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TR, B R e, R, LT, SR

(PRI R R =R R S TR 2R KD 410004)

FEE . O TR AT OB AR 1 SR B AE ML AR AR, SRR B LU R AR el LR bR - 3650 THT (O ~ 100 em) , 4% % 10 cm —
JERAE RN PR IR AR A ML e S b e R, g5, O HELEA . BtEaNLA . T
VPR ML B T I ) T R B 0 2 T Rk 3, 2R R B R, SR L AR B A R S A LA R
ws @ HHEAEHALG 2T 97.39% +1.17%  RPEA HLALS 2 A T34 64. 38% +10. 68% , FR il HLAAS 41503
T 5 T AR B N T A ) AT IR A LA S S 9. 92 ~ 23,45 mg-kg ™' IR B B IR A (1. 62 ~12.02 mg-kg ") (57T
WA PLAELEHN 27.36% +9.95% ; @ MRFEAHLA ., TEHAILAS HEEA, "IFESA . THLAS AR 8 & AR
KAR(P<0.05), 5 HIEAE  AHBMSHEAREENHEIER (P<0.01). WA AR LIEREIAEE L ELA
B SR A, B2 U e B R - SRR PR ST A S0 45 2 40 B SR TR B B N 2 T R R A LA A 55 AR B A E N
KR EY), T8 DR R R 205 i AR AR S R AR T .

KBI  MAE AVUA; REBMEAILA; TR PLA,; AR

FESEE, X144 CEARIAFE. A XEHS . 0250-3301(2015)10-3809-07 DOI; 10. 13227/j. hjkx. 2015. 10. 033

Vertical Distribution Characteristics of Typical Forest Soil Organic Nitrogen in

Dawei Mountain
DING Xian-qing, MA Hui-jing, ZHU Xiao-long, CHEN Shan, HOU Hong-bo, PENG Pei-qin "
(College of Environmental Science and Engineering, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: To clarify altitudinal gradient of subtropical forest soil total nitrogen and organic nitrogen, soil samples were collected per 10
cm on soil profile (0-100 ¢m) in Dawei Mountain, researched the variation of soil organic nitrogen and correlation with soil physical
and chemical properties. The results showed that; (D Total nitrogen, acid hydrolysable organic nitrogen and soluble organic nitrogen
decreased with the increase of depth, content of each component in mountain granite yellow-brown soils was much higher affected by
altitude ; @ The average percentage of soil organic nitrogen to total nitrogen was 97.39% +1. 17% , and soil acid hydrolysable organic
nitrogen was 64. 38% = 10.68% , each component decreased with the increase of soil depth; @ Soil soluble organic nitrogen content
was 9.92-23.45 mg-kg™', free amino acids (1.62-12.02 mg-kg™') accounted for about 27.36% +9.95% of soluble organic
nitrogen; @ Soil acid hydrolysable organic nitrogen and soluble organic nitrogen were significantly positively correlated with total
nitrogen , total soluble nitrogen and inorganic nitrogen( P <0.05) , were highly significantly correlated with soil bulk density, organic
carbon, and total phosphorus (P <0.01). Organic nitrogen was the main body of soil nitrogen in typical subtropical forest, each
component showed a downward trend increase with soil depth affected by altitude and soil physical and chemical properties. There was
a close conversion relationship between soil organic nitrogen and other nitrogen forms, the characteristics of soil organic nitrogen will
have profound impact on nitrogen cycling of forest ecological system.

Key words : forest soil; organic nitrogen; acid hydrolysable nitrogen; soluble organic nitrogen; vertical distribution
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DL ARAR ) 3 EL A RIS A 4G, A ST 1k
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1 #MBEFZE

1.1 BF5E X B

R L R R R AR ]t Ak 3R AR B L -2 1
FEAE b I L L S ik, A 30 e 4 0 BE AT A AR
B, ALAIAGAS 053 hm®. AR I B 2 KT
B AESEERR 11 ~16°C,1 AFEHRE -4 ~

~2000 mm. B BES AR ML AL KSR A
I, 49 H R RE, BT RS, e e L.
e Ay BHUTRD (I R TR o ] MR b | R A A B
ZREMEIR  BUAF I 2B R R LR R AE AR AR,
TP AR 22K, R TR AR AL B 2, 4K 500 m
PLR H S RE K, 500 ~ 1000 m & 474 - i
TRASHR, 1000 ~ 1400 m>h 7% MR HHK, 1400 mA |
R

1.2 R IERE SR SR A

2013 4F 10 H, TR Hl L A 2R PR 4 DX UL FD
FRMAEGEE T + AR AT 42, IR AR
150 R R - R A R R AR MR AR . SR
R ZIR IR 5 & B RAE, 45 10 em RAE
AR 1 ~2 ke, 3 DERJIRES. ) TS L2
S DWS001: A-B-C (0 ~40 ~ 100 em); &
DWS002: A-B1-B2 (0 ~ 50 ~ 100 em); & i
DWS003: A-B1-B2 (0 ~35 ~100 cm). FEHBIEANE

Hh A

N

2.5C,7 HEIIREE 20 ~28°C  AEE e E1 200 BEILFE 1.
F1 EUEEhEER
Table 1  Basic situation of the survey sample plots
EIETRSS TR /m 4k A 2 TP HhHA
DWS001 1402 LI HLAE b B AR AN 28°25' 15.9” N, 114°06'52.5" E
DWS002 1002 Ll b AR e o I i bk 28°25' 58.9” N, 114°05'06.2" E
DWS003 800 LMl AE B B AL RN T A 28°25' 03.6" N, 114°03'47. 1" E

TIERER AR E A2 HARNT 1 ~2 J)E,
SBRAR B AR AR L 20 H i, 70U 43424 5 BURe
*®2

Table 2 Physical and chemical

WHES 100 F U, 23 30 A B O AR .
AU 2.

TENEHERRELERY

properties in each soil genetic horizon

. ; Fhki W KE BEILHE
BAllravi-a=! = )
R BEX FhRA pH (<2um)/% (>50 pm)/% /grem /%
ey
DWS001 A w %i 4.66 14.33 56. 65 1.05 52.52
B it 4.70 12.02 62. 34 1.32 48. 68
-
DWS002 A Zh %i 4.75 31.49 32.56 1.18 48. 62
Bl et 4.80 33.05 32.32 1.40 42.35
-
DWS003 A Zh 5%% 4.50 34.39 32.69 1. 11 41.75
Bl B+ 4.62 25.31 54.88 1.52 38.63

1) A8 BB A A o0 TR 2 J 2% U A ) 41

W J7 7

IR A HLA L 6 mol- L' HCL {242 24 h

PR AR, SR H] Bremmner 25" 0 75 R A 1k S S
s IR U AR UL G E AT % (8] Wik

225301 ( Easychem plus , 7 K] SYSTEA ) U % , 0]

FEW AN 660 nm; A HLEK R H] 55 IR P 25 it V-

HMIMARENE ; A H | BE LB R BRI

1.3

7N

T B S

C

7

W7 ; pH B HEREE T (pHS-3C, B F#E) W&,
FKE1:2.5; HHENUMRAL SR T EL BT e £
e RAR UKL BT 7 b (BEAL <2 wm; YKL 2 ~ 50
pwm; BPRL >S50 wm) , A b Y - 45 .

ATV PE A ML, 3 I A AT R A
(TSN) K ICHLA (TIN) [ &5 B 2200k 3148
gk, 1K 1:5, 20C KIBHET% 0.5 h;y AT
PERAS H I E iR E; NH -NR K
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P - 0 deb 2, ) B 2 o3 B A0 (%
660 nm) ; NO; -NHINO, -Nf¥ i % FH AL LA )5,
Griess 1257 i {6,75: ] WAL 2 23 B ASCI 52 (% K 540
nm) ; SLTEE A LR B (TFAA) R B =i e (@
B AN (UV-2450, H A B3 2 (%
£ 570 nm).
1.4 Hdlikba

K JH SPSS 17. 0 #i1 Excel 2003 %40 #1740 11
53HT.

2 HRE5HM

2.1 TSRS IHARE

T RS R I SR R AR DG R
TIE, MR pR A v 1 A R B Ry . AN R AR ) T 1
84 F /MR YR . DWS001, (1. 10 £0. 39)
g-kg™'; DWS002,(1.05 +0.50) g-kg™'; DWS003,
(0.84 £0.44) g-kg™'. + I E MM H 50 FFE
DL L. NH AT DA | B A ) TR B 3 N, 14
R BB WEL.

AN RV A F T R TO LA S e 3 E RN )
9, 4 3 NH, -N & & DWS001, (9.53 + 1.77)
mg-kg™'; DWS002, (7.27 + 1.27)
DWS003,(11.98 +4.00) mg-kg™'. +HENO,; -NFI
NO, -N iy & &#. DWS00l1, (17.86 =+ 7.99)
mg-kg™'; DWS002, (10.08 + 1.14) mg-kg™';
DWS003, (13.53 £3.35) mg-kg™'. TIELHLEM
T E M ATRME LR 2. BEE S IR R B3, -4 00
LA S & AR B B BRI i 3. TR Y
i@ Ak DWS001 1 it LL S sz KA F BRI 2 AR N

T A A B mg ke !

5 10 15 20 25

mg-kg™';

20 b
30 b
40 b

S50 F

4T ¢ HE fem

60

70 +

—&— DWS001
—¥— DWs002
—A— DWS003

80

90

100

E A5 kg ke
0 0.75 1.50 2.25

£
T

F4) T 5% E fem
T

=
T

—&— DWS001
—K— DWS002
—A—— DWS003

=
T

90

100

1 TEERSENEES T

Fig. 1 Vertical distribution of soil total nitrogen content

TAK DWS003 i) -4 v JCAIL A & S AR 3.
PLEBRZS R B, LA ML A A 5>
Ll 22 B0 Bt o - A8 ) R B I T Rk . I
SERE P & He 43 )R . DWS001,97. 44% +0.52% 4
DWS002,98.09% = 0.62% ; DWS003, 96.23% =
1.86%. LI FRAR L3, AN A S &AL
93.22% ~99.33% ,"F1797.39% +1.17%.
2.2 MRIEMEA VA SRRIEIEAR VAL
S fifp P A LU ) T A A FRL KR
[l DWS001 3)2 T3 vl iA1 137. 09 mg-kg ™', IK
2B AR N 471.29 mg-kg™'. ) O EH K.
DWS001: (699.84 +222.58) mg-kg™'; DWS002:
A A A A i/ me ke !

5 10 15 20 25 30 35

30

3l P JE fem

60

70 +

80

90

100

2 TEXNESENEESH

Fig. 2 Vertical distribution of soil inorganic nitrogen content
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B 306

(620.57 £194.36) mg-kg™'; DWS003: (492.40 =
174.85) mg-kg ™", & 0 M Bl 1A A v 5 T 39 om0 149 4R
fIE. it o ) VR P G o, - S A A AL R T
IR 3) . SRR ff A AILA S Il TR BE Y 7 AH DG OC
FRIBFNIW P EKF: DWS001: y =1.11e "™ r =
0.95; DWS002: y =0.92e **,r =0.90; DWS003
I : v =0.87e """ r=0.98.

TR AL A ke
0.25 0.50 0.75 1.00 1.25
0 T T T

20 |

30

40

50

T i HE/em

60 |

70 +

—&— DWS001
/ —K— DWS002
o0 L —— DWS003

80 |

E3 ITERBAENESIENEESHR

Fig. 3 Vertical distribution of soil acid hydrolysable nitrogen content

T ERRAEEA VLA S A E e, BRI B
R REE B A . BT IR 0 ~
60 cm, FoF-BI{E K/MKIK . DWS001,63.69% +
2.88% ; DWS002, 58.54% =+ 7.52% ; DWS003,
54.56% +6.26% ; &R EETE 60 ~ 100 em, #KIK
7. DWS003,83.26% +9.01% ; DWS002,67. 78%
+2.61% ; DWS001,64.88% +9.09% . SLHIFRIK A
e mfn A MLA 2R 46.62% ~95.86% ,FF
64.38% =10.68% .

2.3 mRMHAVLEL S NEE S

IR A PR SR 3. P
Rt AILAA ST RFASATERM, A
315.46 ~438.52 mg-kg™'. H I M. DWS00I >
DWS002 > DWS003; M fiff & LW A P & &k
(66.30 £29.04) mg-kg ™" K DWS003 ] i
RS R R TR i s B AL 22 F RV,
SERIR (72,21 £25.50) mg-kg 'y FRABARINSR S
H# DWS001 > DWS002 > DWS003 , < B i Fifi v 4K 755
JE RN S 2 R B, 2311 (0 ~ 100 em) -3
17 (74.35 £47.86) mg-kg ™.

T it AT L SR AL B ) T R R 1 5 A b R T
Kl 4. NHRRTHT, Bl ) R BE A 0, PR A 2 S A
PR i S SE TR A TR R R NS R R TR,

®3 TEBEMEENERAS" /mg-kg!

Table 3 Content of each component of acid hydrolysable organic nitrogen/mg-kg~

1

I ISR R A
5 fh Bt AL i P I
DWS001 711.22 ~265.89  438.52 £137.36 aA 99. 12 ~29.26 68.56 £24. 04 bB 137.92 ~43.92 83. 65 £29. 60 aB
DWS002 866.92 ~294.65 420.26 +168.23 aA 119.84 ~28. 16 58.34 £26.56 bB 111.13 ~31.41 65.05 £22.17 aB
DWS003 474.27 ~163.35 315.46 £119.85 aA  102.60 ~51.93 89.74 +15.59 aB 92.95 ~18.93 50.21 £26.94 aB

1) =" Frbaififn s, KEFRAFRFRFEITNER B E (P <0.01,n=10) /NG FRARRFR RGN 25 0 (P <0.01,n=10)

T P fifp 8 M R AR AN I

AL WA LR 53 BT o5 LA RS | PR 2
BN 64.39% +5.16% ,FRIFAILTAA 10. 7T1% +
2.28% ,MRFFE IR 13.39% +7.37% . TiFRIHA
HERT G A A 2, PG RIA .
DWS001 (14.78% =+4.56% ) > DWS002 (12.67%
+3.13% ) > DWS003(6.65% +3.25% ).
2.4 AIAEMEAMLAEREE S0

TIEAE A MUE B BB, R FIAE 9. 92
~ 23.45 mg-kg*1 , F B = | A, DWS001 .
(21.73 +4.35) mg-kg™'; DWS002: (9.92 +3.07)
mg-kg~'; DWS003: (23.45 £5.24) mg-kg™'. +1E
AT AL S 2 bl S R Y 2 LR AR AR AR 4N
5 . Al LLE Y, Al v HLA R A R B

HF I ) T R R T R AU 1) A I R v ) R bR
DWS001 #JT VA F 32 N A TR A2 RN T AR
DWS003 |1 -4, nf A LA & A X3
AL AL IR T 0 U 5 A S R 2 T
A By AL ) L WO ) 2R3 40, DR T A
WEEN. K45 T P REEARLRERA S
MO T E A HLAR R HL B T L, B A
ISR G HAZMERE A, 1.62 ~12.02 mg-kg ™',
di A PE A LA EE B4R 27, 36% +9.95% .
2.5 HHLESS H LR bR AR SR b
5 I T A YIAA S HIEERL R bR iE
IR OC R MFETTIL, R HLA . T tEf
MLAES SR, TEESRA . BHEIHAZ R
RFRERIEMH I CR (P <0.05,n =60) , TR
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1 300.00
_ O B HIE
_ 1100.00 O A% IEAR
P B AR AR
&0 O AR
£ 900.00 |
&
R 700.00 ]
%
& 50000 |
=
= |
300.00 | : ffﬁ % : :% %
010203 010203 010203 010203 010203 010203 010203 010203 010203 010203
0-10  10~20  20-30  30-40  40-50  50-60  60-70  70-80  80-90  90-100
i T 15 B fem
01, 02, 03 435272 DWS001 , DWS002 . DWS003
4 THEBREUEFIRASSENEENT
Fig. 4 Content of each component of acid hydrolysable organic nitrogen varies with layers
x4 BUEIEIHEEEERISE"
Table 4  Content of soil extracts of free amino acids nitrogen in each profile
FE G5 AL/ /mg - kg ™! J{E/mg-kg ~! SERT G %
DWS001 3.42 ~8.74 5.16+1.85 a 23.40 +4.54 a
DWS002 1.62 ~4.41 2.88+1.00 b 32.27 £14.96 a
DWS003 4.37 ~12.02 6.29 £2.28 a 26.91 +6.84 a
1)« " RoRbrifln 25, FREAR RN FSI A 25 WE (P <0.01,n=10)
x5 TEENEASSIEELEREANEXRYEY
Table 5 Correlation coefficient (r) between soil organic nitrogen and physical-chemical indicators
1% i HLAL R ASE MMEREE BMERERE BMRASA  TEHEIAE R EEREA
pH -0.062 -0.030 —0.495"* -0.078 0. 134 -0.761** -0.719**
foxiiy -0.845" " -0.782% " -0.226 -0.831** ~0.645%* —0.488" " -0.547* "
EEILRE 0.681** 0.629 " * -0.086 0. 650 0.680* * 0.132 -0.019
FhL -0.190 -0. 106 0.071 -0.254 -0.388 -0.242 -0.035
bip A 0.435* 0.445* -0.209 0.435* 0.368 * -0.152 -0.053
g -0.055 -0.118 0.041 -0.010 0.113 0.236 0. 048
A Pk 0.917** 0.940* * 0.318 0.684" " 0.515** 0.407 * 0.488 " *
B —-0.699 * * -0.706 * * 0. 053 -0.610"* -0.532"* -0.067 -0.176
£ 0.957** 0.968 * * 0.24 0.760* * 0. 604~ 0.320 0.392 =*
AE AR 0.411°* 0. 308 0.357 0.485* " 0.363 " 0.930* * 0.861**
AR 0.294 0.232 0.463* * 0.364* 0. 099 0.797 * * 0.863 " "
A AE A A 0.484** 0.373* 0. 050 0.573* " 0.592** 0.538** 0.593**

1) * R R RECE BN FE KT (0.05) , * = RRAHERBER B R KF-(0.01)

AOLA ., TEEAHLAS LEEER BEALBE,
A BB AN A A I W I IEAH DGR (P <0.01,
n=60).
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Fig. 5 Vertical distribution of soil soluble organic nitrogen content

Tfr 57. 7% . SR UL, PTV M RU 0 PR 5 EE B .
WP JRTE Y A WA RIS . TEA LY
BT ot B b RO R A LR S s AR A
FHMA  BAERAE . HIEAIAL T TRK,
AHE T Kt AR 335 43 1 B AL TR Ak IR
AEBRGIIRE. A XRBGEN Y #E— D s X AR
RGN IR TG AL S RO AT VP TR T A 45 A2
BRGY) TG A EOCR.

RUFFE AT AN S R G b, 3R
HLE S 4 AR 93.22% ~99.33% ,F-14 97.39% =+
1.17% . TIERRAEMEAPLAE R LA F 2
RIEPY. WRE SRR, R A LA A
46.62% ~95.86% ,V-14 64.38% =+ 10.68% , %21
A5 AL 8 ) TR B A B I R AR B R R, S
SR FTAER—F . HBRIA VAL B K
FROEA BT 225 38 0 i ST o R f A ML ALY
AR, MRMASAL(391.41 +148.79)
mg-kg™', 64.39% + 5.16% | > R fi# & B A
[(72.21 £25.50) mg-kg™',13.39% +7.37% ] >
PR A B R AL [ (66.30 £29.04) mg-kg ™', 10.71%
+2.28% ] ~ MR M AR A [(74.35 £ 47.86)
mg-kg ' 11.32% 5. 11% ]. 3 H, & R A AL
R4 LZRE T 5 LB X R, 5 CHT
FERI AT

A RBRMAES RG] A WUA S AR E S
BB AL B 9%, 24 vh TRy MIE R =

mg-kg ™', 5 Chen %570 22 [l ffF 55— iR
APLETE b 1y 5 i BRI AR, (B A 5K
(A 5T Bl SR R AT A TR 7 IR R R
WAL R i i 2 B A R R
SIEAYLETET S it 3 18 i By Hs P A, i858
Mo 5 A | AR B 2 B B - SR BT A i — 2D R e
R AT WL 53 () AR AE LA KT IH 20 431
B S AR S BRI 1R R ARk 5 2 B
B R AT O, 45 410 19 20 A LA R I A 5%
Ffig.

SRy i w2 1 =0 R e e S o = v [T )
FHOCHE: , e BH 33840 P M ot K ) ot 21 R A5 MLARL AL
Paniip AT S IR B T o~ W S v e O
VERELH T S AR OCHE  WIHR T CL N, PAER
A Y B FEA A BT R |, 1 L =2 8] 1) %% D) AR
Kotk [RIA, 5 oAU AUE A9 5 35 AH e, B R g
MU HLR Z RIS 2R AL G R T A AL
A5 1458 pH (R 2 A DG, 329 pH B
M T T L HOK P A HLE A & . X Ry 2
7 BRYEY) o i T MR TR 5 | S - R B 3o = b 2 AN
Wrise I8 e R A BT A A, SRR MRS R G 1
BeEFRERR, B NS KIKE BRI, R
G Z R I G T N RS Y) 1IE 5 1 AR A
W TR PR IR R M, O R Z 52
BMAESRGERZIE A TR, H A i B S R G ARG
IR v 0 e A > ) A A

4 Hig

BRI P AR P A LU R AR &
FIEA, A LT 97.39% + 1. 17% |, B fi 1tk
FHHLAR S LAY 64.38% +10. 68% . Fifi -3 1
TREER 3, B3, MEMHAPLA . TistA
PLAR R PR, iR R A bl
A TEEAIAS ER . IR EAE LA S
K, 29 9. 92 ~23.45 mg-kg ', WS A LR A
AR LA L) 27.36% +9.95% . +IEAHLA
H5pH, &FHE ., 2%, ATEESA . THLA . UAAH
PLi , B HA B AR,

[ 1] Hobbie S E, Nadelhoffer K J, Hogberg P. A synthesis: the role

of nutrients as constraints on carbon balances in boreal and arctic

regions[ J]. Plant and Soil, 2002, 242(1) : 163-170.



10 44 TROPRAR + R 1Ly Y AP A BT 0 A R 3815
[ 2] Sjogersten S, Wookey P A. The role of soil organic matter quality 2004, 31(3): 27-28.
and physical environment for nitrogen mineralization at the forest- (18]  FSfAkik. Tt A WU M MR -3 nlis A LA T R ek
tundra ecotone in fennoscandia [ J ]. Arctic, Antarctic, and W[ D]. g, sl ke, 2008.
Alpine Research, 2005, 37(1): 118-126. (197 XU, AR, XN3HFH. il SR 5 rA R HLA BT
[3] E®E, IR, $XME. SSRGS D LA R LY JEL1]. EBFA, 2005, 24(5) : 573-577.
MR R WA R (1], N A S 4H, 2004, 15(11) . [20] Jones D L, Healey J R, Willett V B, et al. Dissolved organic
2184-2188. nitrogen uptake by plants—an important N uptake pathway?
[4] NortonJ M, Firestone M K. N dynamics in the rhizosphere of [J]. Soil Biology and Biochemistry, 2005, 37(3) : 413-423.
Pinus ponderosa seedlings[ J]. Soil Biology and Biochemistry, [21] Perakis S S, Hedin L O. Nitrogen loss from unpolluted south
1996, 28(3) : 351-362. american forests mainly via dissolved organic compounds [ J].
[ 5] Lipson D, Nisholm T. The unexpected versatility of plants; Nature, 2002, 415(6870) : 416-419.
organic nitrogen use and availability in terrestrial ecosystems[ J]. [22] e, =i, akibe, 45 B 40HEIX EOR DR R AR 2 HGT
Oecologia, 2001, 128(3) : 305-316. TR AR [ T]. BRI, 2015, 36 (5): 1630-
[6] MR, FTHVK, BREHA. RH W 384 HLA RO 5T 0 e 1638.
[J]. ARG, 2011, 26(4) ; 715-724. [23] Michalzik B, Kalbitz K, Park J H, et al. Fluxes and
[7] Kuzyakov Y, Xu X L. Competition between toots and concentrations of dissolved organic carbon and nitrogen-a
microorganisms for nitrogen ; mechanisms and ecological relevance synthesis for temperate forests[ J]. Biogeochemistry, 2001, 52
[J]. New Phytologist, 2013, 198(3) ; 656-669. (2): 173-205.
[8] HEBEMH. YA HUEIRF I B ESRETIE [24] ZtIE, AT, W%, 5. R TRAHASRERE
SC[T]. A2, 2007, 27(8) : 3500-3512. RO 3 WL AL o A E W R A g [T ], P Rl R
[ 9] Jones D L, Kielland K. Soil amino acid turnover dominates the 2%, 2004, 37(6) : 859-864.
nitrogen flux in permafrost-dominated taiga forest soils[ J]. Soil [25] ZFWNER, AOEAME, 24 %, ¥+ XA THCEHA LA 54
Biology and Biochemistry, 2002, 34(2) ; 209-219. WWEFE[I]. K EAREFAISE, 2003, 10(1) : 55-57.
[10] Kalhitz K, Solinger S, Park J H, et al. Controls on the dynamics [26] Ak, MBIE, kBt A PLAL s LG LRI
of dissolved organic matter in soils; a review[ J]. Soil Science, [J]. KRR, 2003, 10(1) ; 46-49.
2000, 165(4) ; 277-304. (27] 3EWE, EEM, 2. B b FU Egea LA 58
[11] Zhong Z K, Makeschin F. Soluble organic nitrogen in temperate THI 4345 1) 75 AL 45 fiF [J]. [ Al Bl 24 , 2011, 44 (24) .
forest soils[ J]. Soil Biology and Biochemistry, 2003, 35(2) 5021-5030.
333-338. [28] KM, K, KKIE. AHIEHIEEERT R A HILEE
[12] Bremner J M. Organic forms of nitrogen [ M ]. Madison; YW i ma[J]. #ﬁ%ﬁ??i%ﬂl’iﬂ%m, 2004, 10
American Society of Agronomy, 1965. 1238-1255. (3):245-249.
[13] K, IDE, BT, . KERAC X KRS - #HF 2 [29] Weigelt A, Bol R, Bardgett R D. Preferential uptake of soil
YR EAMA LA R m )], FERSE, 2007, 28 nitrogen forms by grassland plant species[ J]. Oecologia, 2005,
(8): 1816-1821. 142(4) : 627-635.
[14] Z=titWE, ZAF, BiEs. ARAESRGE HIEEER AN [30] Chen C R, XuZ H, Zhang S L, et al. Soluble organic nitrogen
W EE[T]. A, 2002, 22(3) ; 379-386. pools in forest soils of subtropical australia[ J]. Plant and Soil,
(15] IREHFR, VEHESR, ot IKMUIHE A LA XS 8 S AN e 2005, 277(1-2) ; 285-297.
RPhREAEIASTES M Em )], P ERLR2E, [31] Chen C R, Xu Z H. Analysis and behavior of soluble organic
2002, 35(4) . 403-409. nitrogen in forest soils [ J]. Journal of Soils and Sediments,
[16] BRI, ARFE, pRakie, 2. KWIIET A K + " 2K 2008, 8(6) ; 363-378.
BMsZ[ ], HIPE SR SRR, 2000, 6(1) : 3-10. [(32] JHgak, BRITE, e HHErEEa IR AR R A

fRerie. W AR ], W AR 4

N B AL EIVERA[ )], 8, 2005, 36(2) : 244-248.



HUANJING KEXUE Vol.36  No. 10

Environmental Science ( monthly) Oct. 15, 2015

CONTENTS

Source Contribution Analysis of the Fine Particles in Shanghai During a Heavy Haze Episode in December, 2013 Based on the Particulate Matter Source Apportionment Technology «++++++++

.................................................................................................................................................................................... LI Li, AN Jing-yu, YAN Ru-sha (3543)
Transformation Mechanism and Sources of Secondary Inorganic Components in PM, s at an Agriculture Site (Quzhou) in the North China Plain in Summer »+++++++++--
............................................................................................................................................................ CHEN Shi-yi, ZENG Li-min, DONG Hua-bin, et al. (3554)
Pollution Level and Sources of Organic Phosphorus Esters in Airthorne PM, s in Chengdu City w+v+sereerereserereresneeneneees YIN Hong-ling, LI Shi-ping, YE Zhi-xiang, et al. (3566)
Simulation Study of the Emission of Polycyclic Aromatic Hydrocarbons and Sugar Alcohols from Biomass Burning HUANG Shuai, HUANG Xin-yi, WU Shui-ping, et al. (3573)
Characteristics and Parameterization for Atmospheric Extinction Coefficient in Beijing CHEN Yi-na, ZHAO Pu-sheng, HE Di, et al. (3582)
Photocatalytic Degradation of Gaseous Toluene by a Photo-Fenton Reaction — ++«+seseeeresrererenenenenenninincniininesene ZHENG Si-can, CHEN Tian-hu, LIU Hai-bo, et al. (3590)
Emission of PCDD/Fs from Crematories and Its Influencing Factors ««+seseereeseseserensineneneinenne YIN Wen-hua, YU Xiao-wei, HAN Jing-lei, et al. (3596)
Odor Emission Characteristics from Biochemical Treatment Facilities of Kichen Waste in China ZHANG Yan, WANG Yuan-gang, LU Zhi-giang, et al. (3603)
Temporal and Spatial Characteristics of Lake Taihu Surface Albedo and Its Impact Factors «++eeseeeeseererersrmeneniinnnine CAO Chang, LI Xu-hui, ZHANG Mi, et al. (3611)
Remote Sensing Inversion of Diffuse Attenuation Coefficient in Lake Taihu Based on the GOCI Tmages ««++++eesresreeeresnesnersenennenens WANG Shan-shan, LI Yun-mei, WANG Qiao, et al. (3620)
Porewater Dissolved Methane in Cyperus malaccensis Marshes Along Salinity Gradient in the Minjiang River Estuary «+«+eseeseereeeseere YANG Ping, ZHANG Zi-chuan, DU Wei-ning, et al. (3633)
Stable Isotopes Characters of Soil Water Movement in Shijiazhuang City «+:++sseeeveessssssssssisnismensnimnn CHEN Tong-tong, CHEN Hui,HAN Lu, et al. (3641)
Seasonal Variations in Vertical Profile of Hg Species and the Influential Factors in Changshou Reservior BAI Wei-yang, ZHANG Cheng, TANG Zhen-ya, et al. (3649)
Nutrient Characteristics and Nitrogen Forms of Rhizosphere Soils Under Four Typical Plants in the Littoral Zone of TGR -+ WANG Xiao-feng, YUAN Xing-zhong, LIU Hong, et al. (3662 )

Exchange Fluxes and Coupling Relationship of Dissolved Inorganic Carbon and Dissolved Organic Carbon Across the Water-Sediment Interface in Lakes —«ereeseseserenenmienneininicnennn

WANG Wei-ying, LU Chang-wei, HE Jiang, et al. (3674)

Mass Transport in Porous Sediments During a Turbulent Disturbance LI Shao-long, CHEN Dao-yi (3683 )

Characterization of Pollutant Wash-off in the Urban Stormwater ++«++ssessseerrssmrsmmimmnimnniii e WU Jun-liang, REN Yu-fen, WANG Xue-mei, et al. (3691)

Research of the Stormwater Runoff and Pollution Characteristics in Rural Area of Yuhang District, Hangzhou «+veeeeereeeveseseseeneees DUAN Sheng-hui, ZHAO Yu, SHAN Bao-ging, et al. (3697)
Formation and Variation of Brominated Disinfection By-products in A Combined Ultrafiltration and Reverse Osmosis Process for Seawater Desalination «++++seeseseeseererseseseneneniniinicnenn

........................................................................................................................................................................ YANG Zhe, SUN Ying-xue, SHI Na, et al. (3706)

Effect of Natural Organic Matter and Electrolytes on the Aggregation of C, Nanoparticles in Aquatic Systems +«+eseseseeresesersssinsicinenens FANG Hua, JING Jie, YU Jiang-hua, et al. (3715)
Efficiency of Sediment Amendment with Zirconium-Modified Kaolin Clay to Control Phosphorus Release from Sediments in Heavily Polluted Rivers —««+eseereeseseserenenmennenninienenen

............................................................................................................................................................ \kANc Hong‘ LIN Jlﬂ,n"‘vel ZHAN Yan'hul el al (3720)
JIN Peng-kang, JIAO Ding, REN Wu-ang (3730)
Application of Micro-aerobic Hydrolysis Acidification in the Pretreatment of Petrochemical Wastewater ZHU Chen, WU Chang-yong,ZHOU Yue-xi, et al. (3738)
Ffficacy of A%/0-MBR Combined Process in Wastewater Treatment and the Characteristics of Membrane Fouling — «++++evevevseesevsemsenenenns WANG Xu-dong,MA Ya-bin, WANG Lei, et al. (3743)
)
)

Transformation of Nitrogen Nulrients in the Urban Sewage Pipe Network

Effect of High Ammonium on Nitrogen Removal in an Partial Nitritation-ANAMMOX Process with Reflux System LI Xiang, CUI Jian-hong, YUAN Yan, et al. (3749
LI Jiang-wei, YANG Xiao-yong, HU An-yi, et al. (3756

2,4 6-Trichlorophenol Mineralization Promoted by Anaerobic Reductive Dechlorination of Acclimated Sludge and Extracellular Respiration Dechlorination Pathway «++v+esereeseesresseseneees

Reductive Dechlorination of Trichloroethylene by Benzoate-Enriched Anaerobic Cultures -+

SONG Jia-xiu, LI Ling, SHENG Fan-fan, et al. (3764
Short or Long Term Influence of Phenol on Nitrogen Removal Efficiency of ANAMMOX Sludge - * YANG Peng-bing, LI Xiang, HUANG Yong,et al. (3771
Process Optimization of Aerobic Granular Sludge Continuous-Flow System for the Treatment of Low COD/N Ratio Sewage «+++++xtseeeseeeresnesrssssseneens LU Lei, XIN Xin, LU Hang, et al. (3778
Long-Term Inhibition of FNA on Aerobic Phosphate Uptake and Variation of Phosphorus Uptake Properties of the Sludge MA Juan, LI Lu, YU Xiao-jun, et al. (3786
Performance and Factors Analysis of Sludge Dewatering in Different Wastewater Treatment Processes **+* * LIU Ji-bao, LI Ya-ming, LU Jian, et al. (3794
Effect of Residual Hydrogen Peroxide on Hydrolysis Acidification of Sludge Pretreated by Microwave -H,0,-Alkaline Process = «+«+++eseeseeeet JIA Rui-lai, LIU Ji-bao, WEI Yuan-song, et al. (3801
Vertical Distribution Characteristics of Typical Forest Soil Organic Nitrogen in Dawei Mountain —+-veeeseeeesrersessseseneneinienennens DING Xian-ging, MA Hui-jing, ZHU Xiao-long, et al. (3809

* QI Xin, JIANG Chang-sheng, HAO Qing-ju, et al. (3816
Control of Soil Nutrient Loss of Typical Reforestation Patterns Along the Three Gorges Reservoir Area +++--- WU Dong, HUANG Zhi-lin, XIAO Wen-fa, et al. (3825
Effects of Slope Position and Soil Horizon on Soil Microbial Biomass and Abundance in Karst Primary Forest of Southwest China »«+++«++++-- FENG Shu-zhen,SU Yi-rong,ZHANG Wei et al. (3832
Effects of Different Plantation Type on the Abundance and Diversity of Soil Microbes in Subtropical Red Soils - HEN Bing-jie, ZHU Zhen-ke, YUAN Hong-zhao, et al. (3839
JI Xiao-feng, ZHENG Na, WANG Yang, et al. (3845

Effects of Different Modifier Concentrations on Lead-Zinc Tolerance, Subcellular Distribution and Chemical Forms for Four Kinds of Woody Plants — ««+eeseereeresseserenenmiennenninicnennn

Effects of Different Land Uses on Soil Active Organic Carbon and Nitrogen Fractions in Jinyun Mountain

)
)
)
)
)
)
)
)
)
)
)
)

Accumulation of Mercury in Soil-maize System of Non-ferrous Metals Smelting Area and Its Related Risk Assessment

Isolation, Purification and Identification of Antialgal Activity Substances of Ethyl Acetate Extracts from the Submerged Macrophytes Potamogeton crispus «++«+++sssereeresreserersenesencnenens

SUN Ying-ying, SU Zhen-xia, PU Yin-fang, et al. (3860)

............................................................................................................................................................... 11 Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (3866)
Application of Whole-cell Biosensor ADP1_pWHIux for Acute Toxicity Detection in Water Environment «-«+-esetoseeeesessessesssenenensimnenenneees TANG Hui,SONG Yi-zhi, JIANG Bo,et al. (3872)
Application of Rainbow Trout CYP1 Gene Expression Patterns in Gill and Liver for Haihe River Bio-monitoring GAO Kai, YAN Pei, TAN Cui-ling, et al. (3878)
Toxic Effect of Nano-Zn0Q in Liver of Zebrafish ++ LIU Lin, ZHAO Qun-fen, JIN Kai-xing, et al. (3884 )
Acute Toxicity of Coptis chinensis Rhizome Extracts to Daphiuia crinata »+++++++++++sereessssesesenssnsniminiiniiisisii i CHEN Ya-nan, YUAN Ling ( 3892)
Adsorption-desorption Characteristics of Fermented Rice Husk for Ferrous and Sulfur long +«eeeesseeeseessmsnmmimsineniiininnsiene XIE Xiao-mei, LIAO Min, HUA Jia-yuan, et al. (3896)
Application of Stir Bar Sorptive Extraction and Gas Chromatograph Mass Spectrometer to the Phthalic Acid Esters Analysis in Seawater +++++--* GAO Chen-chen, LI Feng-min, LU Lun, et al. (3906)
Experimental Conditions and Reliability Analysis of Results of COD Components —+«++«+ssssssessesserssenensenmsmmensnnsennese e LI Zhi-hua, ZHANG Yin, HAN Xing, et al. (3913)

Method for Simultaneous Determination of 11 Veterinary Antibiotics in Piggery Wastewater and Sludge and Its Application in Biological Treatment — ««+s«sseseesessesserensenemenensninencnenens
........................................................................................................................................................................ DING Jia_liy LIU Rui, ZHENC \VeiY el al, (39]8)
Research Progress in Technology of Using Soil Micro-organisms to Generate Electricity and Its Potential Applications «++v+»eesesseseeseess DENG Huan, XUE Hong-jing, JIANG Yun-bin, et al. (3926)



F &K
BlE%Hm. &

CGMEFRZFE)FE 6 RmEE

EREpr
S OMGEI B I

% F. (RUEKREIHET)

Ji

YL EARIE EULE
KE O XEER X B
AT Bt %2 A
OO S

w w #E

(HUANJING KEXUE)

T W Nl
Wi
B i B
WV B

=
A

AN
=

HE @ %
JEI Sl A
KFE WOE

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(HTI 1976 4 8 HAIH)
20154E10 A 15 H 436% 10 Vol.36 No.10 Oct. 15, 2015
+ & P EPER Superintended by Chinese Academy of Sciences
* B P EBERE A S ETEE 0 Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i g (LABINSeE ) Academy of Sciences
U BT 3 85 5 B B 2 WF 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% FROME 22 B Protection
* % ORI [ i School of Environment, Tsinghua University
% B O(IRBE R ) A E R A Editor-in -Chief OUYANG Zi-yuan
£ 1=
. e Sy N Edited by The Editorial Board of Environmental Science ( HUANJING
JLHCTT 2871 {5 A (T3UE DX XU ’
KEXUE
18 5, HBIBL T : 100085 ) ) _
LT .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1 .010—62849343 ’ Tel ;:010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail : hjlx@ 'rcees. ac. cn
http:/www. hikx. ac. en http : //www. hjkx. ac. ecn
i BR 44 3 " & i Published by Science Press
bR AR AL 1 6= 16 Donghuangchenggen North Street,
ZIN N B
MR B S . 100717 Beijing 100717, China
BRI 2 3T  dtatdbakepiin— Printed by Beijing Bei Lin Printing House
* 1T 4 4 & K ik Distributed by Science Press
135 .010-64017032 Tel:010-64017032
E-mail : journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT W & 2ELHIHEE Domestic All Local Post Offices in China
EsE&RIT TEREFRERES BN Foreign China International Book Trading Corporation (Guoji
(b5t 399 f546) Shudian) ,P. 0. Box 399, Beijing 100044 , China
= ISSN  0250-3301 N
VETIS 5. 2-821
RERRATIS, Do o030 EREER S,
E M E fi:120.00 ESRITRS: M 205

EMWSRFET



	封面
	20151033
	封底

