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Nitrogen Forms and Its Distribution Character in Immerged and Water-level-
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Abstract: This study measures the contents of different nitrogen forms in the immerged soils and the soils of water-level-fluctuating zone of the
backwater area from input river of Three Gorges Reservoir; and analyzes the relationship between nitrogen forms and environmental parameters.
The results indicates that: (D Content of TN in the surface immerged soils ranged from 436.0 to 921.6 mg/kg, and that in the soils of water-
level-fluctuating zone ranged from 1253.5 to 2 439.8 mg/kg. Compared with the TN content in surface immerged soils from the shallow lakes
in the middle and lower reaches of Yangtze River; content of TN in the surface immerged soils is in the mid-lower level and the TN content in
the soils of water-level-fluctuating zone is higher than that in the surface immerged soils. (2 Content of transferable nitrogen in the surface
immerged soils ranged from 289.7 to 511.3 mg/kg, and that in the soils of water-level-fluctuating zone ranged from 271.6 to 595.1 mg/kg.
Organic matter-sulfide form nitrogen( OSF-N) is the predominant form of the transferable nitrogen, whereas ion-exchangeable form nitrogen
(TEF-N) is predominant in the transferable inorganic nitrogen. (@ Correlation coefficients between nitrogen forms and environmental parameters
show that OSF-N is the main impact factor to increase the concentrations of total nitrogen and transferable nitrogen in the surface immerged soils
and the soils of water-level-fluctuating zone. The increasing of the concentration of the transferable nitrogen is mainly from OSF-N.
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forms; distribution characteristics
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Fig.1 Sampling sites in the Daning River
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Fig.2  Sequential extraction process of nitrogen

oAl 2 H 00 5 - A AL 4 TR A R
e s T IC AR L BRE 6 55 3 I Rk 4 6 i
ASC 57 3 UKL 411 FH 5 2R S 2000 O HRLEE 43 HTAX
W s WA R X S Sefir Sl e, I3k 2 1l
FRUEA TY/T009-1996.

2 HZR5UE

2.1 FES BT
2.1.1 APUR

BB ERE S, A LTS A 23 ~ 34 g/kgl
), w2 TRV R I R K I R 2 DU A LT
B ol 15 o/kg ™ AR A A N 35T, B K AE
PLALE S6 A, e/ MEHILTE S2 s CIER 1D AR,
FH T 7K P A B T3 D, ¥ 08 A3 WL B ¥ 20



2886 7N 58

B o 30 &

PEOR B T IEA N AR AT A

WA LIPS B AR 22 ~ 77 g/kgl
], B S TR T L R 0 A AN A, e KA
HBLAE S5 AL, B/ IME L BLAE ST AL, e ki 5 o
AMEMZE 3.5 1% R T 52 PER KL IS AT 520, 164
FE KM, TE R T HEBEIX, i 94 i v PR R ) S
SR AR TE ISR HE 22 KT A5 B A8 R Tl ) 28/
FE R KA IS AT I R P, KT I, K AR R R
HLRE ) BAR, IR 2R 5 77 AR YR VD IR AR V5 e M DL K
N B A ) 2 B P X KA R BB (145m 7K
R, WITEAR %, TR PR R /K AR Ok G2 A i 3R, /K AR IR
TRRR 2%, X i 4l 1R B BRI SR AR S — 41, I 2
B, PURBRTE T T b BV e TEVEVE B, T V& 5 v 41
SRIMAE .

R 7] g ek A AR Ay 55— 7 b, AR o R v
2 S A I ER) it FH A B A 357 7K (R HE TR0, A 3 v
oy AT R A B R R ORI 2
R 5 7K 30 2R 7™ R i Y T AR s A BT
X KR B TR A AT Y A 1
2.1.2 ki

FNHEAR LU, B i o R 2 3 LUK D R 2
KRR N D R )k =, X — e BT g R S KT
v I R A B R 4 A — ) Rt
HERE SRR A B R P 38 5 A 77.0%, K
SR 13.0% , IR D I3 S 0 8.2% 5 T
oy DR T R B RN 67.7% Ml
W35 5 14.5% i RIS R 7.4% .
BB IR UL R VR s DR AR AR LR 1.

F1 RIRTIEFEES LR DA RMNBAER

Table 1 ~ Concentrations of OM and composition of grain in immerged soils and water-level-fluctuating zone soils

B b N i AR

5 TR HUR/Gr kg™ T/ % i/ % AT/ % B %
500 ~ 250 pm 250 ~ 125 pm 125~ 63 pm 63 ~4 pm

S1 30.09 3.39 4.06 12.06 72.16

S2 22.89 0 0.04 7.72 78.29

Vvt S3 24.24 0 0 3.50 81.66

4 25.26 0 0.06 7.47 78.27

S5 25.76 0.68 0.16 7.57 77.43

S6 33.52 0.77 1.29 11.13 74.12

S1 21.57 9.89 7.63 10.86 61.2

S2 61.69 2.73 10.35 22.66 54.54

O~ S3 41.66 2.63 3.81 13.35 69.74

R0

4 65.05 0 3.20 15.34 73.50

S5 76.99 3.08 3.61 13.98 68.47

S6 57.10 2.15 1.05 11.03 78.93

HE 4l U AR 0 R 2 As HE, LA 0.063 mm A ST,
<0.063 mm A ¥ W 44, > 0.063 mm A4 LKL,
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BB I SR R R SR
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VYRR RE BT B 1 5% e B R DX (R ZK K 5 R 5
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mg/kg 2 1], S5 KA IRAE S4 ikl e /IME LA S3
MAL, S KA S B MEA =2 2 5, P 17387
mg/kg. S4 UG AO BRI, b MA S EZ AN
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Fig.3  Distribution of TN in immerged soils and

water-level-fluctuating zone soils
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Table 2 Concentrations of IEF-N, CF-N, IMOF-N, OSF-N and their ratios to transferable

nitrogen in immerged soils and water-level-fluctuating zone soils

TR TEF-N CF-N IMOF-N OSF-N
/F‘Ti/mg‘kg’l At 5 Ee i/ 9% /F‘Ti/mg‘kg’l At 5t/ 9% /F‘Ti/mg‘kg’l At 5 Ee i/ 9% /F‘Ti/mg'kg’l Bt 5 Le i/ 96
S1 39.8 7.8 11.6 2.3 9.3 1.8 450.6 88.1
S2 35.0 12.1 11.9 8.3 2.9 234.5 80.9
B g S3 42.2 13.2 14.0 4.3 6.3 2.0 258.6 80.5
S 29.2 9.8 13.2 4.4 4.2 1.4 249.8 84.3
S5 51.2 13.8 13.1 3.5 14.1 3.8 293.3 78.9
S6 32.6 10.4 8.3 2.7 8.2 2.6 265.1 84.3
S1 12.9 3.9 8.3 2.5 8.4 2.6 296.8 91.0
S2 34.3 7.8 8.8 2.0 12.2 2.8 384.7 87.4
W S3 13.6 5.0 7.1 2.6 5.6 2.0 245.3 90.3
4 63.5 10.7 11.3 1.9 17.0 2.9 503.3 84.6
S5 17.9 4.8 7.9 7.3 2.0 341.5 91.2
S6 34.9 8.6 8.2 2.0 10.4 2.6 352.4 86.8
el ki 289.7 ~ 511.3 mg/kgZ ], e KA HILAE ST Ri4L, S
e " AMEHIBLE S2 #5048, R85 BMEAR 3 2
E"mo 160 ;;;%f SEEIA 350.7 mg/kg, TR 57.9% W Tl T
u S 82 AT A AR B A 271.6 ~ 595.1 mg/kgZ [H], f%
3 o B KA RAE S4 Ak, B IAE S3 24 Ak, Bk
o, 0
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Fig.4  Concentrations of transferable nitrogen and its ratio to

total nitrogen in immerged soils and water-level-fluctuating zone soils

AHT TR B b SR i o, TR AL S S A

S /MEAMZ 2 152, 340 402.3 mg/kg, i A
123.3% . & 4 nfLLE I &7 L erh i s
B AR R LRV IR L R, O RO =k
IKEE R 5 IR T e, N T i s 8 L3 T
52 20 K G il A i B0E 2 ] e S ZUR R
TR, NI E S5 2K R B R T
YR LT R R SR A m S



2888 7N 58

B o 30 &

X KA B TR AN P85 A 56 i) AN A

AR AEF-N) S 7 1 R R % V),
S AR BE IR B, T A
R EiaRe 599 1, 2 A o RIS 5Kk
BAGIRMTE AN12) 2 B R b IEF-N 5 B AE
29.2 ~ 51.2 mg/kg 7] 224k, 5 AT e A0 2 BCEE 9] 11
7.8% ~13.8% .M ¥ T4 IEF-N & &1 12.9 ~
63.5 mg/kg [l A2 AL, 5 AT A AL A B LB ) 3.9% ~
10.7% . TEF-N &R IR fe ) e ik 1K ] e A S BB A,
BB R Al TR R IEF-N AR T A A
AT ALK WAL 5 b, s4 55467 (¥ TEF-N (1)
TR E A LIS TR % LR LR
4 IEF-N FHFINH, -N3 2k B % B0 e i
AR, B RHTEIE SR B b A gefe e
AL, T BRI b A A HL 3 2 i
A i B4 55 T 56 W A LA B o3 il DR X
NH," -NZ> A0 42 7 FH B . Sa sCRAE A7 5 n) R A
52 B G0 A 35 V5 2K R AV K PR HE TR B2 1 5
M7 5%, 30 ON 1 & 5 W 8 O ey (L3R 2) L W v
iy I AR I TEF-N 2 800 KR &8 TR T e s
FEAE B IR, SE g A Ak — P A

BRIR 6 45 & A B CCF-ND B FR 4 55 R ml $2 H A&
AOWAEF-ND, JL45 5 B8 I AH Y Tk IR R 1 45 & fig
I, RERBPERERIE T IEF-N AN 325+
FEhh IEF-N & & 4E 8.3 ~ 14.0 mg/kglAI 224k, (5 1]
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1) 84.6% ~91.2% . H3E 2 W[ LLE Hh, I ¥ alr 1+ 3%
H a7 OSF-N 2 i 3L A b TR W LA i 11
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A E BRIRE S rp, JE W T b
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Fig.5 Distribution of untransferable nitrogen in immerged

soils and water-level-fluctuating zone samples
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Table 3 Correlation coefficients among nitrogen

forms in immerged soils samples

PEAL 59, X — &5 R W FE S OSF-N 5 TEF-N.
CF-N. IMOF-N K n] ReA£{E 7 =, I nl g i+
B rp BIAE B A 2 1 2 DI BE )52 M A %
WA PR S B L2 N R RS 4
g R 445 THEW HIETEIESATHZ
(R RH DGR 3 #4652, W v ol L IN BT E 5 %
AR W E A, 5 OSF-N+ IMOF-N AH G MR Uf
Ui Y& AT T TN B R RN = 2k B OSF-N
1 IMOF-N. 7] # 1k & % 5 IEF-N. CF-N- IMOF-N.
OSF-N R AH ¢ Vi & 18 2 W W 35 AH Gk F, o 5
OSF-N HIAH KM e i, AH ok R E0A $] 0,998, 1X i ]
FE it R ] 3 A 28 02 B I B I 32 KU T OSF-
N. 13 4 7] DUE H, & TR B Ik 28K 535 A
%, Ut I AT T rh AN R TE A B R U5 ] BEAH ]
BB IR i AR AR 52 2 R IR R 32 1) 56
Wi, S TEAR G B S YIRS Z A A R R — &
FREE B3R T & 2 T BERIAH G R 3R 5 4511
TR AT S ISR ST SR
R4 EESLERRBSHEXRBER

IEF-N CF-N  IMOF-N  OSF-N TTN TN Table 4  Correlation coefficients among nitrogen forms in
IEF-N 1 water-level-fluctuating zone samples
CF-N 0.424 1 IEF-N  CF-N  IMOF-N  OSF-N  TIN TN
IMOF-N 0.812° 0.351 1 IEF-N 1
OSF-N 0.273  0.295 0.301 1 CF-N 0.921 1
AEAEE 0397 0322 0403 0.9917 1 IMOF-N 0.961" 0.962™ 1
™ 0.217 0.415 0.478  0.828" 0.819° 1 OSF-N 0.947" 0.955" 0.960" 1
WHAER 0.9657 0.958% 0.971"  0.998" 1
)% {E0.05 KT F B, /E 0.01 /KF b B3 A 5 CRUR A ) )
1 ee?‘“o?s KOV EEFEANTR, = x £ 0.01 K F 535 A SR CRUE A ™™ 0.867° 0.89° 097" 0.900° 0903 1
B, A% =6, NI
*5 RETEHSPEESASMESHMEXMNE
Table 5 Correlation coefficients between nitrogen forms and environmental factors in immerged soils
T DO PH CaCO, oM s Fe, 05 MnO SR

TEF-N -0.321 -0.131 -0.465 0.138 0.843" -0.857" 0.816" -0.623 0.883"

CF-N -0.133 0.462 0.162 -0.830" 0.421 -0.125 -0.736 0.333 0.756

IMOF-N -0.524 0.284 —-0.465 0.134 -0.842" 0.108 0.827" 0.735 0.708

OSF-N -0.752 0.246 0.731 0.22 0.825" 0.328 -0.369 -0.589 0.939"*

TN -0.132 -0.134 0.359 -0.332 0.791 -0.276 0.174 -0.628 0.850"
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Table 6  Correlation coefficients between nitrogen forms and environmental factors in water-level-fluctuating zone soils
T DO PH CaCO;, oM Es Fe, 05 MnO YR it

IEF-N -0.254 -0.143 -0.452 -0.075 0.473 -0.757 0.292 0.156 0.251
CF-N -0.142 0.459 0.142 -0.072 0.314 -0.145 -0.035 -0.064 0.069
IMOF-N -321 0.328 -0.471 -0.162 0.354 0.195 0.327 0.020 0.033
OSF-N -0.652 0.432 0.754 0.112 0.557 0.428 0.061 0.099 0.062
TN -0.342 -0.127 0.452 -0.126 0.500 -0.372 0.222 -0.187 -0.249
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