ith B IR IR F IR

J E E Vol.9 No.5 | Oct. 2018 ARTICLE

Journal of Earth Environment [liv]e] BN AT LYA]A 2K $1):10]

FEARIE K - T - EYEBR R IR E A ZAR KL RIE
TRER

HRIENX

i _], 1,2’ S‘UJIJ‘I
1. P [ER2E B M BRI 5T AT B+ 550 DU 20 R [ 8 S S0 =, P22 710061
2. FEBIERE RS, Jbat 100049

 OE: AL AP FITRRTAR - LI - AR A R R R AR T AL, LR AR
RS F SR, FFREAM: NFTEBEETH, LENONEZTEAIAE: KR (435mgkg’) >
AMEK (325mgkg’) >WMTF K (063 mgkg'); 3 INNO, AAI L. RIRE (18.1% ) >k T X
(—1.5%0) > HAME (—58%0) ; REG LM A LR ZILL FA TG FTRRE, FTAKNO-NEE
(32—64mg-kg') & 6°N-NO, 15 (—1.4%0—2.1%0 ) 3 %I F g T Lk, Aok FaT A= 7 K &
B E WA 5, RILL#HEA T HAIKNO N &S EIKE EAME, mTHMLE NO,-NAZAH TR, &
AT 0°N-NO; 89 % 8 5 A 45 42 7T VA A th IR Sk B 7 Rk 89 3R Ak Ao P i RO 69 B R ST ARG 35 e m s,
T I kG EEARAL, Y REMLE TTEE AL —4.6%0 —2.1%0, 77 FAK - £ - Ao &
B 7 LR A A Fo ALK JT 7T VA A i FTIRR 09 2 3R N e 06 B P A — 52 09 F 1R I8
KR TR, B3R, MM, REERE; RRMEE

Nitrogen isotopic composition and source analysis of water, soil and plant in Chanhe River
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Abstract: Background, aim, and scope In recent years, with the rapid development of industry and agriculture,
a large amount of nitrate has been brought into the soil through human activities. Nitrate pollution in rivers and
groundwater has become a ubiquitous environmental problem. Material and methods In September 2017, a
variety of samples were taken from the source of the Chanhe River to the confluence of Chanhe with the Bahe
River. The collected samples include 6 river water, 7 surface soils and 7 plant tissues. All the samples were
located by GPS. CI, SO; and NO;-N concentrations were measured on river water using ion chromatography
(Dionex ICS-1000), and nitrogen isotope analysis was performed using a Flash EA coupled to Delta Plus
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continuous flow isotope ratio mass spectrometry system. Results Soil NO, -N content ranges from 0.4 mg-kg '
to 55.9 mg-kg '. The soil NO;-N content in farming areas is significantly higher than those in other areas due
to the use of fertilizers and manure in agriculture practice. Except for the farming areas, nitrate content in soil
tends to decrease from the upstream source to the downstream urban areas. In forest areas, the soil 5°N-NOJ is
significantly more negative, which are —5.7%o and —5.9%, respectively. In farming areas, soil 5"°N-NO; values
reach 38.0%o. With the intensification of anthropogenic activities, the changes in soil nitrogen isotope values
display a positive trend. The "N values in plants range from —2.1%o to —4.6%o, showing a negative trend with the
increase of altitude. The content of NO;-N in Chanhe River varies from 3.2 mg-L ™' to 6.4 mg-L "' and 6"°N-NO;
values in river water ranges from —1.4%o0—2.1%o. Discussion The changes in the upstream areas may be related
to the rapidly developing tourism in the source area in recent years. The tourism industry will bring more man-
made disturbances and increase the discharge of domestic sewage, which will affect the nitrate content of the
river and "°N-NOj . Increasing usage of chemical fertilizers and manures in the farming areas year by year will
inevitably input more nitrogen. After the natural environment changes, it will exert a certain influence on the
nitrate content and the 6'°"N-NO; in the Chanhe River. Unlike the previous study in 2008 and 2011, we did not find
any paper mills and factories that could produce pollution and untreated sewage outlets along the Chanhe River.
Therefore, this may be the reason why the nitrate content in the downstream areas has not increased. The reduced
industrial pollution makes the water 6"N-NO, significantly negative in our study. This suggests that the industrial
pollution that has been neglected in previous years caused great impact on the nitrate of the Chanhe River. In
recent years, remediation of the Chanhe River Basin has played an important role in the changes of nitrogen.
Conclusions Through the study of the nitrate nitrogen isotope composition of river-soil-plant in the Chanhe
River in September 2017 and comparing the 2008 and 2011 study on the water quality of the Chanhe River, the
following conclusions are drawn: (1) Different types of land uses account for the change of soil nitrate content
and 6""N-NOj values. Soil nitrate content decreases as the following order: farming area> forest area>urban
area. By contrast the soil 6"°N-NO; values change in a slightly different order: farming area>urban area> forest
area. (2) The study combined with the concentration of nitrate and 5"°N-NO; in the river can find that the rapid
development of tourism in the upper reaches of the Chanhe River pollute the River. In the middle reaches of the
agricultural areas, the river is polluted by the factors of fertilization, the main source of pollution in downstream
areas may be domestic sewage. Comparing the study on Chanhe River in 2008 and 2011, the nitrate concentration
in the upper reaches tends to increase obviously, while the lower reaches decrease. This can be attributed to the
rapid development of the upstream tourism industry and the result of remediation of the downstream urban areas.
Recommendations and perspectives This study is possible to identify and analyze the water-soil-plant nitrogenous
matters which provides a theoretical basis for ecological monitoring and management in Chanhe River.

Key words: river water; soil; plant; nitrate; nitrogen isotope
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Tab.l Soil and plant nitrogen isotope composition of Chanhe samples
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B=At
Tangsan Village C-1 1133 43 5.7 4.6
w—H
Tangyi Village C-2 927 22 5.9 3.2
A 3
. Jﬁﬁ]ﬁ C-3 619 31.1 -1.8 =2.7
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Chanhe ISR TIE VY _
River Under Chanhe Bridge in Chang’an c4 500 539 38.0 21
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Tab.2 Hydrogeochemical parameters and isotopic analysis of Chanhe water samples

2017 4£9 A 2011 4E 11 A 2008 4 10 H
o SRR g Sep. 2017 Nov. 2011 Oct. 2008
River Sample site Number 17 SO* NO-N O°N  CI SO NO-N "N NO-N "N

(mg-L™") /(mg- L") /(mgL" /% /AmgL")/(mgL") /(mgL") /% /(mgL") /%o

U=
Tangsan Village
v—H
Tangyi Village
RIARS
Jianjiao Village
K& T
Under Chanhe C-4 42 29.6 3.7 21 N/A N/A N/A NA NA NA
] Bridge in Chang’an

Chanhe N
: MH Sk =
River . C-5 4.0 28.5 3.4 1.9 N/A N/A N/A NA 22 3.6
Jutou Sancun Village

=HRA T
Under Sanlian C-6 N/A N/A N/A N/A 114 60.8 6.0 7.8 2.7 6.8
Bridge

AR T
Under Yuedengge C-7 5.0 29.9 3.6 1.9 12.6 58.2 5.6 7.8 34 9.0
Bridge
TR
Under Shilipu Bridge

C-1 2.1 20.8 32 0.3 2.2 253 1.8 1.4 23 13

C-2 2.5 30.8 6.4 -14 28 35.6 1.9 23 2.6 1.6

C-3 2.9 23.9 3.2 0.8 N/A N/A N/A N/A NA NA

C-8 N/A N/A N/A N/A 124 60.7 5.8 7.7 2.5 9.2
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