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Abstract, Available carbon is the most active part of the soil carbon pool. It is also the main carbon source of soil microbes and plays
an important role in the processes of soil organic carbon mineralization and accumulation. However, the mechanisms are still not clear
how soil organic carbon mineralization and its priming effect (PE) are affected by different input levels of readily available carbon,
based on the growth requirements of microbes in paddy soil. In this study, an incubation experiment was conducted by adding different
levels (0.5, 1, 3, and 5 times of MBC) of exogenous source organic carbon ( “C-glucose) to the soil. The mineralization dynamics of
labile organic carbon and its priming effect was investigated. The mineralization rate of glucose-C increased significantly with the
increasing carbon loading level. The distribution of glucose-C into rapid and slow C pools was also exponentially correlated with the
carbon loading (R* =0.99, P <0.05 and R* =0.99, P <0. 05, respectively). Negative PE was observed at high carbon loading (3 x
MBC and 5 x MBC) ; while positive PE was induced by low carbon loading (0.5 x MBC and 1 x MBC). The cumulative PE was 160. 0
mg-kg ™" and 325. 1 mg-kg™', respectively, at the end of the incubation. Redundancy analysis showed that the main factors affecting
the cumulative PE were MBC, MBN, and DOC at the initial glucose mineralization stage, while B-glucosidase, chitinase, and
ammonium nitrogen were the main factors at later stages. Therefore, the readily available carbon loading has an important effect on the
organic carbon mineralization and PE in paddy soil. Higher carbon loading was good for the accumulation of organic carbon
sequestration in paddy soil. This study is of great scientific significance for revealing the activity of organic carbon in paddy fields and
for its contribution to the development of sustainable agriculture.

Key words : paddy soil; carbon sequestration; readily available carbon; carbon loading; "C-labelled glucose; priming effect

A LR L 5 i M A 5 R G WA A7 1
o 2=, HARORRAE LIS 0y 2R b5, A2 Wrim HEA: 2018-07-26; fE1THHEA: 2018-09-23
ST RN 3 [y : E£WH: EXKAKRRFELSTH (51564023) 5 TLIEA H AR A
ERBEA T HRER M C f*ﬁﬁﬂi/“‘ggb T G (201 4BABI3019) ; TLPY # RV S5
UFR BT DL 3 S Y ] 4 (2 (20151BBG70005) ; YLVGHE T K% 2018 4EMFSE A4 BlH 3
qﬂ;ﬁﬂl@%ﬁ% = T UL TSR R S, GH 5 2016 4 [E 2% B (8 A JF 4231
PR R R RE R e P R WA fEEEA. BOER (1992~ ), &, BULBFSE, BB
DHEHARETHE, E-mail:tongyaoyao0206@ sina. com

I 27 i R 3R 2 Ak , HA B R/ NBGR T # fF1EH , E-mail ; tosang@ foxmail. com



1484 o

B 40 %

hci A RIBS A R R Bh A . AL | A AT T RIAR
BRI A SRR AR EE D7 = T - S A Y
EERARE NI LR 1 23 i A L A A LSRG
WAL LRt A YIRS, R OCEE A
i 53 M A L SORE i CO, A5 MR B AR W Ak 2l
RO SN HILBR A A T 51 - S AL R e

ISR I BER BRI R RN . RN S
A LR B AR RO AR, Al S BANRA

PR XS - 358 J5 A A MRS A AR A FH A i B A0 ), 2
FAE L IERAE A EE I A5, BAT, X T HEEAHL
Tt Ak S CHAROR 3800 9T 22 R s n A I8 LR,
L = S E o /1 SR o S S 7| I R W
IS R R SE G B i S, e A LIRS
A S R AN AL 1 AN PR

TEFEYIAR 22 | 3 R S LB J2E 22 6] iR A
HAERY, A EA EENAN FEH; SMNERIT
Py 55 L AR PR ) RERR (MBC) 7775 58
fCFe, SMIRER AR OH T MBC 19 H 1B ™ Bk 67
i 112 A X 0 B A B S I A 4
E%.% Bl Bldgodatskaya % mfﬁlﬂxﬁlﬁi%;@ﬂ
1J¢%Q*$6XT%%X%§Q7;Z$HT”%DE%{%‘(Z{x}ﬂﬁﬁm
il =R BAMRAS IR = T | S TR JrMBC
S - 48 o T P B AR T #Tm&ﬁ%ﬁa}%ﬁﬁz
SR W% T B A W i . Wang 55 4R 1T
ST LRI A B2 e BT AL
[/J\&X]Ljﬂ%ﬁ*ﬂﬁm@wt 546, Guenet = AR H’Im
G TE BT AT LI (058 A S5 08CR SN AR LR ME X
. SR . AMIERR S A AR A N
—HZ MRV WL, DL SR Yk
TR Y R A T oK /N AR, R A
WIN T 2RI FE T W6t = 38R 1™ Ak R & RO 1
YERALEL , AT DATR A8 7 T 26 0 13 PR i 2 % M ik
T A 1 e SO AR

H R — R o) R A B2 MLAR , 2 54
VIR Rtk & —2F, B2EEYwERD
FEHRIE . AN, S B R 137 K - i G A
WEA far R G S, BB ) Bk SRR
FNAI A IR PRI, R AR LR AN A HL
ik, WFIEFEA Rl Gty 46 B T, A MLBR 7 fk AL
T e RO, 2 TR O R A B AR Y R R
Bt

1 #BEFEE

1.1 {1 M
B 5 ZAERRDK RSO LRI 2T 3 RET
Fp ERF 2 B K 7 Rl B B 00 I AF 4 0k (113°19752"

E, 28°33'04"N) , 12 [X A W #iy 2= XU i A< fe
SR 16 ~18°C, > 10°C FAIES 000 ~5 800°C, &
FE 260 ~310 d, 4ERFMIE1 200 ~ 1 700 mm. K
HAERS em AENEHIRE 0 ~20 em FIFHEIZ L
e, BREal WA (R aRIR . A3k%) , ARG EN
HARXT, 23505 2 mm 10, 149 mm G, T E
TR ARBAEE R B AR TR 2 mm
i, . B B MR . pH 6.0, Fh

R (EESB)14. 1% , Wk &S5 6.7% , Kk
79.2% , itﬁﬁﬂﬁfﬁ(SOC)ISﬁ g kg™ HIENIR

A PR (DOC)18.5 g-kg ™", BRAL (C/N)10:7,
W f# & 0.13 g-kg™', BLE Wk & (MBC) 0. 63
gkg .
1.2 RS

RIWEFEAE AR S5 25T, A e
YA LR S HA AT PP, A S 36 T 5
AE A B DRHE (CK) , @4 +0.5 x MBC, B+
+1 xMBC, @t +3x MBC, ®+ +5 xMaﬁ’ [
PG 3 NEE. '@L 2 mm [+ H T 50 L ﬁ-’ﬂ
i, #E7K 2.~ 3 em 125 CARIR Hits7e 147 Bl
BRI IR ST 2040 (F 1) T 500 mL R AU
H, {fﬁﬁnil_/‘ﬁﬂ UC- AR, f%ﬁd*?%(?"
5k =172)%) B 25 R Ti“%%ﬂﬁﬁu
15 d B RRESUR, ZFHITESS 18,22, 26, 30,
=35, 40, 50 F160 d RESIE. RIFP . BH—K
PEE SR R AR SR 30 mL BB E 2 TS,
FI B B DU B A AR B, Rl
HERG , Bt B TR IR IR B kLR 57

FIRECAAE 200 g( T8 ) FHREFEMH 7E LB AH
FIZET, Bb S d e, JFFE2 d fTeo d i
PR SRR RAE | I E HINH, -NFIl MBN 45 B4L 5 bR,
IR 10 g 8 TFET - 20°CHRAE, I Nl o 133
MG PR .
1.3 w508k

158 pH M DIOKCAESEH, KR 2.5:1,
K H Mettler-toledo320pH i1 ( FE20K, #i =) Il &2
- BERUAK 2H AR FH O R B A . - e ALk
(SOC) F14= % (TN) K Fi ik Z T 43 1A% ( VARIO
MAXC/N, fEE) & (T43). NH, -NRH 7 sh
SN ( Fiastar5000, Fi 48 37 ) M 2. A9 & ik
(MBC) 2R H S 07 2 $E Wik H shor ik iie. £
FEWRYER BLBR (DOC, mg-kg ™) SR JTAE BLER 437
A Vwp, HAR) MRS, 598 U ALt T 8 14
SERFH 96 TALEEbR AR L ATk Y. o, AR
= A A A4 (Shimadzu, Kyoto, H ) M. +
B RIEEA CO, PC FJEH MAT253 [RI



3 BEPLREAE . TN IRBk S g BT A - G PLBR T AL RRAE 1485
J%{% ( Thermo Fisher Scientific, Waltham, US) il & T In2
% 2 = K (5)
1.4 Hdmatr 2
WSINCCAI AT RS TR e R R PR G T R B ] (MRT/d) THENF
TR AN AT AR ALAE T 7 co, Ak, THRA MRT = KL (6)
A (1) AL (2). ‘ 1 -
) 5C0, o —5°CO WSy 3 TSR T A0, FEA R
Csoc = Crenare ¥ P CCZ), mmure_ FEN o (1) F Microsoft Excel 2010 4-3 | % Origin 8. 5% [KI
C _C 2’5%_ C e (2) K H Sigma plot 12. 5 BAHATAUEB AP, i H
glucose measure SOC
PSS 1 AT an
K, Cooo K SOC 1Y CO, B, mg-kg ™5 C, e 2$223£$i;233§f§;%ffﬁ
SEME AR CO, B, mg kg™ C o IR anoee - '

SR TEA R CO, i, mgekg ' 87CO, . A R
CO, M C FJE; §7CO, o7& SOC F3fift BE LI
CCHBE (W IRALBEBU "CHE ) |, 87CO, e iR TR
FREM T CE R
HEHE-C 0 R e E R A BURE S €O, A2k
AR, HATE-C B AR C-CO, BB S
A 3 PO A - O R B 1 EL R L F
&kﬂﬁwmﬁﬁﬁﬁmﬂﬂmyu'
PE Fa Csocame — Csocoy (3)

I~ Cgq i R BRI AT ADRIEAL SRR IR Tt

BLIBE (S0C) 160, 05, mg-kg ™} s Clod din 2t
%&@¢%ﬁ?i%ﬁmWMC@i PNy o
i%*%ﬁ%i%LLﬁ%ﬂQM%%ﬁﬁ
%ﬁk%w& m%mnm$ﬁ¢%mwu&mi
%H%&@%@%m%ﬁﬂmuﬁmmﬁﬁﬁﬁﬁf

Emg R R A S L (4).

S=a, xe™ +a, xe™ (4)
K, a, il a, 5300 A PR R FEM LB (% ) 5 K,
H K, 5350 A B e Fndg PE - AL MR H B (d ') 5 S
R B A ¢ A REIRETE]. 7 BUFE AR Rk
a, +a, =100% , FIH 60 d P B 1k & P17 WU
ﬁﬂ%wéﬁﬁﬁﬁa“%\ﬁ\&.

TEEA MR ERI(T, ,,/d) A,

3 000

—a—0 X MBC
—o—0.5 X MBC (a)

- —A—1 X MBC
i /./."/Q/””T’:

1500

2500

2000

SALBRHER B mg ke ™!

1000 |

Hp

500 H¥

40 60
e ) /d

2 ZERE5HM

2.1 [RlgR TS EE T AR 08T AL

A HLAR AR b B B A A -C T far i
AN, HA L ATE 60 d 15771 N 2 P B
AEAHEH AE 0 ~ 20 @ PR 53 TFL%LQ%
(). %%ﬁﬁﬁﬁ%ﬁMTi%WME%
mw$TﬁM%ﬁWMLﬁumﬁms
mg-kg ™), %%ﬁic MVR I T €O4 %ﬂeﬁﬁl ﬁz\
ﬂhmT14ﬁm5xMM)2eFUx
MBC) . 3. zfm(z»xMBC)iFM 2 1% (5 xMBC)[l
[(a) ], - Hest B4 B-C BB L AR e, ;4
T e S0 A, R o ek Bk A 10°d e
Eﬁﬂ%mﬁu,mﬁfT%oc§$ﬂmif
L 20d ZEAIRBIFREL K 1(b) ]. ffih 0.5 x MBC
AP 852.2 mg-kg ™' [ °CO,-C A AL, M1 x
MBC . 3 x MBC F115 x MBC 4bF /3 51J& 0. 5 x MBC
AEFRFF 2.7 . 9.8 16 1.

T IEAIN T RS A, 76 60 d Bi R
SESEE R, HEAE-C 0k 34. 9% ~56.7% [
2(a)]; HIAE-C RF 1L 3R BE S I £ ff £ 4 38
MEFEEEE I K 2(b) ]. MR 0.5 x MBC fl 1 x
MBC AbBEH 8 b R SR FE 30% F1 40% Z247, 1 i
faif 3 x MBC M1 5 x MBC {4k ¥ fLZ Al 15 53%

60

40 |

3

FBC- AL mg ke !

50 60

et

B 1 AEHRGESE TAEEY L E COo, FCo,-CHE

Fig. 1 Cumulative CO, and '*C0O,-C production from mineralization of glucose relative to carbon loading



1486 EZ7 N~ S ~ S 40 &
75 60
(a) (b)
S = 50t
¥ 50 | in
x =
E E R =0.992
B o P<=0.05
< Q40 f
& —0—0.5%XMBC #
—A— 1 XMBC
——3 < MBC 30 F
—— 5 MBC
U 1 1 1 L L 1 1 1 1
] 20 40 60 0 05 1 2 3 4 5
Kt a)/d A [ g 70 767 8

B2 ARBRGEHEETHEEE-CTLENEEE d RRTLEEZFRATHRATZ AN XR

Fig. 2 Cumulative glucose mineralization rate at the end of 60d incubation and relationships

of carbon loading with the cumulative glucose-C mineralization rate

ZEALE 2(b) ], FFE, 78 60 d 45 ), K
S L3 L S0 I L R A, 1T e
S 7 A A BE-C b SRR A Ak, A 2
(b) fiw, ARG E-C BT LRSS —
R BB (RIT=0.99, P <
0.05). ) ¥ IR
2.2/ B GG B TR PR e

< B s N o7 LT LA R e i
LB [ H A DR e [ 4 . —

1135 0B B L4 B L A e

SYIRIENAARL ™, 3 TR, B S RS
ST RGN, AATRELC 16+ S 43 e R
F1 26% R % 569% 5 Tl 1 P 4 e B Ll e 729%
WA 2 429% | A MEriiai-C berle | ARAegfte il
AT 515 5 ) FH A8 22 ) 222 946 MO R (R =
0.99, P </0.05 1 R4 =0.99, P <0.05), %47 %
BE-CUSIR TS x MG, HUAMAC H ) 122 )
AT 3). 534, a1 LR, 8
R T 6 i PR A S, (7 5
PR A

£V | R ER T S 6 T A FR AR IIORE RS BIEAD CO, R 3N

i

Table 1 BioavailableTabeled suhst}rgtg'.CJLﬁz)ol, mean residence time (MRT) , and half-life

of cumulative *C recovery in CO, under different gradient carbon loading

s

TR % P-4y A B TL/d P/ d R?
0.5 x MBC 31.35 £1.59 4.17 £0. 12 2.89 +0. 08 0.94
1 x MBC 43.10 £1.07 4.51 £0. 13 3.13 £0.09 0.98
3 x MBC 54.83 £2.00 6.35 +0. 03 4.40 £0.02 1.00
5 x MBC 56.63 +0.41 10. 06 +0. 57 6.97 +0. 40 0.97

1) RAVEVERRIE % | VI B El/d 2Rl d #l R SRR E 2 hiii4inE-c KW kit

ANTR B £7 Ao Ao B 1) R AR R RN

£ 60 d R FRE R, IraM A T, HE
BEXT 38 A A LR A0 A 35 2 0 R 1E SRR R A%
N 4). FESEESRIIA (FT 15 d) , BR800 a4
WEGURT T iR . BE KR FRRT ], SRR AL
RNEOZWIEIN. 20 d J5, 5 x MBC A H BRER 3 67 8
RAANE, FCAh A B bR VAR SR R IE 5 g 3
x MBC SR 1 x MBC AbBRIS I T Wifs, 1HE 60 d
ZRMAE RN H TR T 20.7% . 53560 d i, 1 x
MBC #b ¥ 2B & O e R, (325.1 mgekg™'),
1 a4 0. 5 x MBC &b 3 SR & 3000 /1N (160. 0
mg-kg™').

2.4 Ry RRAk R R YRR S ORIV R R
TUARSIHT(RDA) 3R, i BRBUR 00

2.3

BEA2 MBC, MBN LA K DOC 5400, 5] 8 2%
B-HIMETYEE . LT B RS AR (K S).
X5 AN [] 47 gy 22 AR K R0 U S D A S i 1
PR R (K 4). [, XF2 df60 d A
[ sk 7 gy Ao B %) SRR Ak R A SB35
FEARFEFRIEAT Pearson MIFHT AL (K2 F1E 3),
162 d i SRR bR BRSO RN 5 MBC & 1
FIX(R=0.24, P<0.01; R=0.36, P<0.01), T
R AN S DOC B FH EMEXR (R =
0.96, P<0.01), 7 2d R bR 5 g-H b 1T i
FULT b v 2 0 M AH X (R = -0.76, P<
0.01; R=-0.87, P<0.01), 7£ 60 d 2 fL%
5 B-HBH AT B AL T 0 Ml 0 14 52 2 3 IEAH G (R =
0.78, P<0.01; R=0.72, P<0.01).



3 1 HREREA . ANTRBR SRR B AR H A AL T R AIE 1487

80 1.0 +
. + 2d -
Ot o 60d + e
e
~ T usc
o 60| -
= ol
E : o N +
= 2 MBN
g o B O@O
40 o (@] +
NAG
+
-1.0 NH;*-N +
005 1 2 3 , : e RDAI (56.16%) 0
FREARDE BS ®MRRBEUEE RDA 547
B3 TEPEHERE-CRESEEMNLGIRE Fig. 5 RDA of influencing factors on the cumulative priming effect
Emfmz xR
Fig. 3 Relationship of carbon loading with the ratio of 3 iTj-i/l’t 5
readily available and slowly available C in °C glucose R N ¥ :/
’ ’ ’ 3.1 AR GBS T NS A RS R LR
Rl Sy FERR L S, AR BB fL 2 CO;, RITCO,
—A— e 25 600 (8 DTSRI P 1), T {4 i
300 |- T SXMBC B ﬁxﬁ(ﬁ AERITEPE. 3% 5 Blagodatskayal®”
2 S INES i%@ﬁ@%ﬁ%ﬁﬁﬁwi%M%m
: %&ﬁfﬁﬁ%#ﬁ@&&%?ﬂ% ;A
8 WS E— ﬂ?ﬁEJ?T’MQﬁkﬁiﬂﬁfrft Lkﬁﬁﬂﬂﬂﬁ]fjiﬁg
z LT I SH iR 53 (EEElemQMﬁﬂ
100 |0 IR R B A LT AL 2 e i
__, SR AT LB A 2 B AT LT 1L
o 4P . PR AT LA SE 2o A AL ST A AR 1 s 2>
0 20 40 60
— SOM [ fL3# R . H 5 B Glu-"C BBk
B4 REIB S E T 0 R R E Y é%ﬁ%?éﬁ@thﬁiﬁ%mﬁﬁhﬂﬁXR =0.99, P<
Fig. 4 Cumulative priming effect of the initial 60 days 0. 05) S 1FJ ™ i%ﬁ%/}?% ﬂ:ﬂ 1&5‘5%{% f
F2 2d RRHEEEN T IBWEARIEIRN Pearson HEX ST
Table 2 Pearson correlation analysis of priming effect intension and soil basic index in 2 days
SRR R DOC MBC SR MBN BHNEHA  JLT A
LS 1
SRR 0.285 1
DOC 0. 338 0.959 ** 1
MBC 0.242 0.359 0. 157
BASH -0.640 " -0.817* -0.907 ** -0.085 1
MBN -0.281 -0.819* -0.812™ -0.200 0.732™ 1
B- I -0.761 " -0.377 -0.515 0.239 0.777* 0.407 1
JLT B -0.872* -0. 505 -0.575 -0.053 0.834* 0. 544 0.929 1
1) = * FoRf BEFIR B EMLR, TH
S LR PE S R AIE, X5 RS RGP A JEFARAE 45% Fity, HAFARTY s R EUEBR 5 2

m%%ﬁ%\ﬁhu&cm\mhmﬁmﬁ%w%
F, BOh A VLR R A0 3l ) RN 48 0T
AR SRR AR . ST A RE-C R A — GO
BROER | 153 b E A -C EEOE LMY 5
H TR P A A Bk 8 (PRZE ) JE AP AR, LG

x MBC,, X 5BV AE ST 3 x MBC 4 B 81 1Y
FOBLRSN R R 5 x MBC 5 35 H R348 14 17 384
BRI AE R 3. H RN 04 23 e L 451134 5 5 )
FHASTRAS I LB B R EOE R (R =0.99, P
<0.05 I R*=0.99, P<0.05). fifiiky 3 x MBC



1488 57 S S - S 40 %
#3 60 d RMHELEE T EREAKIEFRA Pearson X5
Table 3 Pearson correlation analysis of priming effect intension and soil basic index in 60 days
FR b BB RN DOC MBC SR MBN B-HIWE T JUT T

HB R 1
F RO 0.156 1
DOC 0.592 " -0.109 1
MBC -0.768 ** 0.123 -0.762* 1
BSA -0.807 0.292 -0.575 0.823* 1
MBN -0.822* -0.224 -0.244 0. 695 * 0.719 * 1
B-HTE T 0.780 ** -0.530 0. 260 -0.690* -0.817* -0.923** 1
JLT S 0.724 ™ -0.111 0.293 -0.621* 0.746 ™ -0.831* 0.931 1

F15 x MBC # A5 fe sy HLAHAT (55% 247 ) BB
Al A BRI, - H M8 0.5 x MBC, 1 x MBC B
B A ELAR I AR BRI (4 d) , X WIFE 3 x MBC
ELZ00 2 T UL WO RE BT R, o AT A R LR
TERRAELT; M 5 x MBC [] i 2A5 55 5 A= 4 ] )
B 2 LA K Fae 1 B B e B3 B[R], 3k R BH G fip 5 x
MBC fIALFR5E 4 H it 1 12 40 1 s o e
5 Glu-C b R 145 R —57 . 1E X g,
0 AT B DR 50 R TR I R R A
T HRMNEACEY. TEMABRYIH IHAES ]
YRR ﬁmmgﬁ%%%m%%mmﬂﬁwn
SfRk T BRI ™ . R A I

Co, firfco, lfrﬂcﬁrﬂsﬁifmlﬁ% Fﬁ;ﬁﬁfﬂc@@%
A, SRR LA R LA O | H
ﬁ’hﬁﬂ’sﬁﬁ}%’l‘& LL%&EE@%I@E?HE%E@%?’FUFH
Py m#a%rmgaﬁﬁ@mwﬁmﬁm
ﬁ[29 30]

3.2 K [ 70 iy Ao JE Ko 385 & R FA) 552 Vi)

P I A 2 B LR (SOM) 43 1 T 2
2, TR ROR MR R F I T
JEE A O AT AR LR 53K 6 S 4 ) 2 M 52 0 T SOM
SMT T SOM 4t 1 1 B 4 2% 2 BB T+
HEM 8 TR YA 38 K B B s £ 38 v (R R
FE7AY L AR, SRR RO TR S 6 3 B
LRI, | T A AT B AR K
7= Az ) UL & 348, X5 Blagodatskaya %'
P R R ROV e —2, B REE ek ARG
ST RO 0 R I, R AR o A
5 SOM AR G650 2 5 5o it A RS 40
PFERTICE D BT A, IS B (L8P 2L/ )
BATNE 155l (A 3 x MBC 7ZESE56 A3 H B
TR RO, R 5 x MBC HAbFEAE 5
SRS 10 S5 T R AR 7E AT N 3 x MBC &b
TR STUE M REE S B AR AR AT O, RIEAAL
W EEH FRUEW A KDY Wil 5 x MBC B
b3 R TSI 5 R AR 2 T e A

el

K L R R T BB 4 67 R
x MBC A 1% fiie 22 R A I de e 197 Fﬂﬁ%fﬂ“
SR TEBCR SN, 7T AEAE S350 35 80 .5 )
FAZS B BRSS9l T B e A
(R T SRS, (SNSRI, Sl SOC
FREEIRI . I, G 1 x MBC BT fig
W6 F T MR BRI, fE A R R
TEUATIE) | ) R A1 5 SONT e 4
e g %tmﬁ%ﬁ?KHﬁF%ﬁﬁﬁﬁ
kﬂf%ﬂi%%%ﬁ TR IBADER
&bﬁ%%%%?%ﬁkﬂ 5 DOC . # FAI,-
HER T 5 e (0 | LT B B
%ﬂRTﬁﬂ%ﬁkﬁzﬁﬁﬁﬁ%%%@%w%
X R U 1 A ﬁ@*”ﬁwmw%%
FRMCR RN, 52 57M D6 06 B K T R Pl T 9 B b 70
ﬁm%%%%ﬁ%ﬁMﬁ@ﬁ,#ﬁMﬁ%%%%
i T RO, SR ORI T ot T
RS x MBC J5 107 1 300 B 55 4 O PR 2 e T —
. B R RUL TR I 7 S 2 B AR B A
FER Y, HE SRR A A B Y e
RAOEW, BRI 5 BBUM RSN (1 54
YRR, T B A A 4 2T e R 1
BPRESE A e KRR T — 2, g PR AR SR A
HATHES) ;LT RS S L S e AR mT
JER 1 5 AR 2 A AR L T A S e g
mﬂm.Lmﬁ%Tﬁ%ﬁﬁiﬁ¢&kﬂfﬁE
Bk = 4t - T e S A LT s TR, 5 P
TR I M 135 A T S5 A 835 3 0 G 2 2 ) o
W FF A 5.

&it

(1) T3 HLAR B9 0 1L B 25 0 40 W5 -C 50AT 9
SERE 0, 32 IR B A A ) DO AT A 1T 4
IRBURERE. B AT A B I 25 1 T 4 p-C i)
SR A B 2 P B S E, e P b R ) R AR
.



3

HREREA . ANTRBR SRR B AR H A AL T R AIE

1489

(2) & M ISR IR 4 g A fre ik

T A HLAR Y

WAk, RO RFEEA IO 5 M HIE R 8500
W Bk 572y ) S 00 T 28 7 A

G Ve

(3) AN[FBg G

FAET, A ET A R
Bz L HERUEY) AR PR (MBC) BYSENE , TMT7E

JE W B A RS A (B- A T A LT ) Y

RN,

S 3k

(1]

(2]

[3]

[4]

2

[6]

[7]

[8]

[9]

[10]

[11]

R, FXOR, E4E, S5, ARG X LR I
A HUBR RS BE M I B BT C R [T,
24, 2018, 39(1) ; 83-90.

Feng J Y, Chu S S, Wang J, et al. Soil organic carbon density

70 TR 1 e
RN

and its relationship with soil physical properties of typical
plantations in South China [ J ]. Journal of South China
Agricultural University, 2018, 39(1) : 83-90.

Angst G, Mueller K E, Kogel-Knabner I,

controls the stability of lignin and lipids in clay-sized particulate

et al. Aggregation

and mineral associated organic matter [ J ].
2017, 132(3) : 307-324.

Pump J, Conrad R. Rice biomass production and LdrbOH t,y(,hng

Biogeochemistry,

n BC 0, pulse-labeled microcosms with different soﬂ'g under

Plant and soils2014, 3,84 (1-2):

submerged conditions [ J ].

213-229. . >
M, 7‘572)?", MBS, % %fj?11 Eﬂﬁﬁﬁ%
%E’J;ﬁ @&EE[J] HEFARAL BT, 2015, 28( 191 9,
- Ye C F, Y.our L H Lu C Y, et al. Global. ‘g:,l{n’la change and

.World foreég”y
| Researchi, 2015 '28( 1): T | .-J
TRFaHE , FhAT j? i%&ﬁmﬁﬁﬁ'% lﬁ?ﬁﬂﬁlfﬂ’]ﬂ

adaptive management of forest ecosystem [/ ]u

-‘;ﬁlﬁﬁé[ﬂ Wlﬂiﬁw%%& 2018, 26(2) : 222-230.

| Xu ,].H SI,I’I'I{ Y, Gao'L, et al. A review of the factors 1nﬂucnolpg"
501.1‘“ organic carbon stability [ J].

Agriculture, 2018, 26(2) ; 222-230.
Wang H, Boutton T W, Xu W H, et al. Quality of fresh organic

matter affects priming of soil organic matter and substrate

Chinese Journal of FEco-

utilization patterns of microbes[ J]. Scientific Reports, 2015, 5.
10102.
Blagodatsky S, Blagodatskaya E, Yuyukina T, Model of

linking microbial activity with

et al.
apparent and real priming effects
soil organic matter decomposition [ J ]. Soil Biology and
Biochemistry, 2010, 42(8) . 1275-1283.

Kuzyakov Y, Friedel J K, Stahr K. Review of mechanisms and
quantification of effects [ J ].
Biochemistry, 2000, 32(11-12) . 1485-1498.

R G S o T ) | B S B S N i T
A PR B 520 B R RN [ 1], Aol TR 24, 2016,
32(S2) . 118-127.

Qi R M, Zhao B Q, LiJ, et al. Effects of cattle manure addition

on soil organic carbon mineralization and priming effects under

priming Soil Biology and

Transactions of the Chinese
Society of Agricultural Engineering, 2016, 32(S2) . 118-127.
B, AR, W30k, % TR AT S HE
MR BN B FE R ()], AR IREE =], 2016, 25(2) !
339-345.

Ge X G, Zhou B Z, Xiao W F, et al. Priming effect of biochar
a review [ ] ].
Environmental Sciences, 2016, 25(2) ; 339-345.
W, T*ak, HmatE. B4R L/

long-term fertilization regimes [ J].

addition on soil carbon emission: Ecology and

EFTiv)

[13]

[14]

[15]

[16]

[20]

[21]

[22]

(23]

[24]

[25]

HAWARABBI[ )], K BRG], 2014, 28(4) : 218-221.
Miao S J, Qiao Y F, Zhang F T.
addition on organic carbon mineralization in various aggregates of
black soil[ J]. Journal of Soil and Water Conservation, 2014, 28
(4):218-221.

Blagodatskaya E, Kuzyakov Y. Mechanisms of real and apparent

Priming effect of wheat straw

priming effects and their dependence on soil microbial biomass

and community structure; critical review [ J ]. Biology and
Fertility of Soils, 2008, 45(2) : 115-131.
TRBE, SRE, PRME. HEARBROUTR I X 3 B I N T

TP R B S Y #
(5): 2006-2012.
Cheng P, Zhang H, Chen J. Effects of influent carbon loading on

rhizosphere

I [)]. AR TR, 2014, 8

microbial diversity in vertical subsurface-flow

constructed wetland [ J ]. Chinese Journal of Environmental
Engineering, 2014, 8(5) ; 2006-2012.
Guenet B, Neill C, Bardoux G, et al.
relationship between priming effect intensity and the amount of
Applied Soil Ecology, 2010, 46
(3): 436-442. . -~ o
Hiitsch B W, Augustin J, Merbach W. Plant rhlzodeﬁ.oéltmn—an
Joumdl of Plant
Nutrition and'. @011 Science, 2002, 165(4) : 397; 407

Ruser !R, { Mlc.cobiuél

immobiliéalif)n of BC*rhizodeposits in rhizosphere: andJ.rbeL:fr’ée

Is there a linear

organic matter input? [ J].

important source for carbon turnover in soils[ J).

Yevdokimov;+ 1, Buegger F, @ 94
soil undf-r oontmuou% 3¢ labelhng of oats[ J].
Blocherm%try, 2006 38(6) 4202-1211.

Blagodalskdya E v, B]agodatbkv S A, Anderspn T H

—a

Soil Big:_lpgy and

et Zﬂ.‘;
anlng effects, in' Chernozem induced by glu(’o%e and N&in

relatién td-d:l( robial gr@w;th strategies[ 1. Applied Soil Ecology,
s

2007, 37(1:2): 95-105 i
- F j:fgf&{tﬁﬂﬁ[M] R st AL
JiAL, 2000.

Loeppmann S, Blagodatskaya E, Pausch J, et al. Substrate

quality affects kinetics and catalytic efficiency of exo-enzymes in
and detritusphere [ J ].  Soil
Biochemistry, 2016, 92 111-118.

Tian Q X, Yang X L, Wang X G, et al. Microbial community

mediated response of organic carbon mineralization to labile

thizosphere Biology and

carbon and nitrogen addition in topsoil and subsoil [ J].
Biogeochemistry, 2016, 128(1-2) ; 125-139.

Chen R R, Senbayram M, Blagodatsky S, Soil C and N
availability determine the priming effect: microbial N mining and

Global

et al.

stoichiometric ~ decomposition theories [ J ].
Biology, 2014, 20(7) : 2356-2367.
Sinsabaugh R L, Manzoni S, Moorhead D L, et al.

efficiency of microbial communities ;

Change

Carbon use
stoichiometry, methodology
and modelling [ J ]. 2013, 16 (7): 930-
939.

Blagodatskaya E, Kuzyakov Y. Active microorganisms in soil;

Ecology Letters,

critical review of estimation criteria and approaches [ J]. Soil
Biology and Biochemistry, 2013, 67:192-211.

Petersen B M, Jensen L S, Hansen S, et al. CN-SIM: a model
for the turnover of soil organic matter. II. Short-term carbon and
nitrogen development[ J]. Soil Biology and Biochemistry, 2005,
37(2): 375-393.

Grace P R, Ladd J N, Robertson G P, SOCRATES—a

simple model for predicting long-term changes in soil organic

et al.

carbon in terrestrial ecosystems [ J ]. Soil
Biochemistry, 2006, 38(5): 1172-1176.

Dharmakeerthi R S, Hanley K, Whitman T,

Biology and

et al. Organic



1490

w5

2 40 %

[27]

[30]

[31]

carbon dynamics in soils with pyrogenic organic matter that
received plant residue additions over seven years [ J]. Soil
Biology and Biochemistry, 2015, 88 . 268-274.

Lu Y H, Watanabe A, Kimura M. Contribution of plant-derived
carbon to soil microbial biomass dynamics in a paddy rice
microcosm[ J ]. Biology and Fertility of Soils, 2002, 36 (2) :
136-142.

Gunina A, Kuzyakov Y.
microorganisms; review of origin, content, composition and fate
[J]. Soil Biology and Biochemistry, 2015, 90 87-100.

Baumann K, Marschner P, Smernik R J, et al.

Sugars in soil and sweets for

Residue

chemistry and  microbial ~ community  structure  during
decomposition of eucalypt, wheat and vetch residues [ J]. Soil
Biology and Biochemistry, 2009, 41(9) ; 1966-1975.

Brant J B, Sulzman E W, Myrold D D. Microbial community
utilization of added carbon substrates in response to long-term
carbon input manipulation[ J]. Soil Biology and Biochemistry,
2006, 38(8) : 2219-2232.

Kuzyakov Y. Review: factors affecting rhizosphere priming effects

[J]. Journal of Plant Nutrition and Soil Science, 2002, 165

[33]

(4):382-396.

Zhu 7 K, Ge T D, Luo Y, et al.
flexibility regulates rice straw mineralization and its priming effect
in paddy soil [ J]. Soil Biology and Biochemistry, 2018, 121;
67-76.

20, TRBP, SR, AF. RIS [R] e AL it Sl - e i
T S R R ISR R AR LU B[], A SR S R 2
iz, 2017, 23(1) ; 44-53.

Li M, Zhang E P, Zhang S H, et al. Comparison of soil enzyme

Microbial stoichiometric

activities and microbial C metabolism in installed vegetable fields
under long-term different fertilization [ J |. Journal of Plant
Nutrition and Fertilizer, 2017, 23(1) ; 44-53.

Ali R S, Kandeler E, Marhan S, et al. Controls on microbially
regulated soil organic carbon decomposition at the regional scale
[J]. Soil Biology and Biochemistry, 2018, 118 59-68.

FAE, EHBR, UM, 5 RIERAEY T B AT
B S %E ()] iR, 2018, 45(1) : 71-80.
Wang I, Wang S C, Cao M M, et al. A novel B-glucosidase
Microbiology China, 2018, 45._(ml.) 2 71-
80. i !

from soil microbes|[ J].




HUANJING KEXUE Vol.40  No.3

Environmental Science (monthly) Mar. 15, 2019

CONTENTS

Contribution Assessment of Meteorology Conditions and Emission Change for Air Quality Improvement in Beijing During 2014-2017 »++++-+- YIN Xiao-mei, LI Zi-ming, XIONG Ya-jun, et al. (1011)
Using Multiple Linear Regression Method to Evaluate the Impact of Meteorological Conditions and Control Measures on Air Quality in Beijing During APEC 2014 ««exeeresrerreseenenennenen

LI Ying-ruo, WANG Jun-xia, HAN Ting-ting, et al. (1024)
Source Apportionment of PM, 5 in Suburban Area of Beijing-Tianjin-Hebei Region in Autumn and Winter -+ WANG Tong, HUA Yang, XU Qing-cheng, et al. (1035)
Fine Particulate Matter Source Profile of Typical Industries in Sichuan Provinge «+:esseseeseseserersssienennnineine FENG Xiao-giong, CHEN Jun-hui, XIONG Wen-peng, et al. (1043)
Source Apportionment and Pollution Characteristics of PM, 5 During the Two Heavy Pollution Episodes in the Winter of 2016 in a Typical Logistics City ++++esseeseerssseseremensinsneninsnen

-+ ZHAOQ Xue-yan, YANG Wen, WANG Jing, et al. (1052)
-+ ZHANG Xian, TIAN Sha-sha, LIU Ying-ying, et al.
Interannual Variation of Metal Elements and Water-Soluble lIons in PM, 5 During Wintertime in Xinxiang and Their Source Apportionment ** :
YAN Guang-xuan, LEI Hao-jie, ZHANG Jing-wen, et al. ( 1071)
Pollution Characteristics and Source Apportionment of Ambient PM, 5 During Four Seasons in Yantai City LIU Tong, WANG Xiao-jun, CHEN Qian, et al. (1082)
Day-night Characteristics of Humic-like Substances in PM, 5 During Winter in Changzhou «+++++e-esereresressrssinensnnnssncces GU Yuan, LI Qing, HUANG Wen-gian, et al. (1091)
Pollution Characteristics and Occupational Exposure Risk of Heavy Metals in Indoor and Outdoor Ambient Particles at a Scaled Electronic Waste Dismantling Plant, Northwest China ~++++++++

CAO Hong-mei, ZHAO Liu-yuan, MU Xi, et al. (1101
QIU Yun, LI Ling-jun, JIANG Lei, et al. (1111
HUANG Xiao-gang, ZHAO Jing-bo, CAO Jun-ji, et al. (1120

Pollution Characteristics and Source Apportionment of PM, 5 in Heating and Non-heating Periods in Shenyang

Analysis of a Pollution Process in the Beijing-Tianjin-Hebei Region Based on Satellite and Surface Observations
Spatial-temporal Variation of Ozone Concentration and Its Driving Factors in China
Ozone Spatial-temporal Distribution and Trend over China Since 2013 ; Insight from Satellite and Surface Observation

Establishment of VOCs Emissions Factor and Emissions Inventory from Using of Architectural Coatings in China «+e+ssseeeessrsesseenenesnennenees GAO Mei-ping, SHAO Xia, NIE Lei, et al. (1152
Heterogeneous Oxidation of Secondary Organic Tracers of Isoprene and Toluene by Ozone -+ e + HUANG Ya-juan, CAO Gang, ZHU Rong-shu, et al. (1163
Inventory and Spatiotemporal Distribution of Ammonia Emission from Agriculture and Animal Hushandry in Lanzhou City +-«+«esesereesessennensenens LI Shi-xue, GUO Wen-kai, HE Xin, et al. (1172
Analysis of Stable Hydrogen and Oxygen Isotope Characteristics and Vapor Sources of Event-based Precipitation in Chengdu -+ HU Yue, LIU Guo-dong, MENG Yu-chuan, et al. (1179
Diffusive CO, Flux Across the Water-air Interface of Reclaimed Shrimp Ponds in the Minjiang River Estuary Based on the TBL Model = +xeeereeresreresesimmsennsiiisicniiiicinne
......................................................................................................................................................... ZHANG Yi-fei, YANG Ping, ZHAO Guang-hui, ef al. (1188)

ations of Chromophoric Dissolved Organic Matter(CDOM) in the Bohai Sea and the North Yellow Sea «+e+ereererereseneresnmnsninisiniiniiniiinisiens

LIU Zhao-bing, LIANG Wen-jian, QIN Li-ping, et al. (1198

)

)

)

3 )

Characteristics of Ozone Pollution Distribution and Source Apportionment in Zhoushan -+ WANG Qiao-li, DONG Min-li, LI Su-jing, et al. (1143)
)

)

)

)

Distribution and Seasonal

)
Sources, Characteristics and Transformation Dynamics of Fluorescent Dissolved Organic Matter in the Silin Reservoir —«+seeeeeeeseeresessisnenennenes LAO Xin-yu, YUAN Jie, LIU Yu, et al. (1209)
LIU Qi-ming, LIANG Hai-tao, XI Gui-li, et al. (1217)

WANG Qi-gang, XIAO Qiong, ZHAO Hai-juan, et al. (1222)

Hydrochemical Characteristics and Possible Controls of Groundwater in the Xialatuo Basin Section of the Xianshui River -+ HE Jin, ZHANG You-kuan, ZHAO Yu-qing, et al. (1236)
)

)

)

)

Microplastic Pollution of the Beaches in Xiamen Bay, China «+:tsesseseeressernesmenenmimninenines e

Biogeochemical Characteristics in Shengli Site of Lijiang River Under the High Resolution Monitoring

Pollution Characteristics of OPEs in the Surface Water and Sediment of the Jinjiang River in Chengdu City «+e+seseerserseseemenenssneniinennen WU Di, YIN Hong-ling, LI Shi-ping, et al. (1245
Community Structure and Predictive Functional Analysis of Surface Water Bacterioplankton in the Danjiangkou Reservol ZHANG Fei, TIAN Wei, SUN Feng, et al. (1252
Influence of Cyanobacterial Blooms on Denitrification Rate in Shallow Lake Taihu, China - ++ LIU Zhi-ying, XU Hai, ZHAN Xu, et al. (1261
Assessment of Ecosystem Health of an Urhan River Based on the Microbe Index of Biotic Integrity (M-IBI) SU Yao, XU Yu-xin, AN Wen-hao, et al.
Influences of Biochar Application on Root Aerenchyma and Radial Oxygen Loss of Acorus calamus in Relation to Subsurface Flow in a Constructed Wetland -+ -
-+ HUANG Lei, LIANG Yin-kun, LIANG Yan, et al. (1280)
HE Hu-bin, CHEN Cheng, LIN Yu-qing, et al. (1287)
Preparation of BiOCl-(NH,) ;PW,,0,, Photocatalyst and a Mechanism for Photocatalytic Degradation of Orgdm( Pollutants +++++++++* ZHANG Wen-hai, JI Qing-hua, LAN Hua-chun, et al. ( )
High Efficiency Removal of 1,2-Dichloroethane from Groundwater by Microscale Zero-valent Iron Combined with Biological Carbon Source +*+ WU Nai-jin, SONG Yun, WEI Wen-xia, et al. (1302)
)
)
)

Pollution Load Characteristics of Runoff from Urban Roofs of Different Materials

Removal of Lead lons from Water by Struvite Natural Zeolite Composite —«+++++x+ssssesessessssesssnensssnsnenisineniens DEND Man—jun, WANG Xue-jiang, CHENG Xue-jun, et al. (1310
Characteristics of Phosphorus Adsorption in Aqueous Solution By Ca/Mg-Loaded Biogas Residue Biochar YI Man, LI Ting-ting, LI Hai-hong, et al. (1318
Preparation of Two Kinds of Biochar and the Factors Influencing Tetracycline Removal from Aqueous Solution «+:«+sessesesseressesneneeenennes CHENG Yang, SHEN Qi-bin, LIU Zi-dan, et al. (1328
Effect of Zirconium-Modified Zeolite Addition on Migration and Transformation of Phosphorus in River Sediments Under Static and Hydrodynamic Disturhance Conditions ~ +«+«+ssssessesseseesess

* YU Yang, LIN Jian-wei, ZHAN Yan-hui, et al. (1337
ANG Da-peng, ZHANG Xian, YAN Chang-zhou ( 1347

)
Removal Efficiencies and Mechanism Research on Four Sulfonamides and Their Acetyl Metabolites in a Wastewater Treatment Plant )
Assessing Performance of Pollutant Removal from Municipal Wastewater by Physical and Chemical Methods Based on Membranes +«««+s++sesseseeseeses XU Ting, LI Yong, ZHU Yi-jia, et al. (1353)
Effect of Influent Ammonia Concentration on a Biological Phosphorus Removal Granules System LI Dong, CAO Mei-zhong, GUO Yue-zhou, et al. (1360)
Start-up and Performance Recovery of Granular Sludge for Phosphorus Removal and Nitrification «+:«+«eseeseereeemernenssemenenneninineneninenns LI Hai-ling, LI Dong, ZHANG Jie, et al. (1367)
Realization of Short-cut Nitrification in a CAST Process at High Temperature and Its Phosphorus Removal Performance — «+v+veeeeeseeveeee MA Juan, YANG Rui-chun, YU Xiao-jun, et al. ( )
Nitrogen and Phosphorus Removal from Low C/N Municipal Wastewater Treated by a SPNDPR System with Different Aeration and Aerobic Times ««+xe+seseereereresenensenemenensnininennnnes
YUAN Meng-fei, YU De-shuang, GONG Xiu-zhen, et al. (1382)
ABR Decarbonization-Nitrosation Coupled with ANAMMOX to Treat Municipal Wastewater LI Tian, CAO Jia-wei, XIE Feng-lian, et al. (1390)
Start-up Performance and Sludge Characteristics of Single-stage Autotrophic Nitrogen Removal System with Granular Sludge at Low Ammonia Nitrogen Concentration at Room Temperature
............................................................................................................................................................ XIE Lu-lin, WANG Jian-fang, QIAN Fei-yue, et al. (1396)
ANAMMOX Reactor with Two Kinds of Inoculated Sludge: Start-up and Kinetics Characteristics REN Jun-yi, CHEN Lin-yi, LI Hui-chun, et al. (1405)
Operation Characteristics of the Biofilm CANON Reactor During the Temperature Reduction Process - FU Kun-ming, LIAO Min-hui, ZHOU Hou-lian, et al.
Nitrogen Removal Characteristics and Analysis of Microbial Community Structure in an [EM-UF Simultaneous Separation and Denitrification System - BRI
""""""""""""""""""""""""""""""""""""""""""""""" +++ LIU Zi-qi, ZHANG Yan, MA Xlang—shan, et al. ( 1419)
** YU Xue, SUN Hong-wei, LI Wei-wei, et al. (1426)
* NIU Yu-tong, LIU Ji-hao, MA Shuang, et al. (1431)
)
)
)

Effect of Temperature on the Activity Kinetics of Nitrobacter
Enhancement for Anaerobic Digestion of Waste Activated Sludge Based on Microwave Pretreatment Combined with Zero Valent Iron

Effects of Environmental Factors on Tetracyclines and Macrolides Resistance Genes in Caitle Manure Composting Systems — +«+«+sessessersenessesseneens PENG Jing, WANG Ke, GU Yue, et al. (1439
Effect of Environmental Factors on Variation Characteristics of Soil Microbial Respiration and Tis Temperature Sensitivity =~ «+vesseosereeressesressenseenennenneens ZHANG Yan-jun, GUO Sheng-li ( 1446
Response of Soil Respiration and lts Components to Simulated Acid Rain in a Typical Forest Stand in the Three Gorges Reservoir Area «+++++ LI Yi-fan, WANG Yu-jie, WANG Bin, et al. (1457
Effects of Fertilization on the Nitrogen Residual Amounts and Leaching from Citrus Orchard Soil in the Three Gorges Reservoir Area «r«+esseseereessesesiemenenmiineneniinininsin e

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Tian, HUANG Zhi-lin, ZENG Li-xiong, et al. (1468 )
Microbial Carbon Source Metabolic Profile in Rice Rhizosphere and Non-rhizosphere Soils with Different Long-term Fertilization Management =«+-«+esseseesserseesemenenseninenenninininennne
NING Zhao, CHENG Ai-wu, TANG Hai-ming, et al. (1475)
TONG Yao-yao, WANG Ji-fei, ZHU Zhen-ke, et al. (1483)

++ XU Guang-ping, LI Yan-giong, SHEN Yu-yi, et al. (1491)
Distribution of Organic Carbon in Soil Aggregates from Four Kinds of Forest Vegetation on Jinyun Mountain WANG Fu-hua, LU Sheng, HUANG Rong, et al. (1504)
Review of Research on the Impacts of Atmospheric Pollution on the Health of Residents —«+«++ressererrsrsersensnmnsisnneinnsnsss e QIN Yao-chen, XIE Zhi-xiang, LI Yang ( 1512)



	封面
	1
	未标题提取页面 


