 +7.060ABa 11.790 £3.410Ca  9.490 ***
N:P 1.660 £+0.370Ba 6.150 £1.260Aa  1.190 £0.3900Ba  2.320 £0.740Ba  3.450 £0.340Bb  0.820 +0.130Ba  9.170 ***
pb/(g+ em™3) 1.420 £0.020ABb  1.410 £0.010Cb  1.100 +0.030ABa  1.480 £0.020Aa  1.400 £0.030Ba  1.390 +0.010Ba 44,840 ***
SP/% 46.430 £0.750BCa  58.370 £0.990Aa  46.640 £0.420BCa  44.110 £0.580Ch  47.270 +0.690Bb  47.680 +0.420Ba 55.680 ***
SC/(ms + em ') 0.160 £0.010CDa  0.270 +0.020Ba  0.680 £0.060Aa  0.160 £0.010CDa  0.240 +0.010BCa  0.1300 +0.005Db 66.350 ***
pH 8.470 £0.040Aa  8.500 £0.050Aa  8.380£0.030Aa  8.420 +0.030Aa  8.410 £0.040Aa  8.450+0.020Aa  1.560

e dt: ATRE X ud R ZHX  or: AR X, SR: H3ERFIL 3 3R, SOC: 15 MLk, TN: &, TP 27, AN
AL, CoPBRBELL NP B BE L, pb: T3, SP: L ELIRAL,SC: 3 38, pH BRI . A IF] /NG FREROR R A UM AL 2 () A7 1E 2
EER, AR RE FRFR 6 Pt Z B 7E B % 2255, dt: destroyed and treated areas, ud: undestroyed areas, nr: natural recovery areas. SR:
soil respiration, SOC: soil organic carbon, TN: total nitrogen, TP: total phosphorus, AN: available nitrogen , AP: available phosphorus, pb: bulk

(RBCR, AP A R, C: N Bk

density, SP: soil porosity, SC: soil conductivity, pH: hydrogen ion concentration. Different lowercase letters indicate significant differences between each

climate type, different capital letters indicate significant differences between the six plots.

UG AL BE ] AH HL A F XS SOC TN (AN pb | SPSC
I pH 552 Wi S = 5 A A B[] R A RSO TP A
SC AR 35 52 Wil 5 A0 BRI B[] R A1 Sl 25 52 Wi
SOC.TP pb, SC 1 pH;3 A~ [A 5 3 [ 1 . 552
SOC.TP AP 71 SC.

MRS 3,00 2 R AU XT3, BR SOC Ab, Jix
S IEVE B R SZ AR RN T A XN TR
A . TR TR A A AR
PEdb 5 2R 32 450K Mo A L, SOC 11K 52 3 43 51 Ay
28.6% Fl 31. 9% , TN 2y 26. 2% #01 20. 8% , TP Jy
85% Ml 121% , AN Jy 15% Hl 21% , AP )y 88% Fil
86% , pb 43513 11 29% F1 28% ,SP #13i/b> 20% ,SC
o3 D 40% FISETIN 152% 5 1 W 347 2 KU iR X
NTARE AN IR 5 R 32 A AR B, SOC
PR R 3K 35% 1 12% , TN Jy 39% 1 23% , TP
h 80% Fil 114% , AN g 26% F1 25% , AP >y 98% Fil
86% ,pb 433G N 5. 7% F P 0.7% ,SP 43 53N
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Tab.4  Correlation matrix of soil respiration and physical-chemical properties

SR SOC TN TP AN AP pb Sp SC pH
Soil respiration (SR) I
Soil organic carbon (SOC)  0.460* * * 1
Total nitrogen (TN) 0.510"** 0.890*** 1
Total phosphorus (TP) -0.280" " 0.001 -0.050 1
Available nitrogen (AN) 0.420"** 0.870"** 0.910" "~ 0.003 1
Available phosphorus ( AP) 0. 060 0.210" 0.270" 0.260 " 0.260 " 1
Soil bulk density (pb) -0.420" " -0.510""" -0.690" "~ -0.160 -0.660*** -0.250* 1
Soil porosity (SP) 0.420"** 0.520"**  0.690" " * 0. 180 0.660" "~ 0.230" -0.970" " * 1
Soil conductivity (SC) 0.050 -0.020 -0.050 0.070 -0.030 -0.080 0.020 -0.020 1
pH 0.390" " * 0. 140 0.170 -0.360" " " 0. 100 -0.450" "~ -0.120 0.120 -0.180 1
H:"P <0.05, “*"P<0.0l, """P < 0.001. Levels of significance are; “P < 0.05, “*P< 0.01, “**P < 0.001.
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ANy =33. 104x +39. 594 ,R* =0.2213 * * ;
AP:y = —0.0515x +16.073,R* =0.0002;
pH:y =0.061x +8.3325 ,R* =0.2423 " * .

SOC:y =22. 802x +0. 9822 ,R* =0. 1709 * * ;
TN:y =0. 1094« +0. 7337 ,R* =0.0165 * ;
TPy =0. 1094x +0. 7337 ,R* =0.0165;
AN.y =48.351x +27.46,R* =0.1088 * ;
APy =1.4421x +12. 815 ,R* =0.0294;
pH:y =0.0098x +8. 4149 ,R* =0.0017.

C:N:y= —1.2314x +23. 197 ,R* =0.0325;
C:P:y=32.681x-11.148 R* =0.4658* * * ;
N:P.y=1.8828x—0.6819,R> =0.4431 * * *;
pb:y = —0.0445x +1.3992 ,R* =0. 1232 ;
SP.y =1.6776x +47.201 ,R*> =0. 1232 ;
SC:y= —0.0175x +0. 4073 ,R* =0.0078.

C:N:y=4.3439x + 13.555,R* =0. 0469 ;
C:P:y=19.027x +17. 13 ,R* =0.064;
N:P:y=0. 1886x +1.9328 ,R* =0.002;
pb:y= —0.0738x +1.5237,R*> =0. 1828 * * ;
SP.y =2.1433x +43.388,R*> =0.1532" " ;
SC:y =0.0094x +0. 169,R* =0.0075.

ARSEX @B RN T EFRERNESMERS T (EREEERALS5R 3 EE)
(s TR DS P 5 PR A7 5 b A 75 ML 5 SRR 3407 s 0+ F LT 31
D ST IR AR 5 VPR ST« TS 78 P B R 2 RS 5 - A7)

Regression analysis of soil physical-chemical properties and soil respiration rate (the units in the figure are same as Tab. 3)

(a: Regression analysis of soil chemical properties and soil respiration rate in dry-hot valley climate; b: Regression analysis of soil

chemical properties and soil respiration rate in subtropical humid climate; c¢: Regression analysis of soil physical properties and stoichiometric

ratios and soil respiration rate in dry-hot valley climate; d: Regression analysis of soil physical properties and stoichiometric ratios and soil

respiration rate in subtropical humid climate)



1

o DA W PR O 00 400 - S PR A P B 5 S IR ] ) 56 2R 17

MR & SR A WAl . A
WEFE R, AN AR E T 200 A PR 2 E AR
BRI, P ALK 2 RS R R B R
SR X R T N RS ORI A AR X, W] oR
SEAR X SR R R DL A, 3 32 2R O = A B
W A X S BRES A WO, SR IR
AR, HLAE SR AR W R A BILY 9 o i
B AR b AR R R N B
SR AL B R 2, X5
Z AU DX TR 45 DK AR PR TR A 56, 4
N URX K 2, AF T LR R A
WEgEH 3 Fhih B £ HE pH AZ 622 5 A K, 5 6
P, 558 1 2 R IF S 4 R — 30 £ pH
(B P IRAT A B 8 B R R R, 52
ROWEATAE .5 AR
3.3 TEMRETEBAMFHXER

LA 1 7 70 IR b A WL 25 7 s i
SRR PRAL R AR, ST DR e B AR A R
AT ARAL , m] LAFE 78 R 2 AR G R i A op
AR R AR R AR R AL 3R 2% + 4
I RZ P S A 5, € B R R A2 461 X 2% KT AR
SN E AR X, 3 32 20 PR Oy N A o A A
TR AR R A X AN W3 B P Y e A
ANTR] AR A i o 9 LA S5 ) e AN [ 2 T
S - R AR BEAR IR ST A B2 45 XA
Xt AR IE I PR T 32 X, DR AR 3 4 S Il g
AP WAL K SR, T PR A 3 B it
PR SR8 | S8 SO I B it 2 EAT — 5 I B
B o ARG - HER I [R) R A7 6 42 35 22 5%
AT A DX SR IR 3R A R T A 2
ARIX . BT A B, LRI S
B AR RORE o IR pH (L DR R L
SRR A B N2 T 8l 4 A G R A F 5 AR
i, TIPS PR A | RSN HAR R A A
BEMRNE T 2 XIS, REA LR, 4
SRR AT LU 32 D 5 S 114 = 2
PR BT 5T 4 S0 X O 32 32 B R0 pHL (B 114
BRI, % SR AU DOK S RSN R
I ARBIETE A T AR TR X A T TR 5
IR R PG T 0 R 2 XA X AEA ] R 1 1)
R JE MK BICRATAE 22 5, 3 B SN R i [R5 A
Al Pt , FEAN R U IX T AR A A, AR

Yo AR, 1 bt i3+ S BRAR 1 o, Hn +
SRR RE ST , Pt DI P14

4 NG

iR R R AR 9 2 g | 2 b A g IR, Bk
FIRIE S A TAFE R E R, RS0 R 2
Y R AP 2R)2 H SR M, 3 B B
JEASH), FIEFEN R WA S R B AR L ER N,
RIE iR AR BRI e H RIS R E
&5 1] Kk B R KA K, N IR B RE (4
BRGMHBEE B F I Per g - £S5 TR
WA RSOOSR EY, 2 N TR E R
b HEEAGE S YERE , Rk SR AE R
T UG LT T H SRR SRR L, (H 5 R Z 5 iR A7 7E
—EZH; AR E FE LI BT bE R 4
BRI R R B e i T N TR A 2 N TR
A b - ST o SR A AR S A b, DB
F 2010 4EFF A7 1% X T 8 1) 752 I AR A BE TR
RN % O (E N ok i N w4 D R R Y e
AWK 3 R AR (W ANE B, N e B
WA IIH A IE T TP RA R AT IE . 340, il 2 1 4
AR PR T A6 AN [ 23 i) R R 2 R A g0 A F
H SRR X — KRR £/ A H AL
BB | F A 38 DL R A ST R P i A2 A 100 LA
n] , A H ROBE A Ry - e 5 &2 450 5, AN R
6 SR R B ST G A A X - 3R 43 | R K
S IR 55 AH B T OG R S 9T A et — 2 SR T

B E AR HBELAEAS LR EER
B AR AR K 2015 B A AH I L FIRIRE S b
WA Ak GREM EFINFR FRETIRS
8 F A5 A B, 4 B

£ 3Lk ( References)

(1] ESCR, R0, 4 DA, 5. DU )30 s 3 2R 38 R iR I
HASEm AP [T]. BER£HF5T,2008,21(5) : 110 - 116.
[WANG Wenjie, PAN Yingzi, XU Weihua, et al. Analysis on
ecosystem destroy and its ecological impact caused by earthquake in
Wenchuan, Sichuan province [ J]. Research of Environment
Science, 2008, 21(5): 110 116

(2] 4Ry, et 55 PO R AR E K X e A ARk B AR
e [T]. NS SR 5E 2R W2 41k, 2008 ,14 (4) ;441 — 444, [ BAO
Weikai, PANG Xueyong. Ecological degradation in the Wenchuan



37 %

[

[

[

earthquake seriously affected region in Sichuan, China[ J]. Chinese
Journal of Applied and Environmental Biology, 2008, 14 (4) .
441 - 444 ]

LIN Yongming, DENG Haojun, DU Kun, et al. Combined effects
of climate, restoration measures and slope position in change in soil
chemical properties and nutrient loss across lands affected by the
Wenchuan Earthquake in China [ J ]. Science of the Total
Environment, 2017, 596 274 —283.

(4] PNINSC, SR IR T, 2. B MR T S B XA Bk R AR

WEFELT ], o K 4 R 57 ) 2%, 2015, 13 (5) : 86 — 92. [ SUN
Liwen, SHI Changging, ZHAO Tingning, et al. Vegetation recovery
in the landslide-tackling area of Wenchuan earthquake[ J]. Science
of Soil and Water Conservation, 2015, 13(5) : 86 =92 ]

FFEL DR, B2, A SO AR R X AR SR S B ARBH T
[J]. Bl Bl24,2014 ,42(8) 2374 - 2376. [ WANG Yu, LIU
Xingliang, MIN Anmin, et al. Study on vegetation restoration
technology in Wenchuan earthquake area[J]. Journal of Anhui

Agricultural Sciences, 2014, 42(8) ; 2374 —-2376 |

[6] SRE, EA2, 9, . OV HRE X JE T Ul 3t DX 13t 4 e B A vk

BB Y], S FR A AR i, 2012, 18 (6) < 911 - 916.
[WU cong, WANG Jinniu, LU Tao, et al. Effect of Wenchuan
earthquake on soil physical and chemical properties of the Longmen
mountain, southwestern China[ J]. Chinese Journal of Applied and
Environmental Biology, 2012, 18(6): 911 -916 ]

KRETZSCHMAR A, LADD J N. Decomposition of 14 C-labelled
plant material in soil; The influence of substrate location, soil
compaction and earthworm numbers [ J ]. Soil Biology &

Biochemistry, 1993, 25(6) . 803 - 809.

(8] XURRSE, XA =, RAER], 4. B BIAIR LRI AT 13

W8 25 PR A KSR K2R [T ] FREE R4 B 5T, 2016,29 (12) ¢
1819 - 1828. [ LIU Liwen, LIU Mengyun, WU Jianli, et al.
Seasonal variation of soil respiration and affecting factors under
different land use types in the tablelands of the Loess Plateau[ J].
Research of Environmental Science, 2016, 29(12); 1819 - 1828]

(9] A, K, ST, . B BRI X 3 1= B 3t - 3 HLaR 1 52

ma [ J]. Bl Rk ,2009,26 (3) :9 — 15. [ SHI Feng, LI Yue, GAO
Qingzhu, et al. Effects of management on soil organic carbon of
grassland in China[J]. Pratacultural Science, 2009, 26(3): 9 -
15]

[10] i, T, sk, 25, B AR B L 1o JeUA [R) PR % 0 M e - S 3k o

i R RRAELT]. K AR R, 2017,31(5) £ 196 - 202.
[MA Tao, YU Yang, ZHANG Feng, et al. Soil carbon flux and
component characteristics in the plantation of different-aged Robinia
pseudoacacia L. forests in Longdong Loess Plateau[ J]. Journal of
Soil and Water Conservation, 2017, 31(5) : 196 —202 ]

BRI, RO 2L A () A BT 5 it L e H =3l 358
KHGZ AT [T]. SR 2% ,2016,37 (4) : 1507 - 1515. [ CUI
Hai, ZHANG Yahong. Diurnal and seasonal dynamic variation of

soil respiration and its influencing factors of different fenced

[

enclosure years in desert steppec [ J]. Environmental Science,
2016, 37(4) . 1507 -1515]

FEGRE BRI BRI R SRR IR BT RS [T, A=
#2,2001,21(2) :315 - 325. [ CUI Xiaoyong, CHEN Zuozhong,
CHEN Siqing. The development on the soil respiration of grassland
ecosystem[ J]. Acta Ecologica Sinica, 2001, 21(2) : 315 -325]
XU BB R A J Gk K 1T L b X8R R G B A 5 A A
WEFELD 1. db5t: vb [ 3 52 )5 o Bk ) B 5T BT, 2016 : 1 - 74.
[LIU Pan. Numerical simulation of strong earthquake activity on
the margin of Bayanhar block and Longmenshan area[ D]. Beijing:
Institute of Geophysics, China Earthquake Administration, 20161
-74]

(P NI o 2 N e i R R SN P ey Es b N A R &
HECLY/T1219—1999) [ ST, Jbat: o E FRif AL, 1999. [ The
State Forestry Bureau. The Analysis Methods of Forest Soil: The
Forestry Industry Standard of the Peoples Republic of China( LY/
T1219 —=1999) [ S]. Beijing: China Standard Press, 1999. ]
ERR, TALTE, w8k M8 LA ] AF % BRbk 30 0 o R ) 52
MR [T]. A A2 9%, 2018,38 (4) : 1194 - 1202. [ WANG
Jiajun, WANG Chuankuan, HAN Yi. Factors affecting soil
respiration in stands of different ages in the Maoershan region,
northeast China [ J ]. Acta Ecologica Sinica, 2018, 38 (4 ).
1194 - 1202 ]

BT, b, A SO 3R AR R ¢ DA R LA X - 3 S AL
PERTE W W A BFFE L], DY ER 5, 2017,36 (S1):7 - 12.
[MAO Zhu, XIE Qiang, YANG Miao, et al. Hilly vegetation
damage of the soil physical and chemical properties in the severest
disaster area after Wenchuan earthquake [ J ]. Sichuan
Environment, 2017, 36(S1): 7 —12]

OIS U 1] 3t A A T A B K A A ke - S T 5 )
[D]. #EZ . Uil k2% ,2013 .1 - 36. [ ZHENG Peng. Effects
of vegetation restoration on soil fertility in northern Sichuan basin
[D]. Yaan: Sichuan Agricultural University, 2013 1 -36 ]

PR R, 7 A ARSI, 45 iR R IX A 2500 B ) 1 3 e o
PERFIE——LABO | 752 MR XA [T ] 1l b 2= 4z, 2018, 36
(1):74 -82. [ CHEN Aimin, YAN Siwei, LIN Yongming, et al.
Characteristics of soil anti-erodibility at the initial stage of
ecological restoration in the earthquake affected regions—A case
study in Wenchuan, China[J]. Mountain Research, 2018, 36
(1):74-82]

RIS, AR AL 12 A AR R 3 A i T
HEER SR [T ] B A AR A 41k, 2017,26 (2) - 1 -
10. [ ZHANG Jiao, CUI Shiyou, FENG Zhixiang, et al. Climate
factors and ground mulching affect soil salinity dynamic changes in
coastal areas[ J]. Chinese Journal of Eco-Agriculture, 2017, 26
(2):294-302]

TRELT PR T, W, 45— RE BLITR S m Mt L SR 43
SRPELT]. A2 ,2018,27 (2) . 216 - 223. [ ZHANG
Jiaoyu, XU Yening, TAO Huiying, et al. Short-term effects on the



51 o DA W PR O 00 400 - S PR A P B 5 S IR ] ) 56 2R 19

heterogeneity of soil nutrients in mixed poplar — alder plantation on soil respiration of dumping site in an open pit coal mine[ J].
[J]. Ecology and Environmental Sciences, 2018, 27(2) : 216 — Ecological Science, 2016, 35(4) ; 91 —96]
223] [24] FLL, EHA, 5000, 55 AR L S0P K H: = B R R O
[21] X 30 Rt 0T 0 ) 1 2R LA AR - S 3 A 1 5 B 2 gERtJE )] PYAeAka B4, 2017,32 (1) :92 - 97. [ WANG
YRR ML D]. db st E MO R 2= BT BE, 201501 - Hong, WANG Shaojun, LI Jihang, et al. Characteristics and the
61. [ ZHAO Lili. Effects of Wenchuan earthquake on soil physical influencing factors of forest soil restoration :a review[ J]. Journal of
and chemical properties and microbial biodiversity under Cupressus Northwest Forestry University, 2017, 32(1) ; 92 —97]
chenginana forest in Li County of Sichuan Province[ D]. Beijing: [25] skt e TAE ST A AN A RS i e R L 5 kR
Chinese Academy of Forestry, 2015: 1 -61] BARLT]. MW A 2522 3R,2010,34 (1) ;112 - 118. [ ZHANG
(227 AXTRAN , B RE, S0 PR R, 25, 01| S St U 1| 3 L 80 27 ¢ X Xinshi. An intellectual enquiring about ecological restoration and
IRYTAI N TR e B AL PE R g 2w [T . Aol B2, 2016, 52 recovery, their scientific implication and approach [ J]. Chinese
(3).1 - 9. [ ZHAO Lili, ZHONG Zheke, SHI Zuomin, et al. Journal of Plant Ecology, 2010, 34(1) ; 112 - 118]
Effect of Wenchuan earthquake on physical and chemical properties [26] G7fE. PO Hb TR XA [R) S A0 2 A PR X 4 s T s R AE 5
of forest soils in Li county of Sichuan province[ J]. Scientia Silvae e R PEM [ D], 48« AR A bR K 24,2014 1 - 52, [ YU
Sinicae, 2016, 52(3): 1-9] Wei. The evolutionary characteristics of the soil nutrients and
[237] SKMGE, BB, 357, 45, G R0 HE -+ 3k ol 5 gt + g g fertility quality evaluation in Wenchuan earthquake areas of
B [ 1], 2 25 Bh2E,2016,35(4) .91 - 96. [ ZHANG Peng, different climate zones [ D ]. Fuzhou: Fujian Agriculture and
HU Yigang, HUANG Lei, et al. Effect of vegetation reconstruction Forestry University, 20141 -52]

Effects of Soil Physiochemical Properties on Soil Respiration
in Preliminary Stage after the Wenchuan Earthquake

CUI Yu"?, YAN Siwei'?, WU Jianzhao''*, LIN Yongming" **, WANG Daojie’

(1. College of Foresiry, Fujian Agriculture and Foresiry University, Fuzhou 350002, Fujian province,China;
2. Key Laboratory for Forest Ecosystem Process and Management of Fujian province, Fuzhou 350002, Fujian province,China;

3. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 640001, Sichuan province,China )

Abstract; In order to understand the relationship between soil physical-chemical properties and soil respiration
characteristics under different restoration modes in the earthquake-affected areas, the destroyed and treated areas,
undestroyed areas, and natural recovery areas in the dry-hot valley climate and the subtropical humid climate were
selected as fixed sample plots. In addition, soil respiration and soil physical-chemical properties ( organic carbon,
total nitrogen, total phosphorus, available nitrogen, available phosphorus, bulk density, porosity, conductivity and
pH) were determined at regular intervals. Apart from that, the correlations matrix of these above factors were
analyzed. As shown by the findings: (1) the climate type had a marked impact on soil total nitrogen, bulk
density, porosity, conductivity, and soil respiration. In other words, the dry-hot valley climate areas was
significantly better than the subtropical humid climate areas. (2) The treatment greatly affected soil respiration
rate, organic carbon, total nitrogen, total phosphorus, available nitrogen, available phosphorus content, C; P,
N:.P, bulk density, porosity and conductivity, and basic characteristic was the destroyed and treated areas were
better than natural recovery areas, compared with undestroyed areas. (3) Except soil total phosphorus and
available phosphorus, interactive effect between the climate and the treatment influenced soil respiration, soil

physical properties and main soil nutrient loss obviously. (4) The key affecting factors of soil respiration in the two
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climatic regions were not the same. In the dry-hot valley climate areas, the main influencing factors were as
follows : soil organic carbon, total nitrogen, total phosphorus, available nitrogen, pH, bulk density and porosity,
while in the subtropical humid climate areas, soil organic carbon, total nitrogen, available nitrogen, bulk density
and porosity were the main influencing factors. The results of this study provided a scientific basis for evaluating
and optimizing post-disaster recovery measures. It was helpful to maintain ecological safety in earthquake-affected

areas and support ecological barrier construction in the southwest region.

Key words; the Wenchuan earthquake; ecological restoration; soil respiration; soil physical and chemical

properties



