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Adsorption and desorption of NH;-N in the different soil genesis layers in the nearshore vegetable field of Er—
hai Lake
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Abstract : In order to illuminate the adsorption and desorption characteristics of NH;—N in the different soil genesis layers of vegetable field
around the Erhai Lake, the experiments of isothermal absorption/desorption were conducted and the effect of soil physicochemical properties
on adsorption and desorption parameters were also analyzed. The results showed that isothermal adsorption and desorption characteristics of
NH:-N in the different soil genesis layers conformed to the Langmuir model and linear equation, respectively. Adsorption and desorption
processes of NH; =N in the different soil genesis layers were irreversibility, and there was a "hysteresis" phenomenon during the desorption

process of NH;—N. The saturated adsorption capacity (o, equilibrium concentrations ENC, and desorption rate of NHi—N in the different soil
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genesis layers ranged from 435.597 to 982.757 mg-kg™, from 0.370 to 0.661 mg- L™ and from 0.281 to 0.729, respectively. The adsorption

ability of NHi—-N among different soil layers was, in order of preference, A layer > P layer > W layer >G layer, while their desorption ca—

pability was contrary. Silt content, clay content and sand grade microaggregates in soil were positively correlated with (), the maximum

buffer capacity MBC, equilibrium concentrations ENC,, and they were negatively correlated with desorption rate K;. Qp, MBC and ENC,

were positively correlated with organic matter OM, total nitrogen TN and NH;-N, and they were negatively correlated with TFe, TMn and

pH. But there were the opposite changes between K; and chemical properties of different soil genesis layers. Above results of this study

could provid valuable parameter for determining the diffusion flux of nitrogen from different soil genesis layers to Erhai Lake through shal-

low groundwater.

Keywords: NH; —N; adsorption and desorption; nearshore vegetable field of Erhai Lake; soil genesis layers
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Figure 1 Distribution of the different soil genesis layers
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Table 1 Physicochemical properties of the different soil genesis layers
2 HUBZH B/ % j:igﬁ}ﬁ/ ‘r,j—fL AT SR AL /%
WRE(2~0.05 mm) HPKL(0.05~0.002 mm) ZHKL(<0.002 mm) g em” BREE/%  ibRi4%(2~0.05 mm) BRI (0.05~0.002 mm)

A2 34.91+£2.30C 56.76+3.21B 8.33+0.92A 0.92+0.00C  55.84+2.20A 73.18+0.58A 26.82 +0.58C
P2 37.32+1.14C 57.12+0.85B 5.56+0.29B 1.36+£0.02B  47.27+0.40B 65.84+0.20B 34.16+0.20B
W)z 42.25+0.18B 57.10+£0.42B 0.66+0.25C 1.36+£0.02B  48.47+1.92B  51.70 +1.58C 48.30 +1.58A
G2 72.39+0.60A 26.02+0.58A 1.59+0.02C 1.46+0.04A 41.51+1.83C 51.15+£2.39C 48.85+2.39A

TR OM/g kg™ TN/g kg™ NH:-N/mg-kg” NO;-N/mg-kg” TFe/g-kg™ TMn/g kg™ pH
A2 60.34+1.03A 4.04£0.11A 3.48+0.03A 58.52+1.18A 41.81+0.46C 0.71+0.00C 6.77+0.03C
P2 13.61+0.27B 1.06+0.05B 2.88+0.04B 55.61£1.29A 42.12+0.18C 0.74+0.01BC 6.78+0.02BC
W ZE 3.65+0.05C 0.54£0.11C 2.70+0.06C 54.58+1.11B 45.52+2.15B 0.75+0.03B 6.83+0.07B
G2 3.58+0.03C 0.39+0.01C 2.58+0.01C 53.33+1.21C 49.41+0.24A 0.82+0.01A 6.96+0.01A
T A SRl PR R 22 57 .35 (P<0.01 ).
Note: Values with the different letter in a group are significantly different at the P<0.01 level.
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Figure 2 Adsorption curve of NH;—N on the different soil

genesis layers
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Table 2 Isothermal adsorption parameters of NH; =N on the different soil genesis layers

Langmuir #5171

Freundlich F7Y

THRLZ fumm i SRR BAG R WAROEERE p WA wEE »
Qo/mg kg MIREBK, MBC/mg-kg' ENCymg:L" 2K, R n
AJE 982.757 0.015 14.545 0.937 0.871  0.000 7 17.122 1.197 0.846 0.001 2
P2 696.225 0.014 9.886 0.661 0.887  0.000 5 12.252 1.224 0.860 0.000 9
Wz 556.206 0.013 7.008 0.558 0.911  0.000 2 8.891 1.223 0.885 0.000 5
Gz 435.597 0.015 6.490 0.370 0.888  0.000 5 8.629 1.273 0.852 0.001 1




2238, 4 - ERIARIIL SN ) 2 2 NELI-N W B R 349

Bz , Qo AR IR KU B /N, 3 2 W] L, T O 2 35
A [A] 4 38 K% AR 2 NHG-N B Qo (KK N A J2
(982.757 mg-kg™')>P JZ(696.225 mg- kg™ )>W =
(556.206 mg-kg™)>G J=(435.597 mg-keg™), E/n A
TR AR NHIi-N B Qo tHZERK , T H AR 2,
d 3 NHG-N B0 RUBS B, PR Ry 7 v 2 T UK
YERT , 3% rp NHi-N & 5 i 2% o P9l )y v +
NH:-N i) Qo N 573.81~3 666.18 mg kg™, ] =
PN S BT NHI-N 9 Qo o~ 138~534 mg-kg 1™,
KALH R IR AKEATIRRY) NHi-N 1 Qo }1294.11~
1 466.67 mg-kg '™, +3EXF NHi-N fUMBC J& + e rpf
fnE > NHi-N i, - S8R NHI-N R 222 iy
KRBT . 3R 2 RUIHE T 73 AN R 1 98k A 2
NH;-N i MBC H# A J2 (14.545 mg -kg™')>P )2
(9.886 mg-kg™)>W JZ(7.008 mg-kg™)>G JZ(6.490
mg-kg™) o FRFHBIREAILLL A SR ORAP X TR EEE b - S5 %)
NH;-N f) MBC 4 117.65 mg-kg™ 7', AS[a] X 45§, 1 €
NHi-N 1 Qo F1 MBC 25 540K, B T 5 L3 s fk
PEBUE VIS , A 50 7 J5 2 b 2 S I A A 54
IR —E R FR T REARSE R G i A ek
HIH R G A a5 DB S O T
UURI—/K 2 e Hod i AL RN SR A 20 T R A —
FIAN IR, TR % i Ak B A A T e e
I AHSE RS A TE AN SRS AL TSP IR RISl . 7
ARG, AT 0.1% 0 Z A5 SN G AL P i v, i
F T S EES S A A A T 0 A S A Y R R o
it AR AR A

ENC, A [7] 4= 58 e A J2 e A W — fide R st A v
ARG P17 NHE-N YR RE, 2 T 38 A W o s i 2 11
By . MuKAK NHI-N ¥k /NF ENC, B, 38 H 30
AT R, BN NHI-N (U875 e 2, 1438 H B
B4R, R NHI-N (90718, 3% 2 RIS [A] 14
KAJRZE ENCo A A J2(0.937 mg-L™")>P J2(0.661
mg-L7")>W JZ(0.558 mg-L™")>G JZ(0.370 mg-L™"), i
W AE 3T 2 ENG, IR, BB R A9 NHI-N
2550 R R 2 R K B K A TR

i Freundlich BEAYA i AW B 73 TIC 22 880 KR
2) A A B AR Ky f ok, O 17,122, S BZ)ZE +
BEXT NHi-N 1 [ERERe 1 i, Db 1 [ 3
NH;-N )b~ K g4 8 M W EF G 2 K, 8
/N33R 8.891 Fl 8.629, Ui BHIZZ 3 H iy NHi-N
Ay MR K HRORE, I HL %2 S R K B
FHS TR fe <, PR XU 3K o

T e S A R B, I S k)2
Ho R K SR S I BEE M, i 15 1 R R AR E
K FE K BAE R AW T A TR (VRS R
P HGL R ) M (A s stk A HLED ), 5
TR R, Hoh NH-N A9 - A 1o e /&R
B R EZEIRT . Hik, FARXT Q.
MBC .ENC, 1 K, B3, XoF B A TER 60T o 2 b -
X} NHI-N W 240, 38 o et - S B2 6, U
DHEE AR . R EOR)Z TN KB IR R
BT X WF5E 3R AT TR 2 - BB X NHE-N 11y
W B RE 7B 2, NHG -N B IOXURS R, 7E 7R 2 1 R K
YERR , I FR A NH-N W2 50 B B3R5 b iz
TEREIT R )2 T 7K NHE-N B8R 4 0.163 mg-1.7,
T K NHi-N ¥ EE N 0.127~0.222 mg-L'19, ffI
TCIE R B KA SR K NH; =N #e BEHME T A +
BRI JZMENC,, RIAER )2 H T /K S K Ve
T, ARREAZ - NHi-N % 7 gk, 2]
“UEBIVERL S A WA AN [R] 5 AR 2 NHE-N iy
S, o nT AR R Rl 2 T KT RS ) ey 2
PSR
2.3 EHAELIEL AR NHI-N B RAFE

i A e R O 40 3 RS ik R AN AN O 2R 381 R B 2
AR 3 52 i 81 - 8 ey A 5 U TR K B 5 1) J
Jiiro Pl 3 SREHBES NHI-N W& 3, NHI-N i
Wt SR S, PR A IR 5 M AH OG (P<0.000 1),
AR K, 5 (K 3),6 J2 HIER s R ROk,
47 0.729, 1580 G 2 - HEWE 9 NH; =N 4 72.9% 51K
BB RN IR, AN NHI-N 2% e fi 22
FLOZ W Z(0.666) F1 P J2(0.444) 5 A J2 4 327 I
/M 0.281) BT A JZIR Y NHi-N AR5 0Bk,
A o R B ) 28.1% . EALIE 1 AN 2 B, AR+

180
1501 Y 4
K i r@;f’a o
\%‘3 120 P £ P e &
1 ] -
2 oot =
= | et __.-"
¥ | . } o -~ ,_1"-
60 F ! e
T FLoTEA
L | £ -
% 305" . '_.-"_:_--I*- i P}% I+ W %
o0t & AR ¥-GJE

.................................................. e

0 50 100 150 200 250 300 350 400
NH; -N Wz fff i /mg - kg™

B3 REH R R NN HRR
Figure 3 Desorption curve of NHi—N on the different soil

genesis layers
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% 3 RELELER NHi-N HEFRSH
Table 3 Desorption parameters of NH;—N on the different soil

genesis layers

BAAERE MRER o REE K, R P
A -0.053 0.281 0.978 <0.000 1
= -3.836 0.444 0.979 <0.000 1
L@= -2.886 0.666 0.991 <0.000 1
GJz -0.662 0.729 0.982 <0.000 1
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TFe ,TMn 1 pH & 5 AH 3¢ 5 |, 5 W BRHAH < S 500
e, Ky 5N [R] - 88 A= J2 Ak 2 Mk 30 A A s i A
o MR R —fige W 2 505 S 2 T R 6 R
& ,NHi-N>TN>OM>TFe 5§ TMn>pH, 368 {4 5
HAA(TN B NH-N) ¥R B i 25 52 e 5 A [m] 12 38
AR X NHI-N B B o A AL 7 2 i AN ]
4k A )2 NHG-N W B — A i Yy B R 2R X =R
JBS BEL S TE B AR AR, 0 1) I & Rk BB
A R4 B SRR A ) F NH-N 0B, i
BB 5T B 2PN NH =N 54 ML 7 W el s e
FAETE R, X092 5 R T B0 A WU 7E
B SR, T A LT R A R . TFe
TMn il pH 5 0% BSOSO 56, 145 A W S 80 O
MR R . —LffF 2 i IR 2 3R ks S
NHi-N S 2B FEMAK, FERHE gk
A ITE A SR EAE T, VRS T
NHi-N Bk, (75 0 i b i NHI-N i %
B2 HE T NHI-N BB, 340, ik R AR SE oY
N B T B pH B3 T, NHG =N ) 0% B 2 4%
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&4 RH-FERSHE T MBS REE XS

Table 4 Correlation between adsorption—desorption parameters and soil physical properties

B 55 B B AR LAY
WKL(2~0.05 mm)  BPRi(0.05~0.002 mm)  Fiki(<0.002 mm)  BPRIZL(2~0.05 mm)  ¥pkiZ%(0.05~0.002 mm)
TR i Qo/mg kg™ -0.769 0.650 0.959% 0.951% -0.951%
B K755 MBC/mg-kg™! -0.672 0.532 0.963* 0.965% -0.965%
I LS vk i ENCo/mg+ L7 -0.832 0.730 0.886 0.923 -0.923
FEE % K 0.767 -0.637 -0.973% -0.9937% 0.993%

T %% FORTE 0.01 AP BB AR ; * R7RTE 0.05 K FBFMK. TR,

Note : ** Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level. The same below.

&S WH-ERSHE TEAFERE XS

Table 5 Correlation between adsorption — desorption parameters and soil chemical properties

W i 25 OM/g-kg™ TN/g-kg NH;-N/mg-kg TFe/g kg™ TMn/g-kg™ pH
MR Qo/mg kg™ 0.949+ 0.952+ 0.988 -0.864 -0.880 -0.818
B Z5HE MBC/mg kg™ 0.970* 0.969+ 0.9913 -0.808 -0.801 -0.737
I S e i ENCo/mg - L 0.916 0.924 0.970% -0.892 -0.927 -0.867
FRNZH K K, -0.894 -0.894 -0.949% 0.906 0.861 0.835
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A, 4 pH>8 Rl A HFN NH [a] 1 0 [ 55 4 sk
55, WCHHESSHN . (RABER A ORTR] 13k A )2 pH
H 6.765~6.955 , T H.K /= A< S5 “IBIF 53 1) 2% W oA 7 o
Hi) pH 5 NHi-N ¥ BE (19 0C &, FF AR 5519 pH. LA
F3F TFe TMn 1 pH % NH;-N W [ 8 58 5 A B
FAERAR—2, FE T LR E 224 TFe |
TMn F1 pH 5 NHi-N ¥ & #4709 AH OG0 0, A9
HE X ik 22 IR F- 5 NHi-N 12 B — i 0 S 5500 A 56 43
BT, T NHI-N W B 2 550 i o SO 3 e
2 EE A HFEAVERNZR.

3 £

TEIRR ST J S AN (] - 48 & A 22 NHI-N 9 S5
RF — i W AR 43 A & Langmuir #5258 Fl— ok Pk 7
T, HHO NHI-N B RE T8 A JZ>5P [Z>W 2>6
JZ, FR U H R A S, B2 X NHE-N [
B RE e/, XM NH-N 928 mhfig fyibii2s | +3erp
NH:-N RO K

A SEHUZE B L R B i AR R 4] 3R
AR SR ES%0 00 MBC . ENC, R IFAE KR, Sk
S K AR R B & i FbRr 2 A
RIS R L, WA R T R0, S5 Q..
MBC .ENC, 5 13 OM . TN 1 NH;-N £ FFHXEER,
5 TFe TMn l pH AR KR, MFERSE K, IE
AHRL, WA T rh 20k B LG HILBT R 52 NHE-N i
B B 2R
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