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Vertical Distribution and Pollution Risk Assessment of Nitrogen, Phosphorus,
and Organic Matter in Sediment of Inflowing Rivers of Erhai Lake Estuarine

Wetland in Wet and Dry Seasons
WANG Shu-jin' ,LIU Yun-gen'?" ,WANG Yan'? ,HOU Lei'”*, ZHANG Chao’

(1. College of Environmental Science and Engineering, Southwest Forestry University, Kunming 650224, China; 2. Research Institute
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Abstract: The estuarine wetland of Luoshijiang River, which flows into Erhai Lake in Yunnan province, was regarded as the typical
research object. Sediment samples in the estuarine wetland of Luoshijiang River were collected by the cylindrical sediment sampler and
the samples were from surface layer (0-10cm) , middle layer (10-30 ¢m), and bottom layer (30-60 cm). The vertical distribution of
total nitrogen, total phosphorus, and total organic material in dry and rainy season was analyzed and contamination risk assessment of
sediment was accomplished. The results showed that; (D In dry season, average concentrations of total nitrogen in sediment on surface,
middle and bottom layer at estuarine wetland of Luoshijiang River were respectively 1.734, 1.453 and 1.255 g-kg™', the average
concentrations of total phosphorus were respectively 1. 085, 1.034 and 0. 992 g-kg™', the average concentrations of organic material
were respectively 59. 051, 47.730 and 42.133 g-kg™'. In rainy season, average concentrations of total nitrogen in sediment on
surface, middle and bottom layer at estuarine wetland of Luoshijiang River were respectively 1. 147, 0.948 and 0.895 g-kg™', the
average concentrations of total phosphorus were respectively 0.599, 0.523 and 0.519 g-kg™', the average concentrations of organic
material were respectively 53. 098, 46.897 and 43.395 g-kg™'. @ Single factor pollution index, organic nitrogen and organic index
assessment were used to evaluate the contamination level of sediment, the assessment results showed that; In dry season, the
contamination level of nitrogen and phosphorus in sediment was on severe level, organic material contamination was on medium level. In
rainy season, the contamination levels of ON and Ol were medium, and that of Pl was mild. Generally, the contamination levels of
nitrogen, phosphorus and organic material in sediment tendency were as follows: dry season > rainy season, and the pollution index of
each layer followed the sequence of surface layer > middle layer > bottom layer, and the most extraordinary contamination of them on

surface layer was uncovered whatever the season was. (3) Pollution origin of estuarine wetland of Luoshijiang River in dry and wet season
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had great differences, it was mainly the exogenous source in dry season, but it was the internal source in wet season; The potential risk of

release of nutrient salt of sediment in dry season was higher than the wet, and the risk in the surface layer was the highest.

Key words: Erhai River basin; the estuarine wetland of Luoshijiang River; nitrogen, phosphorus and organic material in sediment;

vertical distribution characteristics in dry and rainy season; pollution risk assessment
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Fig. 1 Locations of sediments sampling sites in estuarine

wetland of Luoshijiang River
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Fig. 3 Vertical distribution of total phosphorus concentration

in sediments of dry and wet seasons
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Table 4  Analysis of variance for total phosphorus in each layer of sediments in dry and wet seasons
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x5 T.EEERNRY OM FESF

Table 5  Analysis of variance for organic matter in each layer of sediments in dry and wet seasons

MSTREA TR F Sig. t df Sig. (XU)  H{EEME PR
. ik T AR 5.173 0.025 1.142 105 0.256 5.953 5.212
FEREon  PEITEA
BB AR 45 1.148 79. 953 0.254 5.953 5.184
. §ha 4 0. 046 0. 831 0.143 106 0. 887 0.833 5. 846
P on  PETER
BB TT ZE A AH A% 0. 142 103. 395 0. 887 0. 833 5. 860
. §ha 4 0.277 0. 600 -0.258 101 0.797 -1.261 4.886
P on  PTER
BB TT 25 A AH A% -0.254 87.553 0. 800 -1.26 4.958
x6 TFT.EEMBMBERTREETNER
Table 6  Result of single factor index evaluation in sediments of dry and wet seasons
R L W Pl
SURUME RRM P bERE HREE SRR R/ME A T AERE HRAEE SRS
EIA 1.047 3. 100 1. 809 0.053  EEEY \Y 0.283 2.285 0. 946 0.057 RISy Jii
FE S 0.913 4.120 1.723 0.073  EHEIGY \Y 0.354 1.745 0. 808 0.033 RISy Jif
)2 0.877 4.647 1. 654 0.080  TEREIGY I\ 0. 487 1.315  0.759 0.040  BRREVSY 1

(WES). 28 ik, & 2 U0 5 Y XRS5 2]
AR RZE | 2| RZE, B 215 3 KR .
(2) T, WEAHLE(ON) F5EO a2k
PR 7 vT A, 22wy (g 3 )2 TR
) ON 7£ 0. 025 ~0. 353 Z[a]  SEH{E 450 0. 178 |
0. 140 1 0.119; &7 3 Z VL% ON 7£ 0. 020 ~
0.260 Z[a], F-X{E 55 0. 111, 0. 091 F1 0. 084.
MR L K20 ON AT EE T ZE (P <
0.01) , T2 T B V5 YL F i B2 v Y 22 ], 15 4 X
Bk 2 I ~ IV MR ZR)E T rh B is 4y, v e XU ik 2]
W& 5 PSR —3, T 823 EUIHY) ON

IRRERE > PR > KEMBEH(LE6), HU+2
)2 ON IS L8 8=,

(3)F . BFAHHIEEOT) PN L5 R

FH% 8 FI A, T Z= % VL] {8 Hb 3 JZ TR
OI 7 0.015 ~ 1. 878 Z [a], F-H{H 5 % 4 0.613
0.424 #10.308; {EZ 3 ZULAY OI 1£ 0.013 ~
2.360 (8], FIE 43504 0. 344 . 0.273 Fi10. 055.
BE L DU O T 2m TR %, HRIEIESN, %
EMPEESERE(P<0.01), TENTHEG
PR TG ez B Vs g KU A EI T ~ IV, (B E
T ISR REE A M Z%. 5 PI, ON PEMr 45
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Table 7 Result of organic nitrogen evaluation in sediments of dry and wet seasons
S +2 ON 122 ON
oME O EBORME P pRERZE R SRR BUME OB T AR ISREE SRR
FZ 0032 0.353  0.178 0.011  EREGH I\ 0.032  0.260  0.111 0.007 WG i}
2 0.047  0.278  0.140 0.009  EREIGY v 0.020  0.193  0.091 0.006  HEEIGYL il|
JEE 0.025  0.249  0.119 0.009  HEEIE Y | 0.022  0.255  0.084 0.007 RIS I}
#*8 F.IBEINAY OIEMER
Table 8 Result of organic index evaluation in sediments of dry and wel seasons
FZ o1 27 o1
e oME O EORME PHE FRERZE R EYUAE RoME Bk T ARERZE SRRE SRR
FJZ 0.064 1.837  0.613 0.063  ERFIGY v 0.017  1.298  0.344 0.035  HEEEY il|
FE 0015  1.878  0.424 0.059  EETGYR il| 0.029  1.214  0.273 0.037  HEETGY I}
2 0.047  1.673  0.308 0.048  HEEIY il| 0.013  2.360  0.253 0.055  HEIEYL il|
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Table 9 Ratio of C/N in the surface layer sediment

of dry and wet seasons

T f/MA SENIEN EHIME
T 1.236 9. 803 3.276
ks 1.590 15.960 5.335
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Table 10  Correlations of TN, TP and OM in the each layer of sediments in dry and wet seasons

T+ e
TN TP oM TN TP oM

TN 1 1

xKE TP -0.03 1 0.714** 1
oM 0.171* -0.122 1 0.248** 0.318** 1
TN 1 1

)z TP -0.123 1 -0.205 1
oM 0.184" -0.149 1 0.286** 0.054 1
TN 1 1

i P 0.058 1 -0.096 1
oM 0.187"* -0.015 1 0.220** -0.133 1

1) s FORMIRAER R (FEASE n =55, BENIKF P <0.01) 5 # ZoRAHRIEEE (FEARK 0 =55, BHEVKF P<0.05)
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