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Soil Organic_ Carbon Components and Their "Correlation Witl1 Soll
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(l= College of Resources and Environment Sc1fn(e X1nfllang Un1vers1ty, Urumql 830046 China; 2. Key Laboratory of Oasis Ecology,
Ministry of Eduodtlon Urumgi 830046, China)

Abstract ; In ordér to| clarify the distribution of‘each (omponent-ﬂ'f Q,o1l organic carbon (SOC) in arid areas, and to develop methods to

-

rationally solve problems caused by inefficient land use and blind tillage, we studied the effects of different land use patterns on the
SOC, microbial biomass carbon (MBC) , dissolved organic carbon carbon (DOC) , and easily oxidized organic carbon (EOC) on four
different land use types: saline soil, natural forest, sandy land, and 30 a cotton field in the northern Tarim Basin. The relationships
between different carbon components and soil physicochemical factors were researched by redundancy analysis (RDA). The results
showed that the SOC showed the highest value (1.92 g-kg™") in natural forests and increased with soil depth, while the other land use
types showed a downward trend as a whole. The MBC showed the highest level in natural forests, and decreased with soil depth, but
there was no obvious change trends in other land use types. The highest and lowest DOC contents appeared in the 80-100 c¢m layer
(143.23 mg-kg™" and 30. 00 mg-kg™", respectively) in the natural forest and 30 a cotton field, respectively, and increased with soil
depth in the natural forest (P <0.05). In the saline soil, the DOC content of the soil decreased with increased depth, and the contents
of different soil layers showed significant differences (P <0.05). The EOC content did not show a obvious regularity in different soil
layers of different land use types. Sensitivity analysis of each organic carbon component showed that the MBC was the most sensitive to
soil layer changes, and the DOC was the most sensitive to different land use patterns. The MBC has a certain indication of soil layer
change, which may be due to the fact that microbial biomass C in different layers has different living environments, so the content was
significantly different. The DOC has a certain indication of land use types change, which may be due to the adaptation to different
situations. Through the RDA, it was found that there was a positive correlation between soil components and soil water content
(SWC), total nitrogen (TN) and pH, and a negative relationship between bulk density (BD) and electrical conductivity (EC). The
order of importance of environmental factors to the contents of carbon components is as follows: BD > SWC > EC > TN > pH. This
indicates that bulk density and water content are the main factors affecting organic carbon components in arid regions.

Key words: organic carbon components; land use type; soil physicochemical factors; sensitivity analysis; Alar reclamation area
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Table 2 Senbmvny of soil onéamc carbon in different-dand use. lyp?:b

r
HWAAY g S0 # poc EOC,  MBC
B g dss | leo 0. 74 0:52
FsR M 0. 18 161 0. 66 0.07
i 0. 67 12 0.24 0.29

30a # H 0.88 1.46 0.79 0. 69
F-H{H 0.52 1.45 0. 61 0.39
3. b BD 76K MR ER BLRAKF, (L7 4 -+
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G R IRMR L SRR R i, VD MR 55, (HL A% R B

Xt T SEAT HLBIR S Wi 1) R EFHE .
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Table 1~ Sensitivity of soil organic carbon in different soil layer layers
FJEEEE/ em soC DOC EOC MBC
0~20 1.85 0.84 0.90 1.27
20 ~40 1.41 1.2 0.33 1.32
40 ~60 1.00 0.42 0.43 1.25
60 ~80 1.34 2.23 0. 60 1.49
80 ~ 100 1.13 1.76 0.82 1.87
FHME 1.35 1.29 0. 62 1.44
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Table 3 Environmental factors in different land use types
] . TR +3E%H (BD) R 3 (EC) FK R (SWC) L5 (TN)
LAAIIRR /cem /geem 3 /mS+cm ! pH /% /mg-kg !
0~20 2.03 5.43 8.16 27.79 123.03
20 ~40 1.98 6. 64 7.92 19.70 119.77
N 40 ~60 2.37 4.74 8. 60 19.91 103.72
60 ~80 2.26 2.40 9.47 19.34 108. 18
80 ~ 100 2.50 2.68 9.35 19.21 107.25
0~20 1.89 1.04 9.47 29.07 35.22
20 ~40 1.84 0.52 9.51 28.99 26. 85
KRR 40 ~60 1.92 0. 30 9.48 25.44 29.95
60 ~80 1.84 0.36 9.38 25.37 5.05
80 ~ 100 2.14 0.34 9.42 23.80 10.70
0~20 2.26 1.28 8.78 9.62 17.33
20 ~40 2.07 1.09 8.74 9.61 19. 06
it 40 ~60 2.20 2.30 8.47 9.00 18. 45
60 ~80 2.00 3.38 9.02 9.71 12.70
80 ~ 100 2.30 3.33 8.96 10. 99 27.80,
0~20 2.27 4.18 9.88 23.83 12, 22 -
20 ~40 2.25 6.28 9. 05 24.58 ’75
30 a A 40 ~60 2.26 2.76 8.78 26. 44 16.37
60 ~80 2.14 [~ 3.5 9.0] 28.44 /58,289
80 ~ 100 1.93 1.21 8.69 [ 126. 19 21406
#4 HAENBESSRORBERTAAN/ o ¢
- ; Table 4 Redundancy aﬂalysr? o'f the soil organic rarbﬂn“ _content/ %'|| i #“.
s L A f & 5 14l THuhn ) Tmma BN -
fH *ﬂﬁﬁ%éﬂ/}ﬁﬁﬁﬁﬁﬁ - _ ¢ _;,- 70.9 S BN e 0.7 0.2 3
FHL A AL HRAE Pj:i;&H B T A . ' 0. 885 10.650 0.378 0..098
ﬁ BURAL A 2 iRt F K| / 70.9 81,6 82.3 82.54
Wéﬂfﬁ%ﬂi O f‘Ll?a&%‘: E%Jrﬁ?%% B J Ko ' 98.3 99.7 100.0
Jopeifr | - A g 0.525
=t ??Hﬂ‘ i ' — 1. 000
R FATAIA L B BB 08. 3% . 1h y
LG T T P 1 B AR e b S AT ML 2 53 0 - S 3R Swe
BRHETRR, HEEHE 1 hdoE.
2 g RIRIA HUBRAL S5 -+ HEER B IR 19 T A -
ST 4ER, SOC, MBC, EOC, pH, SWC, TN Z[f] -
N N MBC
SEWIFAX, SOC, MBC, EOC 5 BD #l EC K1t
X, Hrf, SOC, MBC 5 TN, pH BYJ M/, EOC
15 SWC B9 Fi /N F B T RIRAG TEATGHE. 1 19
DOC 5 SWC I AR, HHE HIERSE -5 15
PR AR SR B B A AR S SOC: - HEAT HLBR; MBC: RS ILER, DOC: THHEA HLA;

5 WA R A mz}% AR A B HE
¥, HEE M HEF M. BD > SWC > EC > TN > pH.
BD Fl SWC XJ 47 MLk 5 £ (1) 5% el 5 1) b 2K F- (P
<0.05) ,HH BD Ry Ao, BIXF &4 MLkl o3 %
T B PR R VE D, T SWC By 3 ] ek R )42 E
YEM.

IS4
W

EOC: ZAMANI; BD: AT, BC. S, pH: KK
5 SWC: &kt IN: &%
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Fig. 2 Bidimensional ordering chart of the redundancy
analysis of relationships between stoichiometric
characteristics of different soil organic carbon

components and physicochemical factors
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Table 5 Importance sequencing and Duncan’s

test of physicochemical factors

M RN T

i T ey
FHEZRE(BD) 1 68 105.521  0.002
I KA (SWEC) 2 50 90.365 0.040
SR (EC) 3 16 7.784  0.108
FHEEE(TN) 4 16 7.784  0.302
pH 5 6 3.259  0.540
3 itig

3.1 A A PUBRA B AR AE SO AU B
T IEAT LR BRI T 1 R I o R e
o AR A, AT AN [R] s ) O X
A B S IR/ MK« KIRAK > 30a Hi
I > i > v, B RIRMA DL & & B35 T
HE A AP (P <0.05) , EZIERH R KR
LINSZDE /N b NI TS L S L R )
BUREO S3Ah AR R ik A R A 25 K TE
AR KR F R, T4 2 ) 4 R 0 A W 2 R
P, DRI = A B R B A o i X SE AR

SR T IR R BT K AT

KRRV AAE B, A 0 b 2 ) A
HUBRIKI A, BT 30 a A2 MO 5
TR DS, DA L
HEPIR B, LU 2 MR EHAR R b B T

TR A\ A Bk Rt e 3 5,

PENILYEENS ,é'%m% B, Ak I R E U
e, TR HLRR & IR T U Wi A
TRV BB 5 B Y - T B R VR 0 0 8 A, AR
HRAT 30 a A 5 T 555 A0 V0 3t B BE SR K 4R
HEAES T, IR T KSR ARFD 30 a 47 TG MBC 5 T
LR AV M X5 Wang &Y 15 H Y258 — 2K
DOC 7778 T 85 58 S A AR P38 4, 0 — 2 % T A fUiR
TR I ) o SRR T - R 2R
K. {H 30 a #f H Y DOC . 2 % F HoAth 4 H A F 2
Y 0] RS2 A AR S Al A6 A K T T 18 SR W I i
BIHFED . EOC EARFE U E Y M LR E T
S PR A ML, K2 D H e k%R +
HEAHURR A EE EPED AR BFSE 30 a AR Y EOC
Bt , VO S R A, B 30 a A B A HLERER
SEMERAR, Vb A e M.

SOC 7£ 0 ~20 cm MY & R, H7E 0 ~80 cm
PR A 3 8, MBC 33 0L HH AR [R) B, 32 3 2 A
A e R ZTE SR EL, B A AL, A R

TFA BB BB, T+ 2R, B 90 15 B 2
Z N2 H R R S R O R AR A A
TRRFRB, S0 2057 2 X M e 11 9 T A 4
TEFFFE A I T HIRISEE. Wander %734 DOC
WEER [ THRMEY, WA ER S soc &
ik s R R (FARTF S0 AR AT A DUBL
MJETE 40 ~ 60 cm JZ2 7 i ik Bl i iy, X Al BB S5 AF 5%
X TR, SR 5 V0 MR RO B 56, EOC 15
SOC., MBC BAR 25 LAY BLHA TR, 6 5 251 A
ol -F VR R, A I e R R A
A Al TR A BLBB 45 2L 43tk 7 B
AHESEAF ) MBC X 2 JZ2A8 i b BURR, Lk oy
SOC, EOC gtk fess. 3R MBC 7EAR ] 122 5
% SER, H %+ R AR TR 2k
s S HLBR A R (1) BLAF 6T, HL A B
EENTESARE T8 She W S u i EhT ey o L 2o
RN REA O 12 2 2 A ST I L A
3 AN ) J2 Bl W 19 2k 2 S R/ DOC %
AT - 7 2K 0 B A, MBC X HE 1 £
N, TSR DS —, e/ 1 R et
ATLLE R DOC KA AR e’}
3.2 KR AT e e Bl o Bt £ )
BWRTIER |, (— . &
T MK 42 g o i B O 25
B, FUR RMK 38 1 XK 7] 2153 A5 BLBK 1953 A
A E T AT ST T 45 - A T R
Ir oA B R B Ok, RO SWC, EC, TN, pH,
H BD Fl EC 5454 i & & S HUAHSE, SWC, TN,
pH SH R IEAIK. A2 N B o,
BD B2 B, T R A0 T2 X SR R R A —
AR SR , I T R DXV - B, B b
B AR AR I R TR L L I R U Y
DOC S B2 /0, 3 SRR Fe 45 AR o,
TETRXABRGE T, SWC —BBEIA L5
e, USROS SR IR N T, Fang %1
ICHIEEY SWC AFIF H 8 YL RIS, AT
A HLAR & B, Antisari 28 HIIA K S 09 SWC 5
MBC Fy £ i R SACC R AR TE S Bk i3 4
BUBRAA o AT B AR FH 6 3K 2 9 5 1 J5E K] T
AR AL X 38 B R ], 5 X+ K 43y BR
I T, 50 SWC R o B Wy 3 P 5 4300
8, AR T A LA BUR AR A EC 5
PR BB EAI R I B AR F R +
TR R ABFSE T EC 5 MBC 5 SOC %
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EYREIAACC R, UL EC X MBC 5 SOC A4 41)
VR A, 2R PR Ay v 1 6 ol b SR A 0 A
TR BART M AN, 2 K, AR F =k e &1k
FH DT 0 X Rl i [ 5. 53 A0, v 1) 5 et v 5 ot
S AR A ] SRR W s/ 398 55 A0 B AR
SR HHER TR A R AR W A A G
BUEFRIUE , HAA R0 S K0T B A AR R X
TCER AL, 32 1 Xof LA B 7 A 5
A 5T FH A3 W 06 2 - e A7 HLAR 452 5
S IR T AT HER R TR X SR N
ﬁé’aﬁ 253, (EL R o BT 45 3 BRI DR 1 6
A S W AE LR B PG Bk R T REAZ A W] 1 A 8
71 Z FERg i, HERBE IR 7 22 8] 0] G847 7 AH B ]
A4

4 Zig

(1) W5 DX b &b RO K ol 2 4t Jes 8 A% T 5
[X., SOC. MBC . DOC ., EOC 7EA ] 4 i Fi] S 0 3
B R AR AR, B A 500 1. 92 mgtkg ™!
(RIMO ~20 em J2) | 167. 81 mgrkg ™" (RO

~20 cm JZ) | 143023 mg- kg“(%ﬁkﬁt 80 ~ 100-¢m_,

JZ)38. 50 mg- kg"(ihbmm 60 ~ 80 tm F S@C
T i | 3&5&% 30 a *%Eﬂﬁﬁ:t)zi%m f)ﬂfli‘l
LT ﬂﬁ;ﬂ.ﬁtﬂt;ﬁ}, MBC 75 K9 b b 7
S 1, 2 5 1 80 0 K R g
Doefﬁlﬁﬁim%_i}:'i*ﬂnﬁﬁw& Tﬂ%ﬁk%gﬂdﬁﬁ
Ji#_}} EOC oy 30 a i Bﬂﬁﬁi}:’imzﬂhiﬁ
SR

(Z)MBC XF A 2 AR Ak ) e 7 e BH 5 EVE R
JEABAIT AT ML T 1Y) R 44845, DOC X 4= Hu )
PR AR e 18 5 B S R AR Sy b R R A A HLRR
R ) R AT R

(3)SOC, MBC. EOC 5 + 3 pH, & /K,
SRZ AR FIER S, SOC, MBC, EOC 5 & & A
HLS N ARG, 52 3B AL o3 A R AIE A PR
A7 B8 ZMHEF 4 BD > SWC > EC > TN > pH, Hip
BD 5 SWC X Hi ik 3 i 2 KT
[ 1] ERMh, 80, AoEds. HHOHURR R BOH R0 PR % o

FHERLT]. qﬂl&% Eik, 2015, 31(32) ; 123-131.

Wang Y S, Li M D, Zhu L Q. Research process of soil organic

carbon storage and its influencing factors [ J ]. Chinese

Agricultural Science Bulletin, 2015, 31(32) . 123-131.
(2] 2008, BEULHL, Jefi, %5 VESTRRILIX 4 Mo A R 4 5

LB YA DLIR AR A e (1], 22352441, 2013,
33(7) : 2147-2156.

[5]

[6]

(7]

[8]

[11]

[12]

[13]

LiJ, Liao H K, Long J, et al. Effect of land use on the
characteristics of organic carbon and labile organic carbon in soil
aggregates in Karst mountain areas [ J]. Acta Ecology Sinica,
2013, 33(7) : 2147-2156.

22/ I = Fobk e S HLaR S AL DP 5 [ D]
#: pigelk k2, 2014

Li X P. Study on soil organic carbon and its fractions about three
forest land in southern Sichuan province[ D]. Chengdu; Sichuan
Agriculture University, 2014.

EXAE, M, TIRCE, 5. AR 284 IR ) 15
Rl I i [ J]. AERAEEFH, 2014, 23(10) .
1574-1580.

Wang Y X, Ye J, Wang C J, et al. Effect of different cultivation
years on soil organic carbon pools in citrus orchards[ J]. Ecology
and Environmental Sciences, 2014, 23(10) : 1574-1580.

sKOm, VEIIRE, SRR, A BT Fr B X At ) AR A X R
EEEEEMERA R[], BRI, 2015, 36(2)
661-668.

Zhang S, Xu M X, Zhang Y F, et al. Effects of land use change
on soil active organic carbon in deep soils in Hilly Ioess Plateau
region of northwest China[ J]. Env1r0nmental %cwm‘e 2015 36
(2): 661-668. | =/
Zhang J, deg MY, Wu S C, et al. Land use affects  soil
organic carbon of paddy seils: empirical eVIdence from }280' years
BP to présem[.ﬂ. Journal 'of Soils and bedlmen.tj;, 2016.-, 16
(3).767-716. s A
Knox R G, Longo M,wadnn ALS, et al. Hydmmetegmluglcdl
effects c)f h,-lStOI].Cal land- conveirslon in an ecosystem- atmosphere
model of Nnrlhem gmdllh Amf-rlca [J]. Hydrology. .and E'arth___.
%y%tem g(‘lfpoe% 20154 19 241-273. o
Crow'S E |Reeves M bchubert 0 S, et al Ophmlldli?;l of
methbd 16 quantlfy soil organic matter dynamics and*’carbon
sequesfration potential  in. volcanic ash soils [ J ].
Biogeochemistry, 2015, 123(1-2) . 27-47.

HER, BRET, 2240, % 8RR R LR A b
ARAERT R HLIR AR R AR R [T, P E SRR 2, 2016,
36(9) : 2784-2790.

Yang Y H, Chen Y N, Li W H, et al. Effects of land use/cover
change on soil organic carbon storage in the main stream of Tarim
River[ J]. China Environmental Science, 2016, 36(9) ; 2784-
2790.

BRAEAS, SRS, SRZEME. b F AR fb X L 11 2T bR 4
SR R (1], ARSI, 2016, 35(9) : 2379-
2385.

Chen Z J, Han S J, Zhang J H. Effects of land use change on
soil organic carbon fractions in mangrove wetland of
Zhangjiangkou[ J]. Chinese Journal of Ecology, 2016, 35(9) .
2379-2385.

Lehmann J, Kleber M. The contentious nature of soil organic
matter[ J]. Nature, 2015, 528(7580) ; 60-68.

Franzluebbers A J, Haney R L, Honeycutt C W, et al. Climatic
influences on active fractions of soil organic matter [ J]. Soil
Biology and Biochemistry, 2001, 33(7-8) . 1103-1111.
RIS IS E0 N kX (0 ) W 5 G s o R e e s 7
FVN[D]. Bk . FALRMFIECRY:, 2016.

Zang Y F. Effect of long-term rotation and fertilization on soil

microbial characters and biological fertility evaluation [ D ].



LHREAE . BE ARG A AU 4 Fb 3t A1) 75X A BILBR 20 9373 A

AR RS DR TRYOCR 3389

[15]

[18]

Yangling: Northwest A&F University, 2016.
Gao J Q, Ouyang H, Lei G C, et al. Effects of temperature, soil
moisture, soil type and their interactions on soil carbon

mineralization in Zoigé alpine wetland, Qinghai-Tibet Plateau.

China[ J]. Chinese Geographical Science, 2011, 21 (1) 27-
35.
R, A, SkitE, 55 %K%“"‘ﬂ:%ﬂﬁxﬁﬁikmﬁ

R T T AT Lt B ik P 4 Bl
2017, 37(2) : 367-377.
PuY L, Ye C, Zhang S R, et al. Effects of different ecological

B[]

EEROE

restoration patterns on labile organic carbon and carbon pool
management index of desertification grassland soil in Zoige[ J].
Acta Ecologica Sinica, 2016, 37(2) . 367-377.

XUF3H. B LB A L B ) S WL % P SR AR M F
FE[D]. ME: PRI RS, 2015.

Liu X Y. The study of soil organic carbon and soil aggregate
stability meadow of degraded Mountain in Wugong Mountain
[D]. Nanchang: Jiangxi Agricultural University, 2015.

ZRUTR, LK, RRAH. 5= AR LA T X R
BUBRALSPFFIELT]. B4R, 2015, 35(11) : 3733-3742.
Li J L, Jiang C S, Hao Q J. Distribution characteristics of soil
organic carbon and its physical fractions under the different land
uses in Jinyun Mountain[ J]. Acta Ecologica Sinica, 2015, 35
(11) . 3733-3742.
R, %/J FF
[J]. &%

Emlﬁlﬁiwéﬂi%ﬁm@%fﬂ%%ﬁ
24, 2017, 26(1) : 55461

Yang J L, Li X W The characterlbtlc of soil organie ca'rbon i

~fraction in dlfferent graiiland types in Nlngxm[ ] J E'colr}%f}__ afld

(197

L%

[21]

[22]

[23]

e, OERL R, %,

Env1ronmemdl Sélences 2017, 26(1) : 155 '6 L F
a%ﬁrﬁhmﬁﬂt%@
'riﬁmﬁ%éﬁé}&ﬁ%%#[m R ;‘ﬁ 2015 35(25)
7625 7633. Ju J -"I

Xlao Y, Huang‘Z (J WuHT, etal Composmons “and eonlenls

of actlve orgmlc carbon in different wetland soils#in Saﬂ]lanﬁ'f
/ Pldm, Northeast Chmd[]]

Acta ELOIOg]Ld Sinica. 2015, 35
(23') . 7625-7633.

fé‘illl T F, Novotny E H, Balieiro F C, et al. Negative priming of
native soil organic carbon mineralization by oilseed biochars of
contrasting quality[ J]. European Journal of Soil Science, 2015,
66(4) . 714-721.

Rog, WL, REFE, % ARGHLYEE BRI 235
P PRI [T ] hERAE B, 2011, 44(17)  3565-
3574.

Liang Y, Han X Z, Song C,

materials on soil labile organic carbon fractions redistribution of

et al. Tmpacts of returning organic

mollisol in northeast China [ J ].
2011, 44(17) ; 3565-3574.
B, M, R, S R A ML E ik S
BEAHLT]. RBEIEESAR, 2006, 22(2) : 51-55.

Li G H, Zhou G S, Zhou L,

Scientia Agricultura Sinia,

et al. Methods of soil dissolved
organic carbon measurement and their applications[ J]. Journal of
Meteorology and Environment, 2006, 22(2) : 51-55.

BEHF, AA, B, 3t Fr e VA A 1 R 3K
SRasAE SO MIH T ()], AR, 2012, 32(16) -
4961-4968.

Yao X L, Fu B J, Lii Y H. Spatial patterns of soil moisture at
transect scale in the Loess Plateau of China[ J]. Acta Ecologica

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Sinica, 2012, 32(16) : 4961-4968.
IRSE, VI HRIR - ARIKEE, T W, 4 %ﬁjﬁiﬂl’”ﬁ‘?}l‘l
e S RAN pH RGBT AR [T ] RV, 2013,
33(5): 1413-1419.

Zhao Z L, Tiyip T, Ding J L, et al. Characteristics of spectral
responding to soil electrical conductivity and pH in the typical
oasis of Xinjiang[ J|. Journal of Desert Research, 2013, 33(5) .
1413-1419.

S, AV, EREMR, 5. B4 R 1 A AR
AW EENR AR TS [ J] . APE IR S0k 2R, 2007,
13(6) . 1020-1027.

Dang Y A, Li S Q, Wang G D, et al. Distribution characteristics
of soil total nitrogen and soil microbial biomass nitrogen for the
typical types of soils on the Loess Plateau[ J]. Plant Nutrition
and Fertilizer Science, 2007, 13(6) : 1020-1027.

FRSE. T E AT B XA B SN K BRI K 0 A
KRB D], b5 h E L0l k2 ,2013.

Dabral P P, Baithuri N, Pandey A. Soil erosion assessment in a
hilly catchment of north eastern India using USLE, GIS and
remote sensing [ J ]. 2008 22
(12): 1783-1798.

EE, A, W % mﬁ%@mm%%iﬁ&ﬁgi
ML) R, 2005, 25(5)% 10191025

Gao R H; Dong 7, Zhang H, Study 0}.1 1€

process dnd blodlversltyl characteristic of popult&.{' euphmnca

Water Resources Managemenl

et al. neration
commumly in the Fjina Natural Reserve, Inner Mongolia. of Cj:'ina
[J]. Acla Ecolugmd %1111(,3. 2005, 25(5) : 1019'-1025-

BremPr E‘ Jangf.n HH, Johnston A M. Sensitivity of total hght
frstl()n and mlnerdhzdhﬁe orgdmc matter to mdnagement—prd(,tlce& __,,-
in a Lélhh idge s6il [#].
1994, 74( D 131-138. .
G, A TEF R, S KI5 A L
e BAT BB I 0725 fL A1 1. PEASRI =R, 2017,
25(4) . 542-552.

Shi K J, Zhou H P, Yang Z X, et al.

oxidizable organic carbon and soil organic carbon pool under long-

Canadian Journal of. Soil Sclence,

Characteristics of readily
term fertilization in cinnamon soils[ J|. Chinese Journal of Eco-
Agriculture, 2017, 25(4) ; 542-552.
TR, IR - mIIREE, XIEEE. B BRI R W i Ak
AW KITI[J]. THIXHI, 2017, 40(1) ; 102-107.
Su L' T, Hanati G, Liu Q Q. Root water uptake model of Populus
euphratica in the lower reaches of Tarim River[ J]. Arid Land
Geography, 2017, 40(1) ;. 102-107.
XK, XUEGHE, Wil SRBHEWL A K S 1K1 X R
WH9EL)]. WS, 2016, 28(2) : 57-62.
Liu B, Liu R X, Jin k. Study on the the relationship between
water potential and soil moisture of Reaumuria soongorica in
desert plants[ J]. Grassland and Prataculture, 2016, 28 (2) .
57-62.
B'Kﬁru Ko, MR, S AN [ AT R X - A AL
RIS ] %fﬁﬂ%, 2013, 34(1); 277-282.

Zhang R, Zhang G L, JiY Y, et al. Effects of different fertilizer
application on soil active organic carbon [ J ].
Science, 2013, 34(1): 277-282.

EmeTe, I8, N, A5, D NRUR R b A 5
XL AR R AR [ )], RO FRER AR, 2006,
25(1) . 143-147.

Environment



3390 AN 5%

il

2% 39 #

[35]

[36]

[39]

(404

; ~36<"4> 149; 1506. /" g A _H_f

Wang X L, Hu F, Li H X,

patterns on soil microbial biomass carbon and nitrogen in small

et al. Effects of different land used

red soil water shed[ J]. Journal of Agro-Environment Science,
2006, 25(1) ; 143-147.

Worrall F, Moody C S. Modeling the rate of turnover of DOC and
particulate organic carbon in a UK, peat-hosted stream:
including diurnal cycling in short-residence time systems [ J].
Journal of Geophysical Research: Biogeosciences, 2015, 119
(10) : 1934-1946.
Quan Z, Lu C Y, Shi

risk of soil extractable organic nitrogen in intensively irrigated

Y, et al. Manure increase the leaching

greenhouse vegetable cropping systems [ J ]. Acta Agriculturae
Scandinavica, 2015, 65(3) : 199-207.

W, FEX, EFHE, F. TRE TR R
B AT R AE AT (D). H AR, 2016, 53(6): 1433-
1443.

Guo Y, Li X L, Wang X J,
Inorganic and organic carbon in farmland in arid and semi-arid
areas of China[J]. 2016, 53 (6):
1433-1443.

Wander M M, Traina S J, Stinner B R,

conventional management effects on biologically active soil organic

et al. Profile distribution of soil

Acta Pedologica Sinica,

et al. Organic and
matter pools[ J]. Soil Science Society of America Journal;-1994 ,
58(4): 1130-1139.
EOLE, M, Rk, 5. ﬁﬁﬁlﬂﬂﬂﬁﬁ]ﬁiﬁii%(u
ﬁﬁ*ﬂﬁﬁ&@%ﬁ”@ihﬁﬂ’]%ﬂﬁ[ﬂ.“ _\[I(ﬂ%, 2014, 31
(9): 1618-1622¢ ' | & 7
#Guan G Y, J:an Y Ml Wu H Q, et al. Lffe(‘ts of fencmg-

active organlc udrbon and carbon pool mﬁna

| mountain me;d()w steppe[]]. Pralacuﬁural "Suence 2014 }1
9): 1618 1622 4

S, Wi, BT, 5 KRR Tﬁoiwﬁwm
e FIE ﬁﬁm%*ﬂﬂﬂ:ﬁ@ﬂﬁi% (1. Prfﬁ',ﬂ%, 2015,

o -
= d P

[41]

[43]

[44]

Wu J, Chen ST, HuZ H, et al. Soil microbial respiration under
different soil temperature conditions and its relationship to soil
dissolved organic carbon and invertase [ J ]. Environmental
Science, 2015, 36(4) . 1497-1506.

R, M, RIE, & B RED AR R A SR E
R 3T P LB BB P A AR AR [ D). A AR
2017, 37(2) : 367-377.

PuY L, Ye C, Zhang S R, et al. Effects of different ecological
restoration patterns on labile organic carbon and carbon pool
management index of desertification grassland soil in zoige[ J .
Acta Ecologica Sinica, 2017, 37(2) : 367-377.

DU, RIEES, IRGE, S5 PSR ZHh v 2k M R SR 0
FHLEK . TCHLBR SIS T ARG [T ], BREERbE, 2016,
37(4): 1516-1522.
Gong L, Zhu M L,

organic carbon,

Liu Z Y, et al. Correlation among soil
soil inorganic carbon and the environmental
factors in a typical oasis in the southern edge of the Tarim Basin
[J]. Environment Science, 2016, 37(4) . 1516-1522.

Fang X M, Wang Q L, Zhou W M, et al. Land use effects on
soil organic carbon, microbial biomass and microbial activity in
Changbai of Northeast China e J-~'j".;-~ Chinese
Geographical-Science), 2014, 24(3) . 297-306. '_..-"r"
Antisari L 'V, Laudicind V A, Gatti A, SOll microbial
biomass carbon and fatty acid composition of earthWOIm umbricus
. Biology
and l‘ertlhty of Sprlls 2015, 51(2) : 261-269. - _.u"" _,."'H
Peng] deg’j Q, Kiang H Y, et al. Compardtlve ‘§tudy on

Mountains _
et al.

rubellus aﬁerﬂ' exposure tol engineered ndnopdrtldea[,

hyperspe('tl:al inversion accura:c'y of soil salt content and electncal
(,undudlvity[] A Spect*ost,opy and Spectral Analysis,.20147 34__.‘
(2): 510514, . %

Thed Ny~ Zerbe S, Czl{hlert F, et al. Produ(‘tlvny of _J,reed
(Phragmtles au,strahs Trin. ex Steud. ) in continental- ard NW
China in relatlon to soil, groundwater, and land-use[ J]. Journal

of Applied Botany and Food Quality, 2007, 81(1) : 62-68.



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


