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Abstract: [ Objective] The release characteristics of surface sediments in shallow lakes of a city and the influence
of organic matter on nitrogen and phosphorus release were analyzed to provide a theoretical basis for eutrophication
control of shallow lakes. [ Methods] The release characteristics of ammonia nitrogen (NH; -N) and soluble
reactive phosphorus (SRP) were studied in a shallow lake through a release kinetics experiment and a release
potential experiment. Results were compared with the release characteristics after organic matter was
removed by H;O,. [Results] The release rate of nitrogen and phosphorus before and after the removal of
organic matter initially slowed down from a faster process., and finally stabilized to reach the maximum
release rate. After the removal of organic matter, the release equilibrium time of NH, -N was shortened,
while SRP was almost unchanged. After removing organic matter, the maximum release of NH; -N was significantly
positively correlated with the organic matter content, while SRP had no significant correlation with organic
matter. [ Conclusion] Various factors influence the release of nitrogen and phosphorus in sediments. Areas
rich in higher aquatic plants have a significant inhibitory effect on the release of phosphorus. The higher the

content of organic matter in sediments, the higher the maximum release of nitrogen from sediments. The
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maximum release of phosphorus is affected by factors such as organic matter content, activity, composition,

and adsorption, and the combined effects of iron, aluminum, and phosphorus content.

Keywords: urban shallow lake; nitrogen; phosphorus; organic matter; release characteristics

TURR) I WA AR 25 2R G0 A B 2220 i o0 2 WA
TR RS E SRR I BRI T . NN T B0
HEEF MR ERERUR . LEDUK P ITs AvE
3 Ao R B ITCRR S A A RS D8 b 2 i AR R L 25 109 BR 05
SR e AR I JEUAS 3 BRI 8 v A 95 e W) o T
T O3 iR VA R A SN FE U HE A B AR 3 R B A DR
155 o ST R R R B By A2 B KU L R 4
Peahim 5 R TUARY) 877 . Pl (i TUA 5K IR
P 2 s AL 2 380 X 7K A ) 52 ) s B DAy 4 RO B
(FRERNRALY/ESP Al E N B T (D) 1500 e

TEWIIA DU — K Sl X — JE R RS R G,
HYy e 2 sh 2509 . 25005 Xz shpg, &/ TR
FEAMREE TR IR BUK 5 1B KA )35 A 25 114 e JBE o
JEE S8 SO R B BB DR R B
AU I ERKR AT . A (NH-ND
IR A 5 VE B (SRP) 23 351 J2 DURR Ay b 40 Wl 1) i 22
WA 25, o ) L B2 K A5 DU RR ) Hp S8 40 35 g B 1Y)
HRYR.

A HUTIU I E SR Y BT % A e Al i 78 v i 2
A BT, X R B TC R ) b K YT O A A
Wi, A BB RE S R MUK A LTS R A A
SRS Y AE PRI TR I AR B A0 R o0 T 4 PR A O
AR A S todn, e IR A B AL i R b
T JEE A BILJ N 2 5 A 858 4 L TS24 L B IR SR
AL I B AR R RFEART 72 58 FR A n oA bl

St A B DR S A A AR R LR A AL
Jot H e SR A W W i o R v T A T BR ) — K S T A

38 A7 AR A B BT 2 AR 9 MinO, , FeOOH
M SO SFPE R fPE M Fe DA Mn (1D,
AT 5 805 R A 10 0 W R R & 5 I O 2 K i
K . B I B ST A AL 30 v OB R R ik
F18) 5% W) Xof 4 ) 368 T 9 3 PN RO L B R BT O R Ak
AfHEKEX.

G XS DX A YA VT VG 4 e Bk X PG RS A il e

P N [ B N Wi I O D = T 1 N R I - T2 A
BV EESEETEZENMTTANZ —. SmH
9 533.6 hm®, H g i i F1 2y 322.5 hm®, 7K i F2
211.1 hm? , K E 2.5 m, i KKE 3.5 m, HEHA
REK I WA Z D RE AR KN . KU R ]
B[ RZE ROITVSIERE/ RTINS 53 =R B A 1671 X B S
B 2 3T PR R R G i K R 32 3 N ST B 1 5 i)
R R L R a R 28 b B A A TS K B AR HE A SR
Wb PERE ) T AA TR B R = Sh A Y PE T J HaR % A
RS o N LB A 0 TR K AR Al A P TS G W s i 4
FERW P EFY U R, L X AN QLY
AR R WK B LR 4V 2 B W . B
1B TS G S BOHNA W E IR AR BN R] A SC LI A
R BRI ST B RS CREAE L 1 AE R 3l T /N B K A
B E SR RN AE S IR AR B R S K

1 M55k

1.1 HmERERTLIE

2019 4F 12 A . M A TR RFE 25 RAE L 145 X
HWOKF 05 em MR ZUCRY AT, VIR &
SHRAB I AT H MR A LIS AT A vk
PRIRAR T VR G BBV A B A i 45 T TR
A, THFEGE 0.15 mm e i AR L
I BARE B A% A VKA TR TR IR AR RS . HBILIRE
RO A R, SMUT k0 I L RN AR AN B,
BETRPP AR T AN I AR e A LR S,
T A SRR A R B IR BEIR A S UT R R A
JCBI B Ly Ly s Ly Ly AE N BFSE X 42, Hodh 22
L E RIABCRAS W 1, RIERT AR, 25
BB 20 W 40y, Herp — 03 30 %6 1) 3k 450 Ak 0K A
d A AL R AT 2 B L BRIBEE A TR W T AR A
50 mlfd) B0 o, 4% BB i A 30 %0 13t R Ak &
(LW HR 1 g 10 mD A 50 “CHERE T, it
PR AT H RO A AR S TR A

F1 BRELARERFERTRYEHE

THE 3 (1 2 ( TN/ | TP/ 1 (Fe//\lP)l/ ()[}v{/
gemg ) (gemg ) (g+mg ) 0

L, G0 e R KT R K, R A K A 3.33 1.67 1.23 9.14
L, WA o S K TE T R L 2% K380 TUAF 58 B T 4 R T i 1.27 0.36 0.21 1.04
L, SR M AE T A e ot K AE SR R 3.32 0.75 0.42 7.98
L, A7 F 0 3 T S A A 1T R . R A A 2.75 1.21 0.86 6.78




553

160 AP S5« 2% BR A HIL BT 3 Tl K T R R R AR AR B9 5 11

1.2 REFHE
1.2.1 ®A4 NH,-N %% % A4 %K% NH -N
RETBh 71 22 6 . o AR B A AR S TR R 0 100
H i () LR AE & 8 4y (B 0.5 @) % 100 ml B .04
LA 50 ml 0.02 mol/L KCL W, it AH IR Z %
HZE T (25 °C,200 r/min), 43 HI4E 5.10,30.60,90,
120,180,300 min B HUH — HAKAE B0 5 min(5 000
r/min) J&5 » F 0.45 pm P8R BGE 1 FIE W T a5
AR 4 EC R B e ik D A P AU (NHL -ND
W
1.2.2 RBRMEFERZ HFRE BB 2Fik
B o AR A RE TR S T 100 H G A A
BE S 8 4y (B4 0.5 @) F 100 ml B0 45 1, iIn A50 ml
0.02 mol/L KCL ¥ . A TH IR Z % E (25 C,
200 r/min) , 4337 0.5,1.5,3,5,7,12,18,24 h BfHL
H— 3 RE AR B0 15 min (5 000 r/min) J&5 , A 0.45 pm
PEREHIGE B LT g . RSB 6t
JE V1) 7E W (SRP) 1y Bl b
1.2.3 w4 NH,-N B # kK% NH -N R
I RE R H K £ BT EE 25,50,100, 200,500,
1 000,1 500,2 500,5 000 FREUA [6] 5 & i) 0 FL 4
i 9 4y T 100 ml B0 L AR IR A 50 ml 0.02
mol/L KCL & . A HIRZE G T & 6 h(25 C,
200 r/min) J& , B0 5 min(5 000 r/min) 57, A 0.45 pm
UE R OGE B FIE W T b, MR R g G B
ok E A (NH -N) WS,
1.2.4 RARMBEB B RE DU RO R
I ek 4 B b 25,505,100, 200,500,1 000,
1.500,2 500,5 000 FRBCAS [\ 51 it (Y BOARPIAE i 9 43 T
100 ml B .08 AR A 50 ml 0.02 mol/L KCL ¥
WA ERZE TR 24 h(25 °C,200 r/min) 5, 5
> 15 min(5 000 r/min) Ji » H 0.45 pm 38 B4l BUE &
EW TR b, MR R A B BT o O Ot B R I A
(SRP) i BE il i .
1.2.5 ###HAFAX ik NH -N,SRP Ay E 1A
BT A AT LA — 8 Sy 2 RO LA, BARA
KUWF,

Q, =Quu X (1—e ) (D
XH.Q, Mt W% NH, -N 5 SRP MR R ; Quu N
NH/ -N 5 SRP Wy KBk it; £ 4 NH, -N 3 SRP
R B Tk TR 5 ¢ S BT 1] (min)

2 #R55Pr

2.1 SHARY R BB RST
2.1.1 LHmAdy NH -N 69 B8 S Ui
b & A (NH, -ND B A 3l Jr27 W 1, &R

DU NHL -N AR R A A BL Y 28 fh o 35, B ik
BRI — N R R W AR S B R TR .
NH, -N B & T 10 min 24 s8]k i KB E R, 2
J& T 120 min 4 58 & KB,

WA (DX NH,-N A Bt 72 317 84
SRR 2, — I REEE XL NH, -N
R AT B A IS (R R 0.88~0.97), &b
NH, -N i KBl i Q... F7E 0.06~0.54 g/kg Z
] SFHIME R 0.3 g/kgs A AR AE AL Q. 1Y 22 5 1T
AE5 25 R SRR A ¢, W UURRY P & B Qs
SR L A A R AT X L & BT RN NH -N
ST A7 st R i 5 U AR TR R R IE L TR R R
V5 Y™ Y X NH Y -N OB L [R] B AR
2 AT, 7R R TR K 4 0o B R 45 A B K B =
W AR A FRAE B2 S Qo 5 BVALUTC 1 3 AR DG HE
(p=>0.05), YL I & 77 7E 1% £ I £ 52 i W L ) b
NH, -N B .

0.6

——L, -O-L, -A-L, —Oo—L,
-';\n O'S'Z/rf*’
i
o 0.4f
1 [ N S A A
0.3 p-te---t
& ;
g A
= 01l
e - ROt - REDE - EEEECERE E o T ETTET PR o
0 . . . . . )
50 100 150 200 250 300
i I8)/min
Wil LosLss Ly IARRREES . T,

1 SHERETAY R NH-N BB 5 7 2451

1.0

0.8F

NBEWE/(g » kg™

+
4

NH

1000 2000 3000 4000 5000
KEFRER

2 RMEBETMY B NH -N BB HELE
K2 EHREARYH NHf -N
BE— R NFEFERNESH

ZH L, L, Ly L,
Qe 0.64 0.06 0.32 0.19
k 0.32 0.28 0.25 0.19
R? 0.92 0.97 0.95 0.88




12 7K R E

%41

2.1.2 FBA ARG RS NH -N 685 5% 4 4
EKERA LS LB ITRR Y 2 A (NHL-ND B R i
1L 3. AH LR BR KA ML Z T, 2 A R i
FRFNBE AR B 0. B3RP R Q. T
(R B )t A BT B .l A 2 (D X R BR A AL S
NH, -N Bt B AT — 2 ah J1 #3445 R WLk 3,
NH, N Qui M 0.43~2.68 g/kg, F¥{H K 1.72
g/kg BB RN T 5.6~8.4 15, XEH TUIM
WA ML H 5 o B 1 O A AR Ak 2% 1 2 kU Ak
O3 f S JEE B R — 85 A ML 60 %6 ~80 %6, i JiE A
Jo— FBE T LA Ay 3 S R A 9 2 D L U T
=0T R T AN M i NN SIS A 1 & =
GRS R R (AN SR IND = R A& =i A LR
B 22 9D TR A %o i 2 R ) T B 0 k55 . NHL -N
(SR DA W % N SR =i QR i [ S U = A e e 1 o)
B & R A LT DL R G Y s b i & R T R
Wi R M RE 1Y, Ly B T T AR A
vh, S FRLAEAE R K A S, B 7 A B A L A5
XL B A LS 2 A AR 2. T L, &b
T4 AE WA PO I B RN B Z AN A B S, H £
ERTAEIL R B g T RSB B IR TR A R 2 DU 45
o A5 2 DX S 2 A0 R BE AR, K 2R AR ) X DR
FRERE AR AE A5 s AR AR

3.01

)
n
;
i
B

%)
=

>
iy
o
Ay
B>
£

_}

NH,-NEHKE/(g * kg")
n

e
n

(=]

5I0 l(I)O 1I50 2(I)0 2I50 3(;0
B [8)/min
B3 EZBREBINREZHERERRYF
NHY -N BB 30 /1 F 45 1E

B 4 BT LU S G0 v 45 05 07 1 B il v e
5 S £ o I AR B S A EE T R 2 BR AT ML =2 AR R —
FE L3 2 (AR s BR T RO RE AE K £ LK 2 500
Ak ) S ALY e KRS JICEE L T 2SR S R 2K 1 L
5000 A FRE. DK 5 000 B & 2 Bk
5 UCR S AR BILTT AT A DC P A BT L 15 AR %
AT RAAR RS B A MA LA A2
IEMSE(p<C0.01), M BL AT A5, VTR o A HIL 9 7%
SR WP P A AR FER R — DI

YA LB & B A — 5 R L RE S MR B O AL 1)
FHEARB AR RN Z D,

=)} ~
T d

NH,-NBH &/(g * kg")
<o — [\ w N W

1000 2000 3000 4000 5000
KEFEL

4 ERFIRESKMRERRY S NH -N BI85k

R3 EBRENREEBNAY T NH-N
BH—RNhEFEUESH

S5 L, L. L, L,

Qo 2.68 0.43 2.57 1.18
k 22.94 0.38 19.48 4.92
R? 0.96 0.98 0.94 0.93

2.2 SR YIBEA TR AT

2.2.1  Z MWLM s M E B SRP #8244
ST SRP BB B Iy WLIEL 5. & FE A
DU SRP Y B2 A AR AL 1 78 {1k i 3, R il B
AW — AR R WA, R TR E.
NH, -N Bt T3 he £ Bl ik e KB HOGE %, 2 J5 B
HOE R B W R, T 12 h 2R B KBl .
i SRP A EL AR il A2 T LA — 9 3h )y S Ok
WE AKX DO S8 SRP RIT 45,

WL R 4 WA, — GBIy A T TR AR A X )
SRP BT B A A (R” 4 0.89~0.96) . Z:1H)
' SRP i KB i QY 7E 0.031~0.078 mg/kg,
Y444 0.056 mg/kg, MidH NH,-N # BT & 4
Fo & S TR SRP 1) Q.. 5 ULELY (1 BB
T ARIE . 5 NH) -N BB R E I E A M . L
RAATURY b Bk =i T L 5 L, Spisd, vlix
S SRP B Q o ENEAR . 38 5 X L & BRIX AT fiE 2
FAZSAN KA S B . Ly 0T 267 %
b2 B B 3 ) 32 O A AR, AH DG 9T R K
A AR ZR BB RS 2B S AL DT AR P B R R 1 4 )
5 A SR M DA T B4 5 TR 25 % Ak Sk ] (3 A 4 R U R
YRR BT R BARVIURY T Ew & 2 A&
RREARG o (HJR 25 5 B A K IR I AT S8 4 5 i & i 25 1
EREAL. X5 50 v il i R R AE — 3, U B for 46 45
HE K AE Y38 o AR Y 1 A A5 52 00 DO R b i T



553

160 AP S5« 2% BR A HIL BT 3 Tl K T R R R AR AR B9 5 13

Pl 20 T S 8 2 e R AR 1) K R R )
Ao 6 AR ITLAY T SRP BRI RE . i WA
W) ULAR W) v e 8 AR TR UK S 5000 I
1 kgUURR W) RO & S . 55 NH-N AR &
HALE  SRP BT IR T Hir % .

0.091
0.08 1
0.07]
A ~ 0.06|
0.05
H o0 0.04 [k
i 0.03|
0.02
0.01-';'
ola

kg

VE BESRPRE ik B/
)

(mg

BRI

It [&/h
5 RERETUIRY P IEREE B
SRP 19 5 30 /1 F 45 1E

N
(=
d

——1L, -8-L, -A-L, —Oo-L,

—
=)
T

(mg * kg")
o

e
)

R 1% M BESRPR &/
o
N

5000

4000

2000 3000
KERE

Bo KiMFREITRYAPIRMFEEEER SRP BRI F1iE 8

1000

F4 FRMREBETRY P AR LE LB SRP
BRE—BHNZEFEUESYH

e L, L, L, L,

Q. 0.078 0.052 0.031 0.071
k 1.18 1.74 0.89 0.88
R*® 0.89 0.92 0.96 0.95

2.2.2  FIRAIRIG AR M fR ML VE BB SRP 8
AAFAE  RBRUCERY A YUTS , 85 00 B OB CRR AT
UL 7, DURR W) BT 3N 0 2 il 42t A L L B A L
JRZ AL A, it 2 () X SRP B T AR
— RS E R WL S5, Qua N 12.48~15.26
mg/kg. F-#414.14 mg/kg. 5 EBRZHIAH L, TR
H SRP BRI T 167 ~ 384 5, i it 5 T A
WF5E X b & B, W B A WL SRP Y B =
AL BT W60 2.33~2.97 150 AR e . DO R
TABLTAL A HAl R 2 s T R, Bk

R PO R o A AL S T HILI A 4 A T —
i I A FLICHIL AT & A e B B A L BR T B
AHLTALE AR, o B TR f2 At T A 0 A
BT AR A W E TR L A HLBE T B R e M
WAL L A5 0 R A 1) TR R S D 2D W8 TR R
Bl R ARIEAR BT o A U R A Ak 2
A s kS b Y AR B A Bk TG R AR B ]
WA G b R ER WE  E B E REAY 4800 ~ T4 0%,
UL B 2By TR b FeP AR IR 52
R H 552 B0 45 FhERACYE B2 . B DA AT DAHERT I, R
WUTRRY A PR W B R FeP, 24 i i i AL
LERA LR » DR A AL U 6 T R KR FeP
e AR T S H 2 i R B KA

161 O -----e-e- Lo u]
Jﬂlﬁl 3
i
i
X
ya &
ul
¥
&

i [8)/h
B7 EBRENRESHERERRYPIRNYE
iE B SRP B9 5 Bh 1 F 4 E

x5 ERBENRESEBARERY P EBELE
BB SRP B — R ANZEFRIUESH

S L, L, L, L,
Qux 13.86 15.26 12.48 14.98
k 0.31 0.85 0.32 0.54
R? 0.98 0.98 0.99 0.98

mE 8 Fin ., A& LA G SRP BRI REAH L 2
HrRH B, HAEK £l 2 500 AR REREK, HY
EBRAMT G NH, -N B BE A [F] . 4 S 07 SRP 1)
KB ZEAR K, B 5URY b S w AR & &
W& B AR A A 2 8 35 K (p=>0.05), X T fg
SO i S AL A O, M B K Fe' T ) 1
P HOF A A B Fe't B, DU Y — LB KA
T T W AR 0 T T W 19 A T U & T T 2B B 1Y
BRAEAR W L2 AL 0 R SR AL W A TS Y O g R e
IR U= AN SR ING X =R A/ DO R 7 ]
RGN U Lo 2148 77 23 e b el F oK A= Bh ki
W Z A DL M TR 5 K R g I A 4 B
B BB 2 5 80 SRP R = I



14 K - PR R

%41

i Ib 22 A1, M S 5T S DR i 1) B TR AE IR 5 A
BILJTE 9 2 AT G« TR A B %) R 30 15 i i 2 4 A LI
(LEOM) /i s A HLB (TOM) & 8 14 88 iy 33 R,
F U AT L TR A e e 1 R R IE A2 A BIL T A TR
FLEVE R T i 5 N Bh 2 DA O, AR g
5 7K T K A5 4R B (i A5 1519 TR 4 rh Bk R 1
i =5 =F B 19 S R B OE B A PILT S Ak AR A A
TEITE DT A 55 e ) B R OV BE L TRK & 2 R B i
RRAE N Ny R Lk 30 T e K T A A v I Tl R
AR

100
]
= 80}
s
PEe
%";‘: 60}
SE p g
#H
& 20}
&
0 . L . . )
1000 2000 3000 4000 5000
KEFREH
s £BRENEESMERTRYSH
ARRMEE R SRP R AL B BE
3 4w

(1) TUER Yy v 2 S0RH ik 1 15 1 W 6 R 0t
FRARL, T 0k A R 2l o 0K L i TR B
BE—E ROR(E . BT RE 5 R IR L e &
TR T A 3 DR DX R S v B 1

(2) LAYy v & SR B R 5 R 0E R 5 LR
Py B R R BAE LU P A R A R ) R U 5 T Ak
DI A2 2 BRI AT G L g S5 K AR AR W R (0 S A R Y IX
Sl i 3 AR WA P A A G ) OB oV A T T S
]2 4G A W AR i) b K PR R e

(3) AR B R 5 R)ZDORY) A P& =
28 IER I (p<<0.0D), DU H A PLBTHY & 12
S IR h BRI AR EE N R Z — DR A
BLR A 5 0 e 0 AR R R T Qo B T
DU RN Qe AMUE AL F A Kb %
AT LT P LS B o3 L W RS  2 k  E  E AE
ZHFILFEF 0.

[ & % x # ]
(1] &yl skt , T8, 5 Y — K B TS Y P B 4 B
FgE it R [J .M B4, 2018,30(6) : 1489-1508.
(2] BRiE VR A0, 55 80 DAY — K 5T B 10 30 B 5% 1L

[3]

[4]

(5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

BL 5 5 W7 D7 2 L) A Bk a2 . 2019(4) :907-918.
Wk T OY O MO AR HILTE N = R X VR X TR W)
BRI S W L) LR B £ A 5T 2011, 24(2) £ 185-190.
SO B S0 A AR A AR B AR B IR AR
P R A 5T L) ] R R 22 5 1R, 2012, 35(4) :99-103.
TR, WR IR BT 0 AR Wy I i A S IO 5 i DA 1 25 34
(] 3 BB 8h 75 ,2003,28(4) : 41-43.
Fe AW XVEE DL, EAR S5 L AR IS AL ARG R E VLR Y
AR I F A S e R R [T ] 0B % 41, 2012, 30
(2):333-339.
AR T, S R R L ST R Z DR A AL
AL 5% B R AE B R IE A LLBE P A B 23 X g B
T g ) [J ] 4 V0 3 38k 5E R 5 B B2 2015, 24 (12)
2076-2084.
IR XN R S5 R B T QIR B I (T ] 8
5 fg e 7, 2013, 30(11) : 987.
X8 e RS0 A A K R DU R VR B 4 e 5
PPN LI K LA 5 8 42, 2017,37(2) : 333-338.
Ruban V, Lopez-Sanchez ] F, Pardo P, et al. Harmo-
nized protocol and certified reference material for the
determination of extractable contents of phosphorus in
freshwater sediments: A synthesis of recent works [J].
Fresenius’ Journal of Analytical Chemistry, 2001, 370
(2/3):224-228.
VR A RO L S22 POUT VLA A VT %2 IR B
YURR YT 45 ) 15 Yo R AR B A 28 XURS 37 4 [T . Al B 855
Bl2E 24 ,2017,36(3) :574-582.
REEH, EHE AL IR B 55 A HILIT A 2 IR %) B R R AR e
AT B 52 w0 [ 0. ARl B 5 B 2 o7 i, 2015, 34 (8)
1522-1527.
Sy SCRLRIT AR W vh A AL BT B e 0 R OB Y s ma .
Bl AR5 T8 ,2011,11(26) :6401-6404.
T S, G, E AR S A LTS A SRR B A [ B
SRR 12 S [T ] BB 27 2 4, 2012, 32
(2):332-340.
Morin J, Morse ] W. Ammonium release from resus-
pended sediments in the Laguna Madre estuary [J].
Marine Chemistry, 1999.65(1/2):97-110.
FE] 5 B B D 4 A J) € R ARBE K W 0 3 T 7 1 e 25 4. K
FUE A I 43 B 7 i LM 4 R, G 5 b B R B R 2 1
JR At ,2002:279-281.
Gy SCR, T3 S, 4 AL, 45 R BR R AU HIL BN 1A T
FRY Wi T A AR S W B 58 L0 ] TP R 24 R CH AR B
SRR :2008,41(4) 1 1-7.
Aminot A, Andrieux F. Concept and determination of
exchangeable phosphate in aquatic sediments [ J]. Wa-
ter Research,1996,30(11):2805-2811.
B X BT SN T TURR Y P U B R R AL 1Y BIF
e [T ]85 R 55, 2020, 33(9) : 2094-2102.
(F#5% 74 70



74

K - PR R

%41 %

[20]

[21]

[22]

(23]

[24]

[25]

Ros G H, Hanegraaf M C, Holffland E, et al. Predic-
ting soil N mineralization: Relevance of organic matter
fractions and soil properties [J].Soil Biology and Bio-
chemistry, 2011,43(8):1714-1722.

R EE BRI AR TR R L AF A R S SRR LI R L
X il B I BE 6 o R [ ]38 R 27, 2008, 6 (2) ¢ 229~
234.

Knoepp J D, Swank W T. Using soil temperature and
moisture to predict forest soil nitrogen mineralization
[J]. Biology and Fertility of Soils. 2002,36(3):177-182.

Templer P H, Lovett G M, Weathers K C, et al. In-
fluence of tree species on forest nitrogen retention in
the Catskill mountains. New York, USA [J]. Ecosys-
tems, 2005,8(1):1-16.

5K B AT ZLIE Al o L S A B X AR AL R - LA
e E LT AR B 5 RA PR IR 24, 2009, 25 (4)
52-54.

Gil-Sotres F, Trasar-Cepeda C, Leirdos M C, et al.Dif-
ferent approaches to evaluating soil quality using bio-
chemical properties [ J]. Soil Biology and Biochemistry,
2005,37(5) :877-887.

[26]

[27]

[28]

[29]

[30]

[31]

Prosser ] I, Bohannan B ] M, Curtis T P, et al. The
role of ecological theory in microbial ecology [ ] J.
Nature Reviews Microbiology, 2007,5(5) :384-392.
AR, BUSEME L 28 P 557 g LD DO 38 JE 07 9 4k
aod A P SRR AR B R A L) RSB, 2015, 36 (9)
3401-3410.

Pathak H, Rao D LL N. Carbon and nitrogen mineraliza-
tion form added organic matter in saline and alkali soils
[J]. Soil Biology and Biochemistry, 1998,30(6):695-
702.

ZRIZ , TR IR AL A W T O R B A AR B TR 5 9K 5
BT AL Yy 2 4] . 2013, 40(1) : 44-58.

Yao Lu. Chen Chengrong, Liu Guihua, et al. Environ-
mental factors, but not abundance and diversity of ni-
trifying microorganisms, explain sediment nitrification
rates in Yangtze lakes [J]. RSC Advances, 2018,8(4) :
1875-1883.

Azam F, Farooq S. An Appraisal of Methods for Meas-
uring Symbiotic Nitrogen Fixation in Legumes []J].
Pakistan Journal of Biological Sciences, 2003,6 (18):
1631-1640.

[20]

[21]

(22]

(23]

[24]

(k3% 14 )

TR RMOE R S = K R F R SRR YA
R A AR AEL) K A 522 200K, 2019,40(3) : 1-7.
Cyr H, McCabe S K, Niirnberg G K. Phosphorus
sorption experiments and the potential for internal
phosphorus loading in littoral areas of a stratified lake
[J].Water Research, 2009,43(6):1654-1666.
Blair G, Lefroy R. Lisle L. Soil carbon fractions based
on their degree of oxidation, and the development of a
carbon management index for agricultural systems [J].
Australian Journal of Agricultural Research, 1995, 46
(7):393-406.
PR R AR, A5 3 AL T R Y R B —
R R ST A A R I [ ] 4 2 AL 2 2 4, 2005, 26 (4)
671-676.
JE e B, o [ R T K A R W X T e K A Y
A A A AL B[], % BOA b B 2. 2006, 34 (12)
2843-2844.

[25]

[26]

[27]

(28]

[29]

[30]

[31]

i~ K A R AR G HLIRR 3K 2l OB &L Wl % AR L
HILD]. PP P2 . P22 Tl K%, 2019 . 24-28.
WYL KRB A K B3 R OK A A ) AT R v
BRY BT e AT 5 [T BB RL 242741, 2019,
39(3):716-721.

oy e S ) i R s N LI 20 ) 7] R T A
BRI s 1 2= [T ] A B 88,2007, 16(3) : 725-729.
AR R S BB A LB OGS R
S]], 14,2006 ,38(4) :453-458.

TP, R SRR AR AR R AR R ) R R e
SR m [T]. 32, 2002,39(4) :542-549.
Slomp C P, Malschaert J F P, Van Raaphorst W. The
role of adsorption in sediment-water exchange of phos-
phate in North Sea continental margin sediments [] ].
Limnology and Oceanography,1998,43(5) :832-846.
eI Rt o T T S Wil N N SO RER
TURR YWl W B — B TR Wi [ ] 3R Bk 2 27 4, 2014, 34
(9):2346-2354.



