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Short-term Mechanism of Warmmg induced Stablllty for Oi'gamc Carbon 1n the
Karst Plateau Soil [ - f 5V o b :

TANC Guo- yong, ZHANG Chun-hua, LIU F g ya.rf MA Yan ) r
( Research Instltute of Resource Insects, Chmese ACddemy of Forestry, Kunming 650233 Chlnd)

— .._.-"

Abstract: Elucldatlng hhe mechanisms of wanmng—lnduced stablhty for soil organic G ,‘g onb of thiel keys for evaluating the<tendency of
soil Clsources/sinks in projected global warming/ models. Organic C densities in soil,' and soil physical and biochemical fradHons,
under different warming scenarios in the Kdrst‘ Plateau were 1nveat1gdted following a/4-yr continuous warming using infrared radiators,
via d'Ensny fractlonatlon and=acid hydrolysis. Six trealt;nents wéTe, sarranged: no warming (.ambient temp, CK); symmetric warming
(ambient +2. 0% full year) ; and lowly, moderately, highlys= and extremely asymmeltric warming ( ambient +2. 5°C/1.5C | 3.0°C/
1.0%C, 3:5°C/0.5°C7 and 4.0°C/0°C in winter-spring/ summer-autumn seasons, respectively; LAW, MAW, HAW dnd EAW).
The moderately asymmetric warming was highly similar to a multi-year warming scenario in the study region. The results showed there
were no significant differences in soil organic C densities in the surface layer (0-15 cm) among the warming treatments, with a range
of 1.95 kg-m > t0 2. 02 kg-m~*, which is insignificantly different to the CK (1. 94 kg-m~>). There were no significant differences in
the C density of light and heavy fractions, and the recalcitrant heavy-fraction among the warming treatments, and between the warming
and no warming treatments. The average recalcitrant C density of the light fraction in the warming treatments was 1. 18 times higher
than the CK, with a significantly higher recalcitrant C density of the light fraction in the symmetric warming, and lowly and moderately
asymmetric warming treatments, compared to that of the CK. The recalcitrant C density and recalcitrant C index of the light fraction
showed a tendency to decrease as the asymmetry of warming increased under the five warming scenarios. Warming had negligible effects
on the organic C density in soil, and soil physical and biochemical fractions in the subsurface layer (15-30 ¢cm). The results revealed
that in the short-term, warming may increase the recalcitrance of non-protected C in the Karst Plateau soil. This is not necessarily an
over- or underestimation of the effects of global warming on soil organic C density and the capacity of soil to protect C when subjected to
symmetric warming, but may potentially overestimate the recalcitrance of organic C in the non-protected fraction of the surface layer (0-
15 cm).

Key words : asymmetric warming; symmetric warming; density fractionation; acid hydrolysis; organic carbon recalcitrance; organic
carbon stability; Karst Plateau
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Table 1  Basic features of the soil in the experimental plots

+)2 e ii:é&”i@rﬁ/"c iﬁ'&f@kﬁ/% ﬂ;‘%ﬁﬁﬁ MR/ mg - kg ™! ﬁi%i%%ﬁ&/mg-kg-‘

/em &F HJH &fF &% Hik A% Hrk K HEk X4
AR 18.5bh 21.8e 15.1f 30.2a 44.6a 158a 145.4a 70. 8 a 285.2 b 75.2 a
X AR IR 20.9a 24.2a 17.6e 28.3b 44.1a 12.5b 128.7a 69.2 a 357.1a 80.5 a

0-15 MEEARXIFTE 2082 23.5b 18.2d 28.2h 44.3a 121bc 137.5a  743a  327.6ab 82.4a
AR FRIHE  20.9a 23.0c 18.8c¢ 28.0b 44.2a 11.8bc 140.7 a 75.4 a 320.4 ab 77.8 a
FEAEXIFRTHE  21.0a 22.4d 19.5b 27.6bc 44.3a 10.8cd 146.9 a 72.1a 300.2 b 80.7 a
Moot dEXt AR THE  21.0a 21.8e 20.1a 27.3c¢ 44.5a 10.1d 148.0a 75.6 a 288.8 b 86.7 a
AT 16.8b 19.4e¢ 14.2f 29.3a 42.0a 16.5a 1048a 60. 1 a 229.8 a 74.8 a
XTI 18.7a 21.3a 16.1e 28.7a 4l.1a 16.2a  99.7a 58.2 a 256.6 a 78.5 a

15 30 WEARR AT G 18.7a 20.8b 16.5d 28.7a 41.2a 16.2a 100.2a  58.8a  247.2a 79.9 a
FEEAEXIFATHE  18.6a 20.3¢ 16.9c¢ 28.7a 41.3a 16.0a 103.7a  60.2a  239.1a 81 4ear
FEAEXFRTHE  18.6a 19.8d 17.4b 28.9a 41.8a 15.9a 103.1a  60:4a  230.7 a s -’85.; o
WmAEXIFRIHR  18.7a 19.4e 17.9a 41.8a 15.8a 105.5a 60.5 a 230.8 a , f§§7 ¢

28.8 a
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Fig. 1 Soil CO, efflux under different warming scenarios
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FRYG I RREAR. ik B AR iy X AR TR 2 &
ZRAREI, 5 ADTHRA R £ AH2E R A E B
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Table 2 Above-ground biomass of the vegetation and decomposition parameters of litters under different warming scenarios
e Mo A P& i 280
/g m™? REHR/Y% FEE R/ % SRR (k) /a™! iso/a los/a
AT 350.8 +28.8 ¢ 62.5+1.61d 37.5+1.61 a 0.98 +0.04 e 0.71 £0.05 a 3.06£0.14 a
Xt BRI il 428.7+22.0 a 77.2+1.11 a 22.8+1.11d 1.48 20.05 a 0.30 £0.03 d 2.03£0.07 d
R AR R THE 404.2£29.7ab  74.9%1.11 a 25.1+1.114d 1.38 £0.05 b 0.37 +0.04 d 2.17+£0.07 d
rf BEEXT R R 389.4 +27.2 abc  71.1+1.28 b 28.9+1.28 ¢ 1.24 £0.05 ¢ 0.48 £0.04 ¢ 2.41£0.09 ¢
= AR R TR 365.4 £25.5bec  66.2%1.61 ¢ 33.8+1.61 b 1.08 +0.05 d 0.61 £0.04 b 2.77£0.12 b
M sl X AR TR 357.2+20.3 bc  64.4+1.44 cd 35.6 £1.44 ab 1.03 £0.04 de 0.66 +0.04 ab 2.90 +0.11 ab

2.2 JHlXT b AT HUBR R A0 231K Ja R )

91,99 kg-m WS T AT AR (1. 94 kg-m ™). FHE
S PR 22 SOCD (1.53 ~1.56 kg-m %) RS &5
A ML EE (SOCD) WsZ MBI RE (£3). 5 I FXHR(1.52 kg-m™?). £ 4bH PR 2 SOCD ¥ i
MR TRZSOCD 51.95~2.02 kg-m >, FHH  EFESTWER, WEHE 27% ~30%.
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FEL I RFEE TR e J ST 2 J = I 3R =

Table 3 Organic C density in soil and density fractions under different warming scenarios

+J2 e A B TR R LR RALBRATCILH] AR L)
/cm /kgem 2 /kgem 2 /kg-m 2 /% / Yo
ATHR 1.94 £0.06 a 0.56 +0.03 a 1.33£0.06 a 28,85+1.23a /68 54 #1749
AR T 2.02+0.08a  0.63%0.03 a 1.34£0.06 a 31.19+1.57 a 66,33 +0.59.a
0~15 TREEARXMFRTHER 2.01£0.07 a 1 0.63+0.03 a 1.32£0.06 7= B1.33£1.49. a 65. 66+0. 64 a
AR X FRTHE 1.97+0.07 a 0.62+0.02 a 1.30 0. 06 & BLATRI 14 6598 ﬁ"43 a
o0 A X BRIl 1.98 0,07 a  + 0.62+0.03 a 1.30£0/07a  _31.14%1.22 a 65. 68 1. 07/ a
USEIDaESigh 1.95 +0.08 a “0.60 £0.02 a 1.29+0.07 a) /° 30.77+1.21 a 66, 13k 108 &
AT 1.5240.03 a 0: 40 £0:01 a 1.10 £0402 a 26. 56'+0./88 a 72.31 £ 1923 a
S xR 1.5640.03a) /L0, 44 7£0.02 a 1.100.03 ™ | 28 13#0.92 70.59 1. {8 &
o0 TRERXERIR 1.55 0. 04_.a A0.4320.02 a 1.09£0/02a | | 27.79%0.74a 707401.06 a
| o BT Bk T 1. 540, 0 a0 0.43%0.01a 1.07 £0.02'a 2784 £0.74 a 69561 1. 14 a .
X T 1.53 £0.02%4"  10.42£0.01 a 1.08/£0£02'a 27.54 £0.66 a 70.52 +0. 987
o W AR R TR 1.54 £0.03 a 0:42 +0. 01 a 1.08 +0U02 a=  27.32+0.58 a 70.17 £1.20 a
7 J y | I F /
| YAl 8 i =
ITH R Ml 6 2 0 4 B T e O T 7 1% e (0.74 kg-m ™). JHIRALFE )2 4 3 S0 [ 1 ok %

12. 5% (022 2R 3, RIZ T ATRE FE 5 56 IR MY
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ME/INTFRIZ. 5 A THEAL BRI 258 40 i 53 Tic L i~ F
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(511 247 O 4 AR AR, R Al 7 T EL 31358 .
2.3 FHE N A S [ 5
AN TR T 55T A S [ s 2 [ ke
FEECILFE 4. THIR AL HH 3¢ 2 4 540 2 ot [ 1 ik 2
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Table 4 Recalcitrant C density and C index in density fractions under different warming scenarios
+ )z e R O T PR R B 2 VR B A [ e 2 %2&@?!}1'@ Gz renri ST ] e
/cm /kg-m 2 /kg-m ™2 /kg-m 2 feda Ak Tt EL Lt/ %
AT 0.33£0.01 d 0.74 £0.03 a 1.07 £0.03 ¢ 58.98+1.38b 55.67+1.69a 55.15%1.15b
X FR Tk 0.43 £0.02 a 0.78 £0.03 a 1.21 £0.05a 68.80%2.70a 58.26+2.51a 60.08%1.70 a
015 R EE R X RRFHR 0.42 £0.02 ab 0.77 £0.03 a 1.19£0.04 ab 67.22+0.96a 58.38+2.73a 59.38+1.75a
opEE AR X AR TR 0.38 £0.02 be 0.75 £0.03 a 1.13 £0.04 abc 61.82+0.62b 57.72+1.28 a 57.53+1.29 ab
AR R TR 0.37 +0.02 cd 0.74 +0.03 a 1.11 £0.04 abc 59.98 £1.45b  56.99 £2.99 a  56.07 =1.34 ab
Ml AR TR 0.36 £0.02 cd 0.72+0.03 a 1.08 £0.04 be 59.97+1.74b 55.87+2.06a 55.39+1.14 b
AT 0.20 £0.01 a 0.55+0.02 a 0.75+0.03a 50.23+1.67a 50.21+2.22a 49.45+1.25a
SRR TR 0.23 £0.01 a 0.58 £0.02 a 0.81£0.03a 52.22+1.88a 52.67+2.08a 51.66x1.43a
15 -30 B AR SR TR 0.23+0.01 a 0.57 +0.02 a 0.80£0.03a 53.35x1.94a 52.34x1.75a 51.58%1.07 a
R E X AR TR 0.23+£0.01 a 0.56+0.02 a 0.79+0.02a 53.47+2.23a 52.35+1.89a 51.30+1.24a
1R BE AR X BRI 0.22+0.01 a 0.56 +0.02 a 0.78+0.03a 52.38+1.38a 51.89+1.23a 50.98+1.37 a
e vt 3B SR Tl 0.22£0.01 a 0.56 £0.02 a 0.78£0.02a 52.39x1.10a 51.86+1.55a 50.62%1.16 a
3 e e e ) Bt T S YA A 100 T v T R, s B R B 1 R AT

3.1 FHEXTE R - A LR B A
AT B TRl A S )

Msh& P, A A S R G (A ) &, A

BLBRA A 5 BRI T ALY 9% 1 AR AR S H o)

Wy, LA 0 V- 2 B ST B A
S AR (BERL €O, . CH, 45) - s i

ﬁm%ﬁ%iﬁ%@%‘zlxiﬂiﬁ%ﬁﬁ%ﬁ%ﬂ’%i“
T ) 2 o A L 4 K S e R g
kA AR SN - g L

%ﬁrﬁm?ﬁw%%ﬂldﬂ%3)%%%%ﬂﬁ

xR At A LR T e
— 7 PR B PR T 8 co, B (18 1) ,F
HIER B IR N 17, 69% , W THE AR #E T A HLEk 5
AR - HERE I 7 SR T AR T £ ) 3R
—J7 T TN T 4 UR V0 04 o R e Ak, oy Ak
JES-HHRE T 26.7% (£ 2) X AMATE T HI3EA
BUBR. T TR i bR Bl P 2 M 2 4y i L o) R
171 10. 89% A PR R AERT ARG I T A HL NPP (AR
ARG —MAE ™ J7)  #EMIS i T NPP AR R
A IR A HUBRECRE " X — B R BN T
THE S B A VBRI FE. AW 58 b THEX AT IR AT
BB & B ASZ I AN 1 25 (3R 1), W 3 i -
B BURR S B IS mT e A PR

FRUE S TR TR il W e LR
JE {FBH S T R O3 R (R LR ) A
- IERT I (A LR ) TR IR T AL
B JE %S, Trumbore 2570 ™ C 7R B e xF N AE K 1L
JKAS TR VA = 4965 LB J) 6 e AE R A T A ST, R B+

T4 T, B 5 5 8 T - SR i A B o
3.2 ﬂ%%'m‘ﬂ%%ﬁ%iiﬁ%ﬁmﬁ}i%}i%?ﬁ'ﬁ%j}EI’J
500

+ AT LR %i%&%ﬁﬁ(tﬁ\%%ﬁ*ﬁwﬁﬁ)
AL, L o R A R fﬁmﬁﬁﬁﬁ@
%Zlﬂﬁ/ﬂzT%ﬂﬁL(%@%T}ﬁ) B 7 A L
e, UM Y e LD T ii%%ﬁ
BUE R TR B 1 O e AR L
R 20 (R AT o T A B I B, TR
e B AN YIRS | e = Ly R e

TRV, RS WA DA i 2 sl SR A T 5 e () - 8
[ 0 L A 11 7 N [ o % i s

P77 SRR AL B A - S5y BROR AP 56 (14 BE 1 45 7.
M - SR A e o3 e Lo 511 35 AN i 20% , AR 2%
PRAEL S 220 AR RSN R T, KA sh £
S AR Y TE LU v T e sl R IR A e T
ARG P20 ARG rh TR X 1 243 B
JEE K H o B BU B PR 52 Wi 34 AN S0 25 3R W 30 O iR O
R A Al (A ) T35 LR A4 4 2E LR
FRES). AR T OFF e — 2 R b
P T RUESECR (3R 1) AR YA A PLR Y

J1 A BEAHLRR B 67 1k, JCH IR R 32 W0 BROR 3 1 41
Gr22 2 T b T RE 2 MR A R A e
SRR LR, T EEE A A
fifk 5 22 10 ) 0 B B W A O, A U S A Lk ( B
FRABR) SR U A AR BTk
T REIE T PV M) A, — 5 TR e A L
SR e HE TR 2] 252 ) R T TR Sy ST
AT A 1 - ST Rtk AR R 25 8 vy (R AR L



7 39 J [ 55

S TR A BRI RR E B TR EE VR AL 3397

SRR 30. 45% F1 14.96% ) A5 T 5« g
FHUFRIE W A B E 4141450
3.3 FHRXTHE R A LR l P 52

Tang % X HI 45 4 21 + A HLAR B e P ik
RN (20a) BFFT, & BUAS [A] 3 AR bl A 25 2
BETR SR Rt 50 v T AL Nk, HAEE
IR A LR AE S i Ak LR 22 R IR R T
LA Al [ PR A7 AR 22 57 T2 B TR g e/ 3R
PlEYER SR BAA PRS2 5]+ 5
TR SR YR . B TN AR ALY
AR B Al 2 I, mAE A W (e ) R R
TE A AR RS A2 A DL, 5 B0 4 - A AL
T A - S G2 W R RN e, RO A b, 2+
AN E B EE SRR P Rovira &0 AR
KA1 43 B T A0 T e 2 A TR S A AL
B, 00 [ P B 5 i P SR PE A - SR L B2 b oA
AL 1) ot [ ot [ 1 e i 50/ 2 WA AT 1L e it ] 2
IS 2285030 RS RFEE TSR 4 4R FHIRFE L
%Fiﬁﬁﬁﬂlﬁ%ag\ﬁmlﬁﬁaﬁ\ﬂ
T [T P Al L A5 B b v T X6 R LA AL B B R

Bt [ P YA Jk g T A A (3 4) AR J 0 TR

— TR L AR B (TR ) Y *ﬁﬂ
WﬂﬂﬁxﬁEE%%F@A.EEETEEm?
®?ﬁ¢ﬁ@@%i%iﬁmﬂ%mﬁwl®ﬁ
(%ﬁn%%w@?%&ﬂ&ﬁﬁﬂi%ﬁrﬁm
1ME%@@‘¢@@@%MH%?“”E @ﬂ
mﬁﬁﬂ%%$%%ﬁ@%m%wiﬁ%ﬁkﬂ§
ISR HL A B Al e R . 7
A (AL AR N 24,5 g kg ) FITHE TS BER, Bt
(R IRIE ) i B R ) 5 S S B T R A IR
BT A ST ] | 3% 45 o it i A WL B2, 5K
B HLBR Rtk gase 0 .

TR 2 A WL % ?@ﬁﬁ@%
B R [ VRS2 me AN 3 (R 3 Nk 4).
Eﬁaﬁ%%%%i%ﬁﬂ%ﬁaﬂﬁam%
GO T2 i SRR, AR P S A
FHEAC PR 2+ R AT T 1.8 ~1.9C, B
BARTRZ (2.3 ~2.5C) F 2SI (2.0°C)
(- X TH R B (% 1), T ELAN ) 2575 4% 4k 241 i) S
RZ R IEG/NTRZ. AR T 1
A BB 53 A Ak 10 15 TSN, AR P BERRAIR T - 4 2%
RN, S 24 b 3R] T )2 S ok R 2
FURAATREZE (R D) XH5 T HEXYTREZE -
A YRR . 5 — I ERZE AN RS T,

FRIEY TR EE AN T R)Z B LR
R I, AT AEWTETHE 2. 0°C SR R, NE A
(4 a) &R FESLMEZ (M0 ~15 em 1J2) -
%ﬁm%ﬁ@ﬁﬁWFi%ﬁm%m%mT
X5 At A OB TG SR 7T

3.4 ARRARRE N R TR £ MLER AR S MY
AL

SOC feE FELE b fb 2= fae . IR iP FE {1k
i K 3 By S EE. e AR RN A A [
2 S0C RBE R F R BB EL ) F
PR R 5 e b 2 e 39 LA A ) B3
FIRA A E 2203 BFSRIX 1961 ~ 2016 4F
A H/EKFEFRE NI I[LFESTN 0.4
C-(10a) " EKZEHRO.14 C-(10 a) '], Mi4Ek
R PR/ BKETHR A 3 2247 A5
XERRTFR | AR AEXE AR TR | B R |,
=l SR P IR0 S o R T A B v 4 0 Bk
%ﬂﬁ%ﬁ%ﬁLOJﬁ\&mioﬂEﬂ§7ﬂ
TR (TEZ5 ) 4 B A A TR aﬁﬁﬁﬂéﬁ
mﬁ %%#ﬁﬂ%ﬁﬁ‘?ﬁﬁﬁﬂié%@ﬁ
TRAFIE. %3%%4@r$ﬁ%ﬁﬁﬂ/kﬁi¥
ﬁm%af %%ﬁﬁ%$%aﬁ E@m@@%-
a5 I HL i [ R 55 5 00 B T I A 22 S R
(22 0L T et i e
ﬁﬁ%ﬁ%ﬁﬁﬂ@.L%%ﬁ?%%ﬁﬁﬂﬂ#
R 2 A A RS B X - A B B A
IR B RE T 1 5 (R AT RE 2 Ak A kAR
WX A Ak (A Hh ) 2+ HEAR (3 440 45 B
EWWWE#WQM*%%Wﬁwm&Ti%%ﬁ/
AR R FIWr. PR E - KR,
B 2 B ot [ M 4R = f A R T A PRk i B
L9230 30 BTk - L AN S KA R T AL
Tt AR RN I8 7 40 43 At , ARG ST IR 7E TR 52 T X
AR TRZ R A [ PR ) FR R MR REE
R T RAE0UF 1B A — 2 S LR 1k A
TEW) oA 3 T M EsE TR A S 2 i [ A
B PR SR A TR T B B, 70 A A T e i ) ) 15
T (ARG T AL R A AR B R R EE 24 29C)
JESH R TR A 2 T Ak e T e N T X B T P
TSR T I S A B2 2 ot ] A B T X R
Tt

T B A ARG N THEBIH (4 a) 46
W B HRA B PR AL AR AE A S 4518310 75 78 T K3
L B TR . B 2 A R B R



3398 I A - - 39 %

X Bk BFFEHERE(T]. L3, 2007, 44(2) : 327-337.

Pan G X, Zhou P, Li L Q, et al. Core issues and research

4 éﬁ]\,@ progresses of soil science of C sequestration[ J|. Acta Pedologica

Sinica, 2007, 44(2) : 327-337.
(D) FREETHESE 4 45, RFETHERE R R AL 1100 Ry, (455, SKori. 2B i 47 iR # i 025 fo s

ClEAcH ) 4 J2 AT HLBR 35 | A 41 il 41k PO el 0 80 L

en , Ren , Zhan, . Analysis on variation

E N Eéﬂﬁﬁ@ riﬁﬁ&r%#xﬂ%‘ H IZ',AXT““<7F}I‘ charaileristics of temperature angd rainfall in YZnnan in the last

‘{JJJI) %#Kﬁ%‘ 5 ﬂYEI AL.IEEF‘%%)E i%?éﬁnﬁ .‘f 100 years[ J]. Journal of Catastrophology, 2010, 25(3): 24-

BOP S ISR 18. 18% , KePARTHRAL R (1] ?'ZX He Y Q, Theakstone W H, et al. Aliitude depend

) 1 , He . eakstone , et al. titude dependency

%éﬂﬁﬁﬁ'éﬁi}%%ﬁrgﬁ :J:EPE N mrﬂ:ﬂ*ﬁ E”EXT of trends of daily climate extremes in southwestern China, 1961 -

%ﬂ?ﬂ%‘l Wﬁﬂ%‘%}%i%&/\%iiﬂéuﬁzﬂﬁzﬂﬁﬁpﬁ*ﬂ 2008 [ J]. Journal of Geographical Sciences, 2012, 22(3) ; 416-

BRI R TR LR . )

() AT 2. 0C IR T Jaghi e (1) PR T, D, B OV RIR
AT -, ! . B BR-E AT RV A PR SB[ ]. KO A

Kﬁhﬁ%}ﬂéuﬂiiﬁﬁm%%g*ﬂiiﬁﬁﬁ%fiﬁﬂﬁ He :iﬁﬂi’ 20107 34( 11) . 1254-1264.

jj ,{Eﬁ%%ﬁ*ﬁ%%%i%?éﬂﬁ&ﬁﬁ ‘I‘i ﬁﬁ}l“&%‘l Chen Z, Yin H J, Wei Y Y, et al. Short-term effects of night

Xﬂ- 15 cm U?i%ﬁmﬁ?fzﬂﬁ%ﬂﬂﬂﬁﬁﬁ BE warming and nitrogen addition on soil available nitrogen and

. - N microbial properties in subalpine coniferous forest, Western
( 3 ) %?ﬁ%ﬁx#%}l"/m#z:#%%ﬁ’fﬁé}*ﬁ Sichuan, Ciln[;[ J]. Chinese Jf))umal of Planl Eco].@gy, 2010 34

% X -+ 398 ML AR 25 B AN - S R ) BRI RE T ) 5 (11) : 1254-1264. | =/
u[’ﬁ‘[ {Hﬂ‘AKA?{ﬁé}*ﬁﬂixﬁazﬁ{t(5”512'{‘[{_]‘) E2 [13] Shaw M R, Zayaleta E 8, Chiariello N R et al Grassland
" { = responses fo global enVIronmenlal changes suppresﬁed elevated

iﬁ%jk{%?}jéﬂﬁﬁ*ﬂﬁ;}%ﬁﬁ.riﬂ E/IJ[L] = CO,[T]. Séience, 2014 |298(5600) 1987+ '1990, ‘fy

SE Tk ., [14] Janzen H H, Carppheﬂ C'A, Brandt S A. Light-fraction” OIga'mc

[ 1] IPCC. Climate &hange 2013: the PHy%ical Science, Basis. mdtter in_soils¥rom ltzng term ¢rop rotations [ J7. Soils abuencc

l..-ﬁontnhutlon of Workmg Group [ to the Fifth Assesément.l'ﬁepert- Sn(:lety of Amel_],ca Journal , 1992 56(6): 1799-1806.
; " ofthe Intergovémmentdl Panel on Chma’te Lh ges S"M ] [15] Rovira P Vallejo V RJI" La'l)lle and recalcitrant-pools.-of Cafgon v
. ] Camblldge UK‘ New York, NY, USA : Ctl'mbrldge Umverbl.y and nltroge in organl(‘ iatter decomposing at dlfferent depths in
Press, 2013. i ! soil :"an acid hydrolysis approach[J]. Geoderma, 2002 107( 1-
[ 2 1= Easterling D R, Horton B, Jones P D, et (Ll deméum and 2) . 1()9?141_
mmlmum tempeldlure trends for the globe[]] buence, 1997,{, [16] JHEBHAEY 335;:- IR, TR AR F AT T+
| 2775324 ) 3643677 A L VAT DL A5 R B RSP RORE D], FREERESE, 2010, 31

[ 3]/ Bal B” Soil carhon sequestration impacts ‘-on global ‘.climﬁt.: (5): 1365-1371.
change and food security [ J]. Science, 2004, 304 (5677 ) : Tang G Y, Li K, Sun Y Y, et al. Soil labile organic carbon
1623-1627. contents and their allocation characteristics under different land

[ 4] TREH, 7R, BSEBRARA S R GEaCSORT X R uses at dry-hot valley [ J ]. Environmental Science, 2010, 31
THRAIMRE[T]. Bl 2012, 57(17) ¢ 1544-1552. (5): 1365-1371.

Su H X, Li G Q. Simulating the response of the Quercus [17] R4k, ME%E, 5 x, 5. HIEHEY AN E Tk
mongolica forest ecosystem carbon budget to asymmetric warming FHRM M), b, SRt 2006.
[J]. Chinese Science Bulletin, 2012, 57(17) : 1544-1552. (18] JEEE, &R, #VkE, 5. T MR A L Bk E

[5] LuoY Q, Wan S Q, Hui D F, et al. Acclimatization of soil Jecmrlll e M E [ 1], BEERl2E, 2012, 33(2) .
respiration to warming in a tall grass prairie[ J]. Nature, 2001, 551-557.

413(6856) ; 622-625. Tang G Y, Li K, Sun Y Y, et al. Characteristics of carbon

[ 6] Leiros M C, Trasar-Cepeda C, Seoane S, et al. Dependence of sequestration and apparent stability of new sequestered carbon in
mineralization of soil organic matter on temperature and moisture forested torrid red soil at dry-hot valley [ J]. Environmental
[J]. Soil Biology and Biochemistry, 1999, 31(3): 327-335. Science, 2012, 33(2): 551-557.

[ 7] Trumbore S E, Chadwick O A, Amundson R. Rapid exchange [19] Trumbore S E. Potential responses of soil organic carbon to global
between soil carbon and atmospheric carbon dioxide driven by environmental change[ J]. Proceedings of the National Academy
temperature change[ J]. Science, 1996, 272(5260) ; 393-396. of Sciences of the United States of America, 1997, 94 (16)

[ 8] IPCC. Climate Change 2014 Impacts, Adaptation, and 8284-8291.

Vulnerability. Part A Global and Sectoral Aspects. Contribution [20] rﬁ[ﬂ% WAL, RIS, A AR R C FRIC RS AR A 25

of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [ M ].
UK, New York, NY, USA. Cambridge University Press, 2014.
WA, JAde, 2700, &5, gk g i B OB S

Cambridge ,

JEAT A BB FL I S [T
538-543.
Tang G Y, Tong C L, Su Y R,

content on the mineralization of added '#C-labbelled straw and

RO B 2006, 39(3)

et al. Effects of soil moisture



7 ¥

B A

1o D ST A LB IR 1 TR

Y& FHHLH 3399

[21]

[22]

[23]

[24]

[25]

[26]

native soil organic carbon in upland soil[ J].
Sinica, 2006, 39(3) : 538-543.
Alberti G, Bertolini T,

enhance respiration of Mediterranean ecosystems:

Scientia Agricultura

Inglima 1, et al. Precipitation pulses
the balance
between organic and inorganic components of increased soil CO,
efflux[ J]. Global Change Biology, 2009, 15(5) ; 1289-1301.
Wick B, Tiessen H. Organic matter turnover in light fraction and
whole soil under Silvopastoral land use in semiarid Northeast
Brazil[ J]. 2008, 61(3):
275-283.

Wang W'Y, Wang Q J, Lu Z Y. Soil organic carbon and nitrogen

content of density fractions and effect of meadow degradation to

Rangeland Ecology & Management,

soil carbon and nitrogen of fractions in alpine Kobresia meadow
[J]. Science in China Series D ; Earch Sciences, 2009, 52(5) :
660-668.

Christensen B T. Physical fractionation of soil and organic matter
in primary particle size and density separates[ A]. In: Stewart B
A (Eds. ). Advances in Soil Science[ M]. New York: Springer,
1992.

Tang G Y, Li K. Tree species controls on soil carbon
sequestration and carbon stability following 20 years of
afforestation in a valley-type savanna[]].
Management, 2013, 291 13-19.

Tan Z, Lal R, Owens L, et al. Distribution of light a,p‘__;} heavy
fractions of soil organic carbon as related to land use ._and tillage

Soil and Tillage Research, 2007, 92(1£2) . 53-

Forest Ecology and

practice[ J].
59.

[27]

(28]

Cofiteaux M M, Bottner P, Anderson J M,

of 13C-labelled standard plant material in a latitudinal transect of

et al. Decomposition
European coniferous forests: Differential impact of climate on the
soil organic matter compartments [ J |.
54(2) . 147-170.

Marin-Spiotta E, Silver W L, Swanston C W, et al. Soil organic

decomposition  of

Biogeochemistry, 2001,

matter dynamics during 80 years of reforestation of tropical

pastures[ J ]. Global Change Biology, 2009, 15 (6) . 1584-
1597.
K, 5'{@7}%'], oy, A ARG R XTI ¥ W 43 iR

S )], AR, 2014, 34(6) : 1327-1339.

Song P, Zhang N L, Ma K P, et al. Impacts of global warming
on litter decomposition [ J]. Acta Ecologica Sinica, 2014, 34
(6): 1327-1339.

Lehmann J,
matter[ J|. Nature, 2015, 528(7580) : 60-68.
Wang G, Wang C Y, Wang W Y,

protect organic carbon and biochemical characteristics of density

Kleber M. The contentious nature of soil organic

et al. Capacity of soil to

fractions in Ziwulin Haplic Greyxems soil [ J]. Chinese Science
Bulletin, 2005, 50(1) . 27-32.

WURT, LA, T30, . VR TR e i*@iﬁﬁﬁ/
25 A BN R BLB 0 1) s R 2
2012, 45(10) 1946-1953. ol
Hu L N, SuYR He XY, et al.
Calcium 1'n karst soﬂs and fits effects on soil” Ol'gd ¢ carben 1n
karst reglon of. Sqﬂf}lwest China[ J]. Scientia Agrlcultu.na"Sln_'yl‘a
2012, 45(10)-" 19461‘1953 o =

The speciation"land sontent of



HUANJING KEXUE Vol.39  No.7

Environmental Science ( monthly) Jul. 15, 2018

CONTENTS

Spatial-Temporal Change Evolution of PM, 5 in Typical Regions of China in Recent 20 Years «+eeresveeeesseersennssinisnniinnn LUO Yi, DENG Qiong-fei, YANG Kun, et al. (3003
Evaluation the Extent of Health Damage Caused by PM, 5 Particulate in Xi’an City «+eerereereeseeseeeresseinneee WEI Guo-ru, SHI Xing-min (3014
Analysis of Chemical Composition, Source and Evolution of Submicron Particles in Xianghe, Hebei Province - -+ JIANG Qi, WANG Fei, SUN Ye-le (3022
Characteristics and Source Analysis of Carbonaceous Components of PM, 5 During Autumn in the Northern Suburb of Nanjing  ++-+eereseerereeeeeeres XU Zu-fei, CAO Fang, GAO Song, et al. (3033
Comparison of Chemical Components Characteristics of PM, 5 Between Haze and Clean Periods During Summertime in Lin‘an -+ LIANG Lin-lin, SUN Jun-ying, ZHANG Yang-mei, et al. (3042

Characteristics and Sources of Carbon Components in PM, 5 During Autumn and Winter in Panjin City

HUANG Cong-cong, MA Yan, ZHENG Jun (3057

)

)

)

)

)

ZHANG Lei, JI Ya-qin, ZHANG Jun, et al. (3051)
Aerosol Optical Properties and Light Absorption Enhancement of EC During Wintertime in Nanjing )
)

)

)

)

Concentration, Solubility, and Dry Deposition Flux of Trace Elements in Fine and Coarse Particles in Qingdao During Summer ««+:«+:+ssseeseseereens LI Peng-zhi, LI Qian, SHI Jin-hui, et al. (3067
Characteristics and Sources of Dissolved Heavy Metals in Summer Precipitation of Taiyuan City, China +«+sessessesseesenenssenenennnns YE Ai-ling, CHENG Ming-chao, ZHANG Lu, et al. (3075
Characteristics of and Factors Affecting Atmospheric CO, Concentration in Hangzhou :+:eseseeeesesernmenin, PU Jing-jiao, XU Hong-hui, JIANG Yu-jun, et al. (3082
Treatment Status and Emission Characteristics of Volatile Organic Compounds from Typical Industrial Sources - + JING Sheng-ao, WANG Hong-li, ZHU Hai-lin, et al. (3090
Characteristics of Industrial VOCs Emission Sources and Control Technology Application in a Prefecture-level City Region-Based on Qinhuangdao City ««rvereereseerserseresnemenenneninenennnnens

.............................................................................................................................................................................. HU Xu-rui, HU Xiao-yu, WANG Can
GUO Bin, YAO Rui-jing, ZHANG Shuo, et al.

HUANG Cheng, HU Qing-yao, LU Jun (3110
TIAN Chun-hui, YANG Ruo-zhu, Gulizhaer Yilihamu, et al. (3118

(3096)
(3102)
(3110)
(3118)
++ SHI Dong-qi, LU Xin-wei (3126 )
(3134)
(3142)
(3150)

3102

Pollution Levels and Risk Assessment of Heavy Metals from Atmospheric Deposition in Nanjing «++++++ :

Contamination Levels and Source Analysis of Heavy Metals in the Finer Particles of Urban Road Dust from Xi’an, China -

pCO, in the Main Rivers of the Three Gorges Reservoir and Its Influencing Factors = +veeeeeresessesessisnmsninniin LUO Jia-chen, MAO Rong, LI Si-yue (3134
Major lonic Features and Their Possible Controls in the Surface Water and Groundwater of the Jinghe River —+«eesesrerrersesesienienensiinenens KOU Yong-chao, KUA Kun, LI Zhou, et al. (3142

Urban Runoff Phosphorus Removal Pathways in Bioretention Systems ++= LI Li-qing, LIU Yu-qing, YANG Jia-min, et al.
Succession Characteristics of Phytoplankton Functional Groups and Their Relationships with Environmental Factors in Dianshan Lake, Shanghai = «+sessessereeesesenenssnmeneniininnnnn
............................................................................................................................................................... YANG Li, ZHANG Wei, SHANG Guang-xia, et al. (3158
Spatio-temporal Variations of Diatom Community and Their Relationship with Water Environment in Fuxian Lake «+:+seeseeeeererereeeenes LI Rui, CHEN Guang-jie, KANG Wen-gang, et al. (3168
Effects of Algal Blooms and Their Degradation on the Sediment-water Micro-interface WANG Yong-ping, XIE Rui, CHAO Jian-ying, et al. (3179
Effect of Biochar on Root Morphological Characteristics of Wetland Plants and Purification Capacity of Constructed Wetland ~««++++«+ssseexe XU De-fu, PAN Qian-cheng, LI Ying-xue, et al. (3187

Preparation of Mn-Co/Ceramic Honeycomb Catalyst and Its Performance on Catalytic Ozonation of Hydroquinone »«+:«+«sseseseseeeeese: ZHANG Lan-he, GAO Wei-wei, CHEN Zi-cheng, et al. (3194

Degradation Mechanism of Tetracycline Using Fe/Cu Oxides as Heterogeneous Activators of Peroxymonosulfate - LI Jing, BAO Jian-guo, DU Jiang-kun, et al. (3203

Behavior and Mechanisms of Cd( II) Adsorption from Water by Niobate-Modified Titanate Nanosheets «+++++++s+ssseseusueueueseees KANG Li, LIU Wen, LIU Xiao-na, et al. (3212
Trace Amounts of Phosphorus Removal Based on the in-suit Oxidation Products of Iron or Manganese in a Biofilter —-«+«+sessereeseeserecneens CAI Yan-an, BI Xue-jun, ZHANG Jia-ning, et al. (3222
Effect of Preparation Methods on Phosphate Adsorption by Iron-Titanium Binary Oxide: Coprecipitation and Physical Mixing +++-+«+++-+- ZHONG Yan, WANG Jiang-yan, CHEN Jing, et al. (3230

Effects of Conductivity on Performance of a Combined System of Anaerobic Acidification, Forward Osmosis, and a Microbial Fuel Cell -+ LU Yu-gin, LIU Jin-meng, WANG Xin-hua, et al. (3240

COD Requirement for Biological Phosphorus Removal Granule System Under Different Phosphorus Concentrations —«»«+s«ssessesseseeseeees ++ LI Dong, CAO Mei-zhong, GUO Yue-zhou, et al. (3247
Effect of Substrate Concentration on SAD Collaborative Nitrogen and Carhon Removal Efficiency in an ABR Reactor -+ ZHANG Min, JIANG Ying, WANG Yao-qi, et al. (3254
Evaluation of Advanced Nitrogen Removal from Coking Wastewater Using Sulfide Iron-containing Sludge as a Denitrification Electron Donor «+++-+sesesesreseeereene :
.............................................................................................................. FU Bing-bing, PAN Jian-xin, MA Jing-de, et al. (3262)
Stability of Nitritation Combined with Limited Filamentous Bulking Under Intermittent Aeration -+ GAO Chun-di, SUN Da-yang, AN Ran, et al. (3271)
Filamentous Sludge Microbial Community of a SBR Reactor Based on High-throughput Sequencing HONG Ying, YAO Jun-gin, MA Bin, et al. (3279)
Impact of Nano Zero-Valent Iron (NZVI) on Methanogenic Activity, Physiological Traits, and Microbial Community Structure in Anaerobic Digestion ««+s+sssessessesseseemenenssninenennnies
........................................................................................................................................................................ SU Run-hua, DING Li-li, REN Hong-giang ( 3286
Effects of Gas/Water Ratio on the Characteristics of Nitrogen Removal and the Microbial Community in Post Solid-Phase Denitrification Biofilter Process «+-«+sessesserseeeresemensnininennsnns
.................................................................................................................................................................. ZHANG Qian, JI Fang-ying, FU Xu-fang, et al. (3297)
Comparison of Extraction Methods of Extracellular Polymeric Substances from Activated Sludge ««++++s+sssssseereereenessmmemensnnincneennes ++= SUN Xiu-yue, TANG Zhu, YANG Xin-ping (3306 )
Identification and Characterization of a Hypothermic Alkaliphilic Aerobic Denitrifying Bacterium Pseudomonas monteilii Strain H97 CAI Xi, HE Teng-xia, YE Qing, et al. (3314)
Isolation, Identification, and Biodegradation Behaviors of a Perfluorooctane Sulfonic Acid Precursor (PreFOSs) Degrading Bacterium from Contaminated Soil «++++sssesesesserersensmsseninninen
............................................................................................................................................................... ZHAO Shu-yan, ZHOU Tao, WANG Bo-hui, et al. (3321)
Microbial Community Distributions in Soils of an Oil Exploitation Site «+«+«+eresresserssreerssressrssiennstins st CAI Ping-ping, NING Zhuo, HE Ze, et al. (3329)
Characteristics of Soil Physicochemical Properties and Enzyme Activities over Different Reclaimed Years in a Copper Tailings Dam -+ WANG Rui-hong, JIA Tong, CAO Miao-wen, et al. (3339)
Risk Analysis of Heavy Metal Contamination in Farmland Soil Around a Bauxite Residue Disposal Area in Guangxi «+-weesseseesreeseeesnens GUO Ying, LI Yu-bing, XUE Sheng-guo, et al. (3349)
Occurrence and Distribution of Phthalate Esters in Urban Soils of Chongging City = «+resseseerserseresesenenesemenenssininseinineen YANG Zhi-hao, HE Ming-jing, YANG Ting, et al. (3358)
Profile Distribution of Paddy Soil Organic Carbon and Its Influencing Factors in Chengdu Plain «+«+x+seresrerereeresnnennesinncnnseens LI Shan, LI Qi-quan, WANG Chang-quan, et al. (3365)
Correlation Between Soil Organic and Inorganic Carbon and Environmental Factors in Cotton Fields in Different Continuous Cropping Years in the Oasis of the Northern Tarim Basin :
............................................................................................................................................................... ZHAO Jing-jing, GONG Lu, AN Shen-qun, et al. (3373)

Soil Organic Carbon Components and Their Correlation with Soil Physicochemical Factors in Four Different Land Use Types of the Northern Tarim Basin
AN Shen-qun, GONG Lu, LI Yang-mei, et al. (3382)
- TANG Guo-yong, ZHANG Chun-hua, LIU Fang-yan, et al. (3391)
ZHU Yi, SUN Guo-xin, CHEN Zheng, et al. (3400)

Short-term Mechanism of Warming-induced Stability for Organic Carbon in the Karst Plateau Soil

Effects of Boron Treatment on Arsenic Uptake and Efflux in Rice Seedlings

Comparative Analysis of Different Soil Amendment Treatments on Rice Heavy Metal Accumulation and Yield Effect in Ph and Cd Contaminated Farmland — «+veseeseereeeesemenennerinenennene

............................................................................................................................................................... HU Xue-fang, TIAN Zhi-ging, LIANG liang, et al. (3409)
Seasonal Variation in Surface Ozone and Its Effect on the Winter Wheat and Rice in Nanjing, China «««+esseosesseessssnnensnienensnninsnens ZHAO Hui, ZHENG You-fei, WEI Li, et al. (3418)
Hair Mercury Concentrations in Residents of Fuling and Zhongxian in the Three Gorges Reservoir Region and Their Influence Factors +++++++++++ CHENG Nan, XIE Qing, FAN Yu-fei, et al. (3426)
Removal of Typical Antibiotics During Aerobic Composting of Human Feces SHI Hong-lei, WANG Xiao-chang, LI Qian (3434 )
Effect of COD/S0; ~ Ratio on Anaerobic Digestion of Penicillin Bacterial Residues «+++eeereeeseeeseereeneees QIANG Hong, LI Yu-you, PEI Meng-fu (3443)
Characteristics of Odor Emissions from Fresh Compost During Storage and Application ««+«++++«+ssssessessssessereneninenensninininesnenes HE Pin-jing, JJANG Ning-ling, XU Xian, et al. (3452)
Effects of the Veterinary Antibiotic Sulfamethazine on Ammonia Volatilization from a Paddy Field Treated with Conventional Synthetic Fertilizer and Manure »++x+eseeeeeeseseresssinisicnnsnens

............................................................................................................................................................... PA\JG Bing-kun, ZHANG Jing-sha, WU Jie’ el ul. < 3460)



	封面
	封面
	中文目录


