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Abstract: Lake Caohai situated in Guizhou Province is a plateau lake. The contents and distribution characteristics of total nitrogen
(TN) and transferable nitrogen (TF-N) in sediments of Lake Caohai wetland were analyzed by using the method of fractional leac-
hing and separation, and the effect of water level uplift on the potential nitrogen release risk of sediments was revealed. The results
showed that the TN content in sediments ranged from 1.94 to 14.07 g/kg, with an average of 7.76 g/kg. The content of TF-N was
relatively higher (between 1.70 and 7.59 g/kg) , accounting for 68.7% of TN. Nitrogen content of transformable nitrogen in differ-
ent forms was organic matter-sulfide form nitrogen ( OSF-N) > ion-extractable form nitrogen (IEF-N) > iron-manganese oxides form
nitrogen (IMOF-N) > weak acid extractable form nitrogen ( WAEF-N). Under different water level, the changeable regulation of
transformable nitrogen content of each form was different. OSF-N and IMOF-N increased gradually along the water level, while
IEF-N first increased and then decreased. WAEF-N did not change much. There was a significant positive correlation between TN
and non-transferable nitrogen (NTF-N) and soil organic matter (SOM ), which may have similar sources. Shortly, Lake Caohai
sediments have higher levels of transformable nitrogen and higher risk of potential release, while elevated water levels increase the

risk of nitrogen release. The study reveals the nitrogen distribution characteristics of sediments under different water level, enriches
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the understanding of the impact of hydrological conditions on the migration and transformation of nitrogen, and provides a scientific
basis for management decision of wetland ecological replenishment projects.

Keywords; Lake Caohai; wetland; water level; nitrogen form; release risk
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B FH A TR A, Pz IS IR % . 78 5080 % R A R A AR L B A SRR, SR S5 K A A W 4y, — >+ 4°C
VKFEPRAFE s 5 — O O AT b B AR KT, 3@ B R R 5k 100 H 30 IR A Y SicE B 348 A
TS E AL E AR
1.3 HA=E

TURR B A % T2 9 25 1 3 R U2y B 1 7 1. 43 IR 1 mol/ L G4k ( KC) % . pH =5 1



F A S TN E R BE AR B T AR RIRA T SR 54 409

104°12'00" 104°14'00" 104°16'00"

26°52'30" | T

26°51'30" -
oz b .
26°5030" - -
| S
26°49'30" |- I JTHEDKIRLS
I KT A X

KAV AL i IX

P 1 B R R A
Fig.1 Geographic location of sampling sites in Lake Caohai
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TS BRIRAN (K,S,04 ) WX BE fh HEAT HE . DA B (TN & i 9L 2 Ak e, B IR A A
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DURR A 0 UM 25 ) T 52 ) PR 3R, 5 M T B K A7 A2 Wi DX 22 sl /K AR X pH A2 A3 B oy
6.29~7.72 ,B& AR AL TF Mg 55 ms M TE ] & K RARLTE Dl 62.11% ~323.29% ;TP &4k 0.200~0.347 ¢/
kg, BIE N 0.274 ¢/kg, Holmimi (i i BUAE CH4A Ak, RITF i 7K (A Ak 5 e ARG E 3 AR CH2, BIZK (62728 8 X ; SOM. 5
I 26.7~290.65 g¢/kg, F i (E H BT R KA, BRARAF Hh BRAE CH2 b, BIK (228 01X, 25 18] 73 A AN 2
A(ED.
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Tab.1 Physical and chemical properties of the sediments

KA R SOM/ (g/kg) TP/ (g/kg) TR % pH K/ em
CHI1 43.02+6.05* 0.26+0.025* 67.79+1.33% 7.41+0.32% 24122
CH2 28.82+2.12° 0.20+0.003" 63.36+1.25° 7.68+0.04* 52420
CH3 139.8+12.05" 0.23+0.031° 97.48+2.35" 6.61+0.32" 83+3°
CH4 259.4+31.25° 0.32+0.031°¢ 317.67+5.62° 7.32+0.05° 176+3¢

* PURRHI BRALSE AR BUE N B E AR R 22 (n=3) , Rl —F1_EARARRNG FRER AL BIAE P<0.05 KF-22 5% B 3.

2.2 LAY TN.TF-N & NTF-N S B R 5%
ROERHIUBY) TN & i7E 1.94~13.59 o/kg Z[A],FHIfEN 7.76 o/kg. TN {105 S BGTBE IR K9 — T
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Fig.2 Absolute content of TN, TF-N and NTF-N, and percentages of
TF-N and NTF-N under different water level gradients
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Fig.3 Absolute content of different forms of nitrogen in sediments under different water level gradients
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AEF FZR— B WA E AL RE B R 72, R AR G L IR, RA i & L% 48 il NH; ,NH, 5
WEE T M b, FEAF A T R A NH gLy NO, i — 254540 NOS I AL /R, TS A A k28 7 JE il
RIAATEIE 2, SCBL T A PLE B . KO FRTHTF B, RS SRS R 0 & A4 R A HL AR iX
BFEEE OSF-N R M E BRI R, M S AHAAE R —A RS AR, K ALHa T SR AR T B & AR Bl T
St WG ARR FTTE M AE IR A RZERUTRRY) P s A Gead i AR T 2R BRUK A 46 T3 300 PR AR BRI 32
SR, AR TR AR TR B, R FG TR A 5 BEK A3 I s i B2 R AL AT I, KA 468 T
RWFAC AR, AR A W LA, S ECER R I T RIS TERE ORI
24 ARERESSHERFHXRE

PRSI A A8 W8 DX 2 380100 98 K 388, AR ARV TR 3L R AR W e A B 3 A X BE TR 8 1Y
A S FOBAS B LA AR AR RK AL 86 B T DA B4k R 7 (SOM TP .pH \MC L)L Jx WD) 5 &%
ZA (IEF-N WAEF-N . IMOF-N ,OSF-N \TF-N \NTF-N D)} TN) 2 [a]354T Pearson AHIEPE4HT , 455 .32 2.

2 AR DURIAE A R A RS -5 B IR 22 ) A R Sk
Tab.2 Correlations between different nitrogen forms and physicochemical properties

in sediment samples under different water level gradients

M TN IEF-N  WAEF-N IMOF-N OSF-N  TF-N  NTF-N TP SOM pH MC
IEF-N -0.14
WAEF-N 0.41 0.84
IMOF-N 0.84 0.37 0.76
OSF-N 0.99* -0.11 0.44 0.85
TF-N 0.99 ** -0.06 0.48 0.88 0.99 ™
NTF-N 0.99 ** -0.23 0.33 0.78 0.99™  0.98"
TP 0.58 -0.81 -0.39 0.03 0.55 0.51 0.65
SOM 0.95* -0.43 0.11 0.66  0.94 0.93 0.97" 0.75
pH -0.63 -0.60 -0.93 -0.79 -0.65 -0.68 -0.57 0.04 -0.37
MC 0.79 -0.71 -0.24 039  0.77 0.74 0.84 0.85 094  -0.03
WD 0.86 -0.52 -0.05 0.59  0.85 0.83 0.89 0.69 0.95* -0.16 096"

# FRBFEAMR P<0.05, #x F/Rn P<O.01(ERLE) .

MFE 2 ATLIE H, TN 5 OSF-N TF-N Jz NTF-N & 832 i) 5 24156 ( P<0.01) , 5 IEF-N \WAEF-N Dl &%
IMOF-N & &34 70 B E A (P>0.05) , i TF-N NTF-N OSF-N & A8 fbx) TN & &gk, TN &
5 IEF-N \WAEF-N L)} IMOF-N 4% £ AR K. TF-N 55 OSF-N £ 4 58 2415 ( P<0.01) , 5 NTF-N 2 [a] &
AR SE (P<0.05) s FESIEAA T, OSF-N 5 IEF-N \WAEF-N . IMOF-N A5G #4812, i R A TTAR P
OSF-N 5 IEF-N \WAEF-N IMOF-N ] gEARfE 52,

HRAE AN [RIK A A BE T DI RO S 5 H AL RAE (SOM . pH TP \MC DL K WD) 2Z [A] (1 3¢ Z AT LUHE T A
R RS K 1. RREIKAIAREE T YUY TN F1 NTF-N 5 SOM 2 [A] & 8 3 IF A1 56 (P<0.05) , i1
TN NTF-N 5 SOM I G848 HHAL B9 R W5 5 AS [R) K 52 6 B R UAR 9 BB 75 19 43 A1 23 32 51 SOM . iy A 5% i
FOGUUE T SOM HI TN SR —30, B LAVAHUTOIE RAEAE ™, SO U0 v RS2 AN TS Y Ao gk = 1
i, H TN B B IR R 2L BOK B A BT AR I LA URIE S B T RUE S S
HPARYE B (pH MC TP ) AR 5 AR CHE (P>0.05) | 3 46 7T A &5 i U B4 i i IR E . i,
BT 0 B TR ZURAE W BB R 2, K AL H6 T X DU A BILTT 1452 ), -2 52 1 3] BV AR A
OB T
2.5 KA FAF MR R SHMAIBER X

Rl KA ARTE , BT TN e TF-N S dii g i, 8 TF-N (5§ TN & &80 H 4> LA, X R A
SRBEE KA TIRG , TN TF-N S B AR FERE A, (B2 TF-N X TN 58586 i1 i 57 ik 52 s/ 34, TN A 86 o = 38 5k
H NTF-N S8, P75 Y B e 1 TR v 2 2 Wi 1] T e PSR O 10 24 2 3 2 09 T /K B35
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BAOKIABT UL NTE-N w3 (9 S A ORISR 5 AL 32 B BR 1, 0 N ik 2 SR A9 3F nl S AL S R i
TN {9 FLEESE O, R K 9 ROV S B e (O R e PR e AT 2. AN, Mt A R A A e — AR 1Y,
A WS B AR ST AR K LR OB P A 3L DR SR A R it , AR PR E PR AT S U 6 Tk
I RIE AL, DU T e A2 S0 S RO, AT Xk P K i A — S 2 ), B — 52 AR b W L T 7
S

FATHIKA 5 A FH R U RO AT RE XS 7K B ™ A SR e B ) ) BE AR IR A B, Rl 2 7
PR A AL HE AR R e by W A IR T 2 1) 2K (A T B 171 52 MR /K J5. B R BV 36 TR (3 e AR ) RS i
(R RS AL, A4 T g K A TS BRI, DR A, 46 TR A7 A [t 3 1 0 4t 3R K (2 75 il
FHE K AR YO T AR O S A BN 255 AR .

B IKSCERAN AR T BRI D 1 A kA S ) A R AE, Bt 7K (6 T, OSF-N Al IEF-N & 5 LI
FCrby BT H A S L B I 2 35 RORE IR SN, T R 23 X A S A TR 2 2, o AT TS
By 1K SR A AR SCHIBIF S MR 2570 R3S 1T ORI A XSS, (ELS B S e AR b 800 7K 5 By BAA S
J Sl e AU LI SRS, B2 B 2R AL AR TR K B AR B2 IR BB,

3 &it

1) GEHE IR TN i AE 1.94~14.07 g/kg Z IR, BI{HN 7.76 g/kg; Bl S A5 W5 W, 78
1.70~7.59 g/kg Z 8], i TN [ 68.7% , Bl 7K T R 3748 K, 450 s B9 Al e A2 e o B e {91 3 T e e LA
PRI R OB R

2) RO TR AR [BTE S 0] A S AL & B R /MR OSF-N>TEF-N>IMOF-N>WAEF-N, OSF-N | IMOF-N
WA KT e S Pk 3, TEF-N &5 B B2 e i FAR A R 4, T WAEF-N &5 AR LA K, K AL 4R T
Wi L AR A RAAE , 35 0 TC AR BB ORI

3) KA T R EG I, I AR W R AR BTS G, PR Ry R A B e . 5 2eib 5 455
B K SCBARARAE , 3k — 24 7 B AR S AN KOM K BRI B RS20, O R TR A PR e SRR LR A A0

4 S 30k
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