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Impact of Land Utilization Pattern on Distributing Characters of Labile Organic

Carbon in Soil Aggregates in Jinyun Mountain
LI Rui,JIANG Chang-sheng, HAO Qing-ju "

(Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and Environment,
Southwest University , Chongqing 400715, China)

Abstract: Four land utilization patterns were selected for this study in Jinyun mountain, including subtropical evergreen broad-leaved
forest (abbreviation: forest) , sloping farmland, orchard and abandoned land. Soil samples were taken every 10 ¢m in the depth of 60
cm soil and proportions of large macroaggregates ( >2 mm), small macroaggregates (0.25-2 mm), microaggregates (0.053-0.25
mm) and silt + clay ( <0.053 mm) were obtained by wet sieving method to measure the content of organic carbon and labile organic
carbon in each aggregate fraction and analyze impacts of land uses on organic carbon and labile organic carbon of soil aggregates. LOC
content of four soil aggregates were significantly reduced with the increase of soil depth; in layers of 0-60 cm soil depth, our results
showed that LOC contents of forest and abandoned land were higher than orchard and sloping farmland. Reserves of labile organic
carbon were estimated by the same soil quality, it revealed that forest (3. 68 Mg-hm ~*) > abandoned land (1. 73 Mg-hm ~*) > orchard
(1.43 Mg+hm ) > sloping farmland (0. 54 Mg-hm ™) in large macroaggregates, abandoned land (7.77, 5.01 Mg-hm ™) > forest
(4.96, 2.71 Mg-hm™?) > orchard (3.55, 2. 10 Mg-hm *) > sloping farmland (1.68, 1.35 Mg-hm*) in small macroaggregates
and microaggregates, and abandoned land (4. 32 Mg-hm ~*) > orchard(4. 00 Mg-hm ~*) > forest(3.22 Mg-hm ~*) > sloping farmland
(2.37 Mg-hm™?) in silt + clay, forest and abandoned land were higher than orchard and sloping farmland in other three soil
aggregates except silt + clay. It was observed that the level of organic carbon and labile organic carbon were decreased when bringing

forest under cultivation to orchard or farmland, and augments on organic carbon and labile organic carbon were found after exchanging
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farmland to abandoned land. The most reverses of forest and abandoned land emerged in small macroaggregates, orchard and sloping

farmland were in microaggregates. That was, during the transformations of land utilization pattern, soil aggregates with bigger size were

easier to accumulate or lose labile organic carbon. Allocation ratios of labile organic carbon to soil organic carbon under four land uses

were decreased as the soil depth added. Allocation ratios of orchard and sloping farmland were a bit higher than forest and abandoned

land, which indicated that organic carbon of forest and abandoned land were more steady and available for soil as a carbon sink,

meanwhile, the forest and abandoned land would avoid more CO, diffusing to the atmosphere from the decomposition of soil organic

carbon.

Key words:land use type; soil aggregates; soil organic carbon; labile organic carbon; Jinyun Mountain
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Table 1  Physical and chemical properties in surface soil under the four land utilization patterns

e b Sil EESri: SR ek
HHLR g kg ™" 22.89 14.31 12. 10 5.62
2R /g kg ™! 1.67 1. 14 1.19 0.95
WA A/ mg kg ™! 171.38 82.91 48.08 41.08
£/ mg-kg ™! 140. 30 280. 79 261.70 309. 50
F R/ mg-kg ™! 7.10 6.31 35.29 38.33
FR L/ mg kg ™! 139. 04 89. 65 36. 44 30. 57
A/ mg kg ™! 81.49 104.79 115.80 81.88
pH 3.95 5. 06 7. 66 8.19
AT /g-cm 3 1.07 1.37 1.44 1.55
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Vertical distribution of labile organic carbon in soil aggregates under the different land utilization patterns
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T 0 ~60 em WEMITA L2 LR K1
(b)) FIEI1(e) ]). HHEIRAK LOC FRIEEE0 ~
60 cm 1 JZAFIE P& T (2. 80 g-kg™') > Mith
(1.82 g-kg™) > HPE (1.58 g-kg™') > S #f i
(0.71 g-kg™") (P <0.05) ; ffAIEIA 0 ~60 cm +
JZ 1LOC X & 5 B S (2.33 g-kg™') > MiHb
(2.04 g-kg™') > B (1.39 g-kg™') > B #F s
(0.75 g-kg™") (P <0.05). bl s by S el sk
Hi, IR IR LOC & & 43 ik /> T 13.19% (P >
0.05) 1 60.99% (P <0.05) , WA B4k LOC & &%
X7 31.86% 1 63.24% (P <0.05) ; YWeHiEE)5
r ) A1 SR A4 K B AT SR AR LOC 435 T8 T 294. 37%
F1210.67% (P <0.05).

MRHKY + BRI RAK LOC & ETETA )2 H
e, A e AR [ B 1(d) 15 #£0 ~20 em
AP 2R TS S, T 7E 20 ~ 60 em )20 K
b B E AR TR b, AR A IR ENE BB + B
A LOC 38 Mt (2. 83 g-kg ™' ) > #&875E
H(1.23 g-kg™') > R (1.07 g-kg™) > S kb
(0.59 g-kg™") (P <0.05). bl s ke el sk
Mo, By + FEHTR K LOC E 8 AR T 62, 19% A
79.15% (P <0.05) ; 138k 48 57 fm H 5 i 3 m
T 108.48% (P <0.05).

2.2 AN[E A 2 O0 R R AR LOC fi =i
Al

4 P Ao AT A R A&
BLIR B S i HET L) N 2R 2 IR B
PEIEZ ILSCHR[19]. @ 2 frs, KRR LOC %
o AL (3.68 Mg-hm ™) > 2 Fit M1 (1.73
Mg-hmfz) > L (1.43 Mg-hmfz) > jﬂi#{iﬂl(o 54
Mg-hm ~>) (P <0.05) ; H[al Flf A R A& LOC 5
B HE (7. 77 Mg-hm > F15. 01 Mg-hm™?) > bkl
(4.96 Mg+-hm > F1 2.71 Mg-hm™>) > @ (3.55
Mg-hm > #l 2.10 Mg-hm?) > ¥ #F 1 ( 1.68
Mg-hm >F11.35 Mg-hm ) (P <0.05) ; ¥ + %A
IR LOC fifi it I ¥E i i (4.32 Mg-hm™?) > 2|
(4.00 Mg-hm %) > FkHi(3.22 Mg-hm ?) > Hikh
(2.37 Mg-hm ) (P <0.05). M FIE b4k 12
AR LOC fiff it 24 5 T3 M b, BR Ky + B 141 R Ak
LOC i AR T A el b, AR A2 AT R AR LOC fifi 3
bR R T AR P e B bR M B 2 kA R AR N
LOC Wy 2%, 3B b 4 57 D) 2 0 i - 458 & b 4% 1A

BRI LOC HE .

M 2 AT LU Y [ — A O 0 AR AR
BHZRIRN LOC fifi s 25 5 B 3%, ML AT LOC
F2 B30 AE R P B A4 N, SR Gl R B 1 0 A A +
FiAIRAIAN LOC fifi t ey 5 Fodth . 2R Fel Ak i oK
PR IR LOC fitg 2 55 A%, AR b 0 8 A 3R 4R LOC fif
A MR AR S R S, B + BRIk Loc
SEEIGIN T 0. 78 Mg-hm 24k, J I B | i) 41 5
T TR IR LOC fiff 5 15 36 B0 A A5 B A [ 1) AT
WRE 52,25, 1.41 F10. 61 Mg-hm > 5675 K
Pobk s 435 R 3. 14 3.28 ., 1.36 £1 0. 85
Mg - hm =%, R B 11 3R Ak 428 398 K361 2 2448 i
PeRt B FE I5 , K AR AA | e (] TSR AA | Tl SR A
DAKKY + Z R AR A B4 n i 43 51 1,19, 6.09
3.66 Fl 0.85 Mg-hm >, 4% 45 K 4% A 58 44 9 (1)
LOC fi s 3 W F 38 (HAH L Z T, >0. 25 mm AR
PRI HL <0.25 mm A9 54 AT SR (AR B4 i s pe, i B kL
RERM AR RE AL £ LoC. [, 76 + 1 Al
FHREAR SRR b7 AR 55 K A P SR AR o 25 5 R 8 i it
4% LOC.

B e LA D -] D0 D

IEHEATHURRE Bt/ Mg-hm ™

=2 mm 0.25~

= -

2 mm U.US3.=U.2S mm *20.0:53 mm

HH SR
P AN R RS S 3 [ — - iR FH O =OR R R AR 2R 14 LoC
R 2E R B AR/NE FREFROR R — R R IR LOC fif
SEAN () o A 7 30 ) 28 e d 2

E2 AEIHFAAFTXTO~60 cm LELE
BRERARERNEERIREE
Fig. 2 Storage of labile organic carbon in soil aggregates

for different land utilization patterns

2.3 OR[R MR =R i A AL Y 43 L
T4 LOC 5 8 AHLERE LL3 R LOC B 43 BL b
1], & B e 4= MR B PR B FR AR, AL SOC B B 4y
FEAFAE 7 TG 78 A8 FLBR TG 1 58 5, LOC 43 e e 451 K
/N HEAHLIT A T, U O A PL T
FEAT R, LAl BERH SOC 1 M iR, SOC #
OYFEA AR R R R 2. ISR 2 R 4
FFIH 20T, kAR R AR Y LOC 43 e Eb 31 K 3K
FEIN i - TR P S T AR A 5 SR el TSR B A5



3434 2N 5%

B 36 %

AR B PY LOC 43 L 5] W 725 A by 045 57 .
RHI A 2 Sy SRRl ) S SR A e LOC 43 L 3] B J
HIR (P <0.05) 5 M A8 S 3 #f o i), LOC 43 fic
L B8] 0 8 R 2 R A R A SR AR v e A SR v

MW TN (P <0.05) 5 Bk iE s, & kit
HIZR K LOC 43TE b A7 RIS A ¥ /N (P > 0. 05) , Ui i
A 2 2 AR 2 5 i 1 1 A R AR AT HLER 1Y
T

®2 AELHFAAAXTLESHAREF LOC S2FNBNSBE LS /%

Table 2 Proportions of labile organic carbon to soil organic carbon in soil aggregates for different land utilization patterns/%

E 3| [ZiE:-ZVN 0~10 ecm 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 ecm 50 ~60 cm SEI(E
PNZE 22 27.91a 26. 08ab 24.19a 17.31ab 11.98a 12. 10a 19.93b
e v i) A 3R AR 31.00b 24.52ab 25.20a 18.39a 13.36a 17. 56a 21.67a
WA B ik 28.25a 28.47a 25. 76ab 26.57ab 25.70ab 18. 86a 25.60b
¥+ BRI 27.89a 27.42a 18.75b 18.37a 12.71a 12.22b 19. 56a
KT 31.79a 21.99b 20. 48a 15.20b 14.38a 16. 78a 20. 10ab
P o ] A 2R Ak 37.35a 22.38b 18.67a 17. 80a 18.22a 12. 89a 21.22a
A R 26.36a 22. 15b 20.77b 20. 45b 18.78b 20. 81a 21.55d
B+ BRI A 26. 69a 21.63a 16. 14b 14.92a 13. 50a 14. 45ab 17.89a
KA T 24.79a 23. 54ab 24.29a 29. 48a 24.15a 17.29a 23.92a
s o ] 2R A4 28.28b 24. 65ab 24. 14a 25.70a 22.95a 22.30a 24.67a
WA B ik 32.2la 31.09a 28.98a 29.99a 31. 14a 28.2la 30.27a
¥+ BRI 27.30a 21.12a 23.38ab 23.00a 21.03a 17.59a 22.24a
PNZIE ST 30. 64a 26.32a 24.53a 24.56a 19. 86a 17.87a 23.96a
ki v i) A 3R R 29.11b 28.08a 25.98a 26. 48a 20. 67a 15.61a 24.32a
A Rk 26.96a 27.45ab 24.78ab 23.98ab 17. 14b 18. 62a 23. 16¢
¥ + FhiA Rk 26.61a 22.63a 25. 46a 25.89a 19. 60a 12. 85ab 22.17a

1) RN /ING R 3R ) — - R BE ) —RiA SR IR LOC 43 BiE (75 A [] 3t 0 FH D 2] B4 2 S S 34

2.4 TIERIRAH LOC 5 EAVRNER

K3 k45 i A 7 =0F A R AR LoC
H5EAVBRMEEZR. NPl LIE ), 3R
BN LOC 7 2 bl A ALK & 2 00 38 i 7
THEBEWMBEEMALE(P<0.01). Ui g R
B LoC RS REEEIR S ENLREY,

x]

. y=0.295x- 0417
g 10 R*=0974
§ P<0.01
=
E
3#H
=
" (@) it
40

¥
e
=
=
E
b
=
B
H (c) Sy

0 5 10 15 20

AL kg

MR AR LOC 7 & 8 in e 1R K2 LA 4 T Ml
RARSA YK & BB, 5556, 8 Z 1)
bt (25 1E AH 56 56 Z& t nT LU B A1 R K LoC &
Al DR b il 5t 98 R A MLk 3h & — 4
BEORAE AR A, XTI 5 A 3 A R AR HLRR 7 b 2
A E AR

12

T y=0312¢- 1.055
£ 10 - R2=0.854 *
& 8L P<0.01
£
k= .
H 2r (b) Jigh
0 &
0 5 10 15 20 25 30 35
EIAT B kg™
3
- ¥=0307x - 0.169
e
& [ ‘
=
floing
i (d) S
0 L 1 L 1
0 2 4 6 8 10
T AL gkg !

B3 FELTFAARXTERAREH LOC S SOC X R

Fig. 3 Relationships between LOC and SOC in soil

aggregales under the different land utilization patterns
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3 it

T3 LOC Frie g A MR R A
TELEREZMLZAENT LOC FA Sk
S B 45 00 A T vhobR b R B S L LOC
FEORIE TR A | R HIEHEY)
AR By J AR =4, SR Bel R Bk 3 0 55 A R it
SEREFIZERC S SN EA HLT. ARBTSE R AR L 3 )
& B LOC 1Y & 2 B )2 3 1
BT AR | SRS ] i ) 26 B0 ) 4 2 A
] PH SR R R e - 3R BE | AR AR 04 L B sl A
THesh S 2w K 145 A R [R] (H sh s 4 5% 1k K it AE
SERUR B A FEAHS K A e 22 L1 B 3
TRIE BB, 4R 7 30T 45 AT 3R 44 190 B V5 e 46
kil LOC B S RAEZHTRAR. X 5Bt
PARARIR A B ST 4 R — 3L

AR U AR 7 M AR A R AR R LOC AR
TSR GE RN B, SR B B + 6 TR IR LOC fif i
T ARHLAN , Mo H T A2 P SR A L S 9 i b 45
EIR AR LOC & 38 T SR bel A . Ak b
R i i A 1 = , AR KRS A 1R SR B,
FEPIAR Z2 0K AR R 4TI S, T HE 2 T b 4 AR
RH MRS, oy R T EE
BRUR T IRy R i v T R R
FHPT, i B AR AR e A AR S sh T, HE
FRUPE 32 (R R R T T BAB ) R A R I 22 i o £
SEPRAE T ST ARRIE. T R R A b A S A A
FEARAEANEAT HLT BN, (ELSE B 1 DR Ok 55 5 )
Y, — Rt T 3R S i T e R
o3l R AEVE DL SN (8 5 JURE (9 O 4 4 AR
22 AR L R BRI A PR A =2 R+
TG, EHE T BB S T REK £ DR AE
PIARXT I 5 AR RN R IR AR R AR 55/, o R
BEABIEARR. 5340, BB AU ak DA B RS A1 19 3 21
8 AR AE Y T B ASBE T IR B g 2 R
Pl P Ay RS2 A SR A DA B B A 0 s 5, 2 R BOR =
A7 AEAE D A b G T e LASE i L SR Bl il T AN
T, MELATE I A FE B R BA A 75 2.

BEHEDILAE e S E i L X B9 & B, 1
HARFEI (3 a) HEFTRIK LOC Pk A B AT 2%
T B B S TR B HERS (15 a) , BRI AON B
B VEIAREAE E it e G IXGR B bR X
SOC [E A7 R R S 10 a LT, IR BHEARE 1) 1
eI BN I A LT 10 a LA A S B T G

TEF 25 AR e i A8 b th 26, & 225 13a
() H AR, T ik B T X BROKSE. AR gE
BBt b SR 5 7 TC A TR B B0 R kA ol
Mo, 2650 14 a R, B4 KR MR K LOC &% &
At bt ¥ 36 37 2 HE SR s A S L B A I R A
Ab, HoAth ke 72 H R R H A LOC i = m il T AR
M, FEA YR FE R AT BT I R R LOC
(RS AN E , SRR B3I A8 W . BRI h
FEVG R LU X, 0 32 B S it 1R AR A B () BRIk
DR, S A SRR LA in + il

- S R AR AR S - A K T R . AR
FPIRE L A A2 ol 45 7= A s ), Horp R A R AR (>
0. 25 mm ) X 58 1R 45 44 (4 T2 B AR e B AT B
YEF Ik 3800 3t 2% 532 i 11 3R A 1 ke 3K % DI AR
5, % = Hi R R ABE A S B A A R AR Akt T Ok
F 0L AT ST RN S5 SR W, A5 AR P SR AR AE
R AR i AR h ¥ 4 & A AR Ak (AR e 2 R kAR
BRI TR AR5 25 5 FUR SR LOC, ot 2 it
OYATHE BRI B R R N B LOC 25 5 52 5] -+ Hu ]
AR5 | 55 2 BT 04 PR b ) FH AR £ 5
AR A2 A SR AR AT HL A A £ 114 28 fL IR 2 A0 —
L A AR T A5 IR [ AR
PRI XN R B A 7 A F 90 )5 2 B0, AR R i 32
S K AR AR (> 0.25 mm) () LOC, SAHF 7T A 4%
W50 XA ARG Tisdall 2028 DL Six 251
S8 T A SRR TR 1 A 22 U | Al A7 DA A o e A
AMAENIEA L35, 1S R HhRi R/
T R AR e 25T 1 A P R A, ol P SR AR P il
PR, AT HILBT o3, R SRR R I B W fd A
R SR IG A RIRTERER S S5 R KA
RR PR, TAEAE T30 A AR (9 ik T 52 214
BRORP AR T L 1A R AR o 1% i e A AL o B
F L Elliott 5 BRFSE th 3R B | 55K A B AR AR 1B
F I MUK A R A4 (9 A LR B 5 1 4k, KA
RN LA, — B 2 10 ~20 a. 1
ST RAREE A 1A BT S 4342 F e B T B Ak
PEELH AL A%, 2 B ER | R A S AR HL
B A & 2% Bk ) 8 22 TR B SR AL 53 8k Golchin
SISV AR 0 R AT SR A I A B 1 R A
AR A TR A AL ST, 33 43 1A SR 4 iy ok
A BT R 22 S A i g B AR B T s D T Ay
fiff, TTT- B0 A] SR AR i i A2 AL 38 /.

13 LOC J& SOC e i& BRIHB 43, 76 4 i F|
AR, SOC S8 Al LOC &= #0K 2 2 A Rl F2



3436 AN 5%

Bt 2% 36 #&

BE IR, T 52 B R A FEFE AN, i 225 S R Bl
FEASTA] L3 A 7 20 F 38 LOC /4 43Bid He 4915 1
4 Fp AR T, 45 A R IK N LOC 43Tt
1] A - Bt R R e, S O R A R —
PR B Z B BRI A AR R I Ak
AR LOC F1 SOC 5 2 F4 I 1 HE TR 1 16 K
TR0 | RV B A, A ) R R 43 A e i, 1 48
T A o 28 RS ot i /L | - B I/ M L
VR, T IR Z A BB Ak 2 P o e e , PR
LOC 2 Tc AP gloBiAER. A7 rp SR el A3 B s 45
AR B DY LOC 43 L 5] W 725 Ak b A0 4 57
X AT e S T 24 b R el R B b AT i i g AE A 2 AR
T e, SRS F & IR, A L
HeJa YN T B kA HLAE R I, o Gk A e
BE TG SR 2R D SR R T, A HLAE (O 2%
+ BRI R AR LOC F i, XS
T SC R ] K e Bk o = 398 A SR AR LOC B 2 IR T Mk itb
FETEH I AT IE , bR B3 BORBE R & & AR
PR LA B M T DR 15 B 1 T SR A4 LOC 25 R AR
FSRTINA MUIE 2427+ A R AR LOC 1) & &, (A
ICRRERTF AN B 4 11 R b PR R B8 388 1l 19 R AT, i L
A HUIEAE R —Fh i A HLET AR 5, Hox +3 LoC
SRR THE R T X SOC YR THE T, IR It i 15
LOC 4yEe b ) 7+ 5. #E = R FH AR e o 72 7, SOC
(18 5 R DA R R e T 2 AR AR A, AT S
LOC 53k LOC Z ] (A8 ) | ik s i A8 SR B A R
li] A 7 3R 4 LOC By 43 e e ) 0. SR
FEl A3 B 1 LOC 3B HE A8 36 KA A5 SOC 1 376 P 14
i, —Jy TR T R HERE Y O, E 5 —
SOC 7f P, §30 SOC 5 4tk A CO, HEA
KA, DN A ERAR W 3 AN T 5280 - SR R BRI AL
Ny AHEEZ R AR AR Sid i LOC 43 T L BAIG, 36
B SOC MEfa e, A G i Ak 43 fifk , R T A B 407 i
FETE I 78 Y KA PE VR .

AAIF 5T 25 FF A oA =0T L3R R R
LOC & 5 B AR S B R B E AR,
TP RAR LOC 7 0] UVE Ry il i + e P R kA
ML B A I — U TS b, 5 R 2 B0 78 45 SR 1R
R0 B s i e LT G
BB F BB AAE T A R oy, T R R A =
(7540 2B K A AE 35 LOC JE 3% — TR MR8 A3 4T
iy i A ML BURMEZLE T H e LoC AR, ]
DI BT R shAAR k. DU H R AR BG5S
DX, N BT LOC 443 7 & 1 A2 AR #5 T LS 7R

SOC #h4x, HA LOC &4k n] LU M ) B SOC
ﬁ]?&iw] .

4 i

(1)FE0 ~60 cm T HEURME A, AL AITE S 25
KA IR A LOC 75 R 4k i T 2R Fel A Bk 3t 5
BRA + BT LOC fiff WA T2R bl b b A5
Fie b FLARE A2 AT SR AR LOC fith et 3 w85 1 S el 33 A
Hi, WA T B A S el AR 2 2L LOC ke
%, i Bk A% 5 U 2> 4l E TOC B3 m.

(2) fE LA DT A A2, > 0. 25 mm
AR ZRIR LOC fiff it 2L 5 T < 0. 25 mm [/)N
VSR AR, T B I A2 A R 1) AT R AR B 25 o R R bt 2k
LOC.

(3) £ R A AR N LOC 43 He 491 A 2 bt -+ 19
TR BB I RAARG 5 SR el A b 5 b A2 A SR A4 P
LOC J3TiC L 191 e v 1 K 1l 048 5 b, % W bR b AT
Fidh SOC P BT B Aa s, A A T 78 24 - 0k 1
YEHI.

(4) MRS Fr ], e R A LoC &5 1
HEPRAK SOC F i B0 IEAH G E &R R AT R
T LOC 7T LAE Ay 7 2t 74 pig b DX 1Ly 4 358 AT SR A4 AT
BB Bh 2 1 — U EFE B
SE
(1] ShRt, s MEE, AJi. ASIE] st R 5 2Oxk ) 7T 101 38 b 1

HEm A ALBRAZI [ ], R BRI S B, 2010, 5

(4) : 64-70.

[2] Lefroy RD B, Blair G J, Strong W M. Changes in soil organic
matter with cropping as measured by organic carbon fractions and
13C natural isotope abundance[J]. Plant and Soil, 1993, 155-
156(1) ; 399-402.

[3] Post WM, Kwon K C. Soil carbon sequestration and land-use
change: processes and potential [ J]. Global Change Biology,
2000, 6(3) : 317-327.

[4] W00, ARk, XL, & WICFEAE A 5 0
TR P AR A SRR R[T]. HARBHE S
42, 2006, 21(6) : 973-980.

[5] 3oy, Walfe, MEE], 4. A L DO A L3R 5 =08
THEREA MU SIS RS [ )], EAEIREE,2006,15(6) :
1224-1230.

[ 6] Cfif, &/, BRMefl, 55, 2B 5 b XOR R 43 ] S o
EEW BRI ARRELT]. T EAVRLE, 2004, 37(10)
1504-1509.

(7] XEFR, B, A5, 55 A EEAL AL B -k Fa e
PP AR K AT HLBR Sr A5 i S ma [ J]. A= 2224k, 2010, 30
(4):1035-1041.

[8] TEH¥, R, A4, 5. RS fbxd T 1Lt
LLHE SRR ML I [ ], (i 42, 2007, 25(6) -



9 1

o A
PR

28 7 WASTR] L MR 7 5 U 3 SR AR b 6 A A LB A1 A

3437

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[22]

[23]

706-713.

FZE, RN, EE. R T R BT A Bk . A
B AL L HAEA R I/ NA R A& s f g (1],
Al FLE, 2007, 40(8) ; 1703-1711.

AP, SR AN IR) R O SR 3 R A Y 43 A K
HADUE R[] R RERER, 2010, 30(2): 7-
10.

U, B, Judd, S wERe L DX b R X b e AT 2R
A HLBRAN TG PEA DUBRRFAE R 2 [J]. A5 2E 4, 2013,
33(7) . 2147-2156.

B, ZR0E, Jefd, S 4 ORI A BGR B TR I X £
PSR BSZm [)]. PR, 2014, 35(1) ¢ 240-
247.

IR, RIS, g, . % IR DR R B B B
IR A PUR AR T]. A3k, 2009, 29
(9): 4613-4619.

ThEdE, X, G, A 8 e DR [RIAR R % 1
VSRR BLBR S JEAL R 8 0 A [T]. [ AR ARl =2 41
2013, 21(3): 324-332.

Elliott E T, Cambardella C A. Physical separation of soil organic
matter[ J ] .
(1-4) . 407-419.

Cambardella C A, Elliott E T. Carbon and nitrogen dynamics of

Agriculture, Ecosystems & Environment, 1991, 34

soil organic matter fractions from cultivated grassland soils[ J].
Soil Science Society of America Journal, 1994, 58 (1) 123-
130.

Loginow W, Wisniewski W, Gonet S S, et al. Fractionation of
organic carbon based on susceptibility to oxidation [ J]. Polish
Journal of Soil Science, 1987, 20(1) ; 47-52.

Ellert B H, Bettany J R. Calculation of organic matter and
nutrients stored in soils under contrasting management regimes
[J]. Canadian Journal of Soil Science, 1995, 75 (4): 529-
538.

BUETR, LK, ROPREE, 55, 25 il s R ] O %) L3
AP B 2B [)]. LR BH R 2 (A AR
MZ), 2013, 41(11) . 137-145.

PR, ZAEFF, B, A5 ORIE AR T £
R E R SRR RO [T]. KL ARF2EAR, 2009, 23
(5):228-232.

Swinnen J, van Venn J A, Merckx R. Carbon fluxes in the
rhizosphere of winter wheat and spring barley with conventional vs
integrated farming[ J]. Soil Biology and Biochemistry, 1995, 27
(6): 811-820.

Sanchez J E, Paul E A, Willson T C, et al. Corn root effects on
the nitrogen-supplying capacity of a conditioned soil [ J].
Agronomy Journal, 2002, 94(3) : 391-396.

kg, REE, B R 7 =00 £ BRI HL

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

WREYEmI[J]. P EPERE, 2005, 25(3) ; 343-347.
Cambardella C A, Elliott E T. Methods for physical separation
and characterization of soil organic matter fractions [ J ].
Geoderma, 1993, 56(1-4) . 449-457.

VEBIHE, BAE, 3Kk4:, 5. B BB IX 3 HLAK 577 0T IR
BHAMF RS 2 B[], A&, 2012, 32(17) ; 5405-
5415.

TR, V5, AR, NFRBHER SRR A
HUBkZE 7y 5 B g2 m [J]. AR AR, 2012, 31(8):
2038-2043.

ZEUSTR, VLK, MPSAE. - H Ay 228 2 Ll AR
IR KA PRI [ )], 3R, 2014, 35(12) .
4695-4704.

Tisdall J M, Oades J M. Organic matter and water-stable
aggregates in soils [ J]. Journal of Soil Science, 1982, 33(2) .
141-163.

Six J, Elliott E T, Paustian K. Aggregate and soil organic matter
dynamics under conventional and no-tillage systems [ J]. Soil
Science Society of America Journal, 1999, 63(5) ; 1350-1358.
Oades J M. Soil organic matter and structural stability:
mechanisms and implications for management [ J]. Plant and
Soil, 1984, 76(1-3) . 319-337.

ZEMEAE , AL, HORAN, A KA X 2 M K R A
RIEHEA BRI T]. 32, 2008, 45(2) : 259-
266.

Elliott E T. Aggregate structure and carbon, nitrogen, and
phosphorus in native and cultivated soils [ J]. Soil Science
Society of America Journal 1986, 50 (3) : 627-633.

Golchin A, Baldock J A, Oades J] M. A model linking organic
matter decomposition, chemistry, and aggregate dynamics[ A].
In; Lal R, Kimble J M, Follett R F, et al ( Eds.). Soil
Processes and the Carbon Cycle[ C]. Boca Raton; CRC Press,
1998. 245-266.

RAE, sRANA, RTERL A ALK LFD LA O R
THEEYEA AU EEB[ )], RS, 2004, 28(5)
657-664.

THEE, B/Ne, TUHE, S5 JRI0E LR AT +
o EMRERIEm )], NTAERR, 2013, 24(4) .
921-926.

Blair G J, Crocker G J. Crop rotation effects on soil carbon and
physical fertility of two Australian soils[ J]. Australian Journal of
Soil Research, 2000, 38(1): 71-84.

HLr, LR A PR A BTSR[], v AR E] R
2011, (6): 90-94.

FEREE, 2R, AVKE, & TSR E R A7 R 25
VA AL &t MO ECRRIELT ], HEERRA, 2010, 31
(5): 1365-1371.



HUANJING KEXUE Vol.36  No.9

Environmental Science ( monthly) Sep. 15, 2015

CONTENTS

Estimation of PM, 5 Concentration over the Yangtze Delta Using Remote Sensing: Analysis of Spatial and Temporal Variations =~ +++eseseeereseressensnsiennsenn XU Jian-hui, JIANG Hong (3119
Seasonal and Spatial Variations of Carbon Fractions in PM, 5 in Ningbo and the Estimation of Secondary Organic Carbon «+:++++seeseeeeee DU Bo-han, HUANG Xiao-feng, HE Ling-yan, et al. (3128
Concentrations of Acidic Gases, Ammonia and Related Water-Soluble lons in PM, 5 and Gas-Particle Partitioning in Qingdao - ZHOU Jia-jia, SHI Jin-hui, LI Li-ping, et al. (3135

)
)
)
-+ HU Ling-fei, ZHANG Ke, WANG Hong-bao, et al. (3144)
Air Quality Characteristics in Beijing During Spring Festival in 2015 CHENG Nian-liang, CHEN Tian, ZHANG Da-wei, et al. (3150)
Chemical Loss of Volatile Organic Compounds and Its Impact on the Formation of Ozone in Shanghai «+«+sereseseeesessissnsnnsini e WANG Hong-li (3159)
)
)
)
)
)

Concentration and Particle Size Distribution of Microbiological Aerosol During Haze Days in Beijing

CHEN Dong-zhi, MIAO Xiao-ping, OUYANG Du-juan, et al. (3168
GUO Yu-long, LI Yun-mei, LI Yuan, et al. (3175
++ YE Lin-lin, WU Xiao-dong, LIU Bo, et al. (3186
YU Min-da, ZHANG Hui, HE Xiao-song, et al. (3194
Spatial Variation of Ammonia-N, Nitrate-N and Nitrite-N in Groundwater of Dongshan Island «+:«+sesseevseeesesenenmsiniiininienns WU Hai-yan, FU Shi-feng, CAI Xiao-qiong, et al. (3203

Sources, Migration and Conversion of Dissolved Alkanes, Dissolved Fatty Acids in a Karst Underground River Water, in Chongging Area =««+:eseeseeesesereremneneneneininensininennne

Removal of Waste Gas Containing Mixed Chlorinated Hydrocarbons by the Biotrickling Filter

A Three Band Chlorophyll-a Concentration Estimation Model Based on GOCI Imagery
Temporal and Spatial Distribution Characteristics of Dissolved Organic Matter and Influencing Factors in Lake Chaohu -

Spectral Characteristic of Dissolved Organic Matter in Xiaohe River, Hebei

...................................................................................................................................................... LIANG Zuo-bing, SUN Yu-chuan, WANG Zun-bo, et al. (3212)
Influence of Sulfuric Acid to Karst Hydrochemical and 8'3Cyy. in the Upper and Middle Reaches of the Wujiang River HUANG Qi-bo, QIN Xiao-qun, LIU Peng-yu, et al. (3220)
Hydrochemical Characteristic and Reasoning Analysis in Siyi Town, Langzhong City -+ S ZHANG Yan, WU Yong, YANG Jun, et al. (3230)
Seasonal Variation on Nutrient Limitation for Phytoplankton Growth in a Coastal River-Reservoir System, Southeast China «++++++++eeee CHEN Cong-cong, RAO La, HUANG Jin-liang, et al. (3238)
Physiological Effect of Vallisneria natans Under Different Concentrations of Nitrogen, Phosphorus and Chloramphenicol ««+«eseseereereeesenenees HU Zhen-zhen, CUI Yi-bin, LI Mei, et al. (3248)
Effects of Algicidal Substance on Phaeocystis globosa and Tis Fatty Acids by the Simulation Experiment «+«+«+r«sessesrereenees * YANG Qiu-chan, ZHAO Ling, YIN Ping-he, et al. (3255)
Agricultural Non-Point Source Pollutants Removal by Enhanced Riverbank Interception Facilities Under Different Operating Conditions -+ LI Huai-zheng, CHEN Ke-li, WEI Zhong, et al. (3262)
Speciation Distribution and Risk Assessment of Heavy Metals in Typical Material Roof Dusts = ++vsveveeeseeseesnesssenensinineniinnenes LI Dun-zhu, GUAN Yun-tao, LIU An, et al. (3269)

Formation of Disinfection By-Products During Chlor( am ) ination of Danjiangkou Reservoir Water and Comparison of Disinfection Processes
......................................................................................................................................................... ZHANG Min-sheng, XU Bin, ZHANG Tian-yang, et al. (3278)
Effects of Interaction of Ozonation and Coagulation on Coagulation Resulls «+«+sxsssssereerernsenenenneimnenensinines s LIU Hai-long, GUO Xue-feng, WANG Min-hui, et al. (3285)
WU Yue, WU Chun-de, LIU Lii-gang, et al. (3292)
XAS Analysis upon Dissolved Species of Orpiment in Anoxic Environment WANG Ying, XU Li-ying, WANG Shao-feng, et al. (3298 )
AOX Pollution in Wastewater Treatment Process of Dyeing and Dyestuff Chemical Industries «+:eseeeeesemersesssemensninininn SHEN Yang-yang, LIU Rui, XU Can-can, et al. (3304)
)

)

)

)

Effects of Anions on Bromate Formation During Ozonation of Bromide-Containing Water -

QIN Cai-xia, TONG Juan, SHEN Pei-hong, et al. (3311
SHUI Yong, Kawagishi Tomoki, SONG Xiao-yan, et al. (3319

Fate of ARB and ARGs During Wastewater Treatment Process of Spiramycin Production

A Comparative Study on Two Membrane Bioreactors for the Treatment of Digested Piggery Wastewater

Analysis of Microbial Community in the Membrane Bio-Reactor (MBR) Rural Sewage Treatment System «««+«+seesresesersenessnensneniscnennens KONG Xiao, CUI Bing-jian, JIN De-cai, et al. (3329
Start-up Characteristics of Four-zone Integrated Reactor for Nitrogen Removal in Winter and Analysis of Nitrobacteria Community ~+++++++++ ZHANG Yan, SUN Feng-xia, XIE Hang-ji et al. (3339
Achievement of Sulfate-Reducing Anaerobic Ammonium Oxidation Reactor Started with Nitrate-Reducting Anaerobic Ammonium Oxidation =«++:+s+eeesesserserseresimmeneniinininie

................................................................................................................................................... LIU Zheng-chuan, YUAN Lin-jiang, ZHOU Guo-biao, et al. (3343)
Effect of Increasing Organic Loading Rate on the Formation and Stabilization Process of Aerobic Granular Sludge «+-«+«+-seseeeesessereens LIU Xiao-peng, WANG Jian-fang, QIAN Fei-yue et al. (3352)
Nitrogen Loss Through Different Ways in Cropland Under Conventional Fertilization; An In-situ Study of Summer Maize Season in the Middle and Lower Reaches of the Yangtze River -+++-+

......................................................................................................................................................... SANG Meng-meng, FAN Hui, JIANG Shan-shan, et al. (3358)
Effects of Water and Nitrogenous Fertilizer Coupling on CH, and N,0 Emission from Double-Season Rice Paddy Field «+eoveeeeeeeseereseneieseen: FU Zhi-giang, LONG Pan, LIU Yi-yi, et al. (3365)
Characteristics of N,, N,0, NO, CO, and CH, Emissions in Anaerobic Condition from Sandy Loam Paddy Soil = +++sereseerereerseresneennsneeens CAO Na, WANG Rui, LIAO Ting-ting, et al. (3373)
Characteristics of Soil Respiration along Eroded Sloping Land with Different SOC Background on the Hilly Loess Plateau -«+:«+-+sssxeeeeeee CHEN Gai, XU Ming-xiang, ZHANG Ya-feng et al. (3383)
Effect of Biochar on Soil Greenhouse Gas Emissions in Semi-arid Region ««+s+sseeeereersensenenienenennininnnns GUO Yan-liang, WANG Dan-dan, ZHENG Ji-yong, et al. (3393)
Characteristics and Coupling Relationship of Soil Carhon and Nitrogen Transformation During In-situ Mineralization Cultivation in Forestlands in the Mountain Area of Southern Ningxia *++++++*

..................................................................................................................................................................... NI Yin-xia, HUANG Yi-mei, NIU Dan, et al. (3401)
Nitrogen Fraction Distributions and Impacts on Soil Nitrogen Mineralization in Different Vegetation Restorations of Karst Rocky Desertification »«+«+sesesrereeressemenenennieneniinininnn

........................................................................................................................................................................ HU Ning, MA Zhi-min, LAN Jia-cheng et al. (3411
Distribution and Dynamics of Cropland Soil Organic Carbon in Jianghan Plain; A Case Study of Qianjiang City = «+«+ssssesseresssereneeeens WANG Yu-zhu, XIAOQ He-ai, ZHOU Ping, et al. (3422
LI Rui, JIANG Chang-sheng,HAO Qing-ju (3429
+= NIE Yan, WANG Xin, WANG Bo, et al. (3438
GUO Peng-ran, LEI Yong-gian, ZHOU Qiao-li, et al. (3447)
-+ LIU Jie, LI Xiao-dong, ZHAO Zhong-hua, et al. (3457)
ZHAO Yan, ZHENG Guo-can, ZHU Heng, et al. (3464)
Influence of Mirabilis jalapa Linn. Growth on the Microbial Community and Petroleum Hydrocarbon Degradation in Petroleum Contaminated Saline-alkali Soil «+«+«eseseesesserseseerennennanens
+++ JIAO Hai-hua, CUI Bing-jian, WU Shang-hua, et al. (3471
A+ Absorption and Assimilation by Four Ectomycorrhizal Fungi WANG Ming-xia, YUAN Ling, HUANG Jian-guo, et al. (3479
Contamination of Organophosphorus Pesticides Residue in Fresh Vegetables and Related Health Risk Assessment in Changehun, China -+ YU Rui, LIU Jing-shuang, WANG Qi-cun, et al. (3486
SONG Li-na, WANG Lei, XIA Meng-jing, et al. (3493
w++ LU Wen-zhou, QTAO Yu-xiang, YU Ning, et al. (3501
REN Yong, JI Sha-sha, YU Ming-feng, et al. (3508

= LIN Xiao-dan, TIAN Liang, LU Bin,et al. (3515
Definition and Control Indicators of Volatile Organic Compounds in China JIANG Mei, ZOU Lan, LI Xiao-gian, et al. (3522
Influence of Dissimilatory Iron Reduction on the Speciation and Bioavailability of Heavy Metals in Soil ~ ++eereeeseerereessssmmeneninninininie SI You-bin, WANG Juan (3533)

)
)
)
)

Homologues Levels and Distribution Pattern of Polychlorinated Biphenyls in Typical Capacitor Contaminated Soil

Adsorption and Desorption Characteristics of Endosulfan in Purple Soil

Community Structure and Succession of Methanogens in Beishenshu Landfill, Beijing -+

Fertility and Environmental Impacts of Urhan Scattered Human Feces Used as Organic Granular Fertilizer for Leaf Vegetables «+-++++++
Degradation of PCDD/Fs by the Mixture of V,05-W0,/TiO, Catalyst and Activated Carbon

Energy Conservation and Emissions Reduction Benefits Analysis for Battery Electric Buses Based on Travel Services

)
)
)
)
)
)
)
)



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
TENL  FAERE FIE F44r H O N H O OF L
S, o == =
AOKE KEE X s w0 RS ARE
— N - N =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
B B9 W N W W BIEK
-
w3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
201549 B 15 H #36% ol Vol.36 No.9 Sep. 15, 2015
F = [ESp IRt i Superintended by Chinese Academy of Sciences
=]
F i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e % KK [ School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yu:
. BAREAE) G E RS Ed;t:(: } ) by The Editori ll}]l:omd f Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn F-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
EN Rl 3£ 4T dtmcdbAkEpRI Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4= [E 45 Hu ik F Ry Domestic All Local Post Offices in China
Eih 2L r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s f =
7N | —_————— = 2=
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





