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Abstract: The objectives of this study were to reveal the sources of nitrate and the ratio of karst in an agricultural basin based on a "N
and "0 isotope technique and quantitative calculation of the IsoSource model. From May to October 2017, six sampling points in the
Qingmuguan river basin, Chongqing, were monitored every 24 d. Results showed that there was a great risk of nitrate pollution in the
underground river system, because most NO; -N concentrations of the sampling points exceeded the threshold. Spatially, NO; -N
concentrations in the underground river increased from upstream to downstream. Temporally, NO; -N concentrations of Fishpond and
Yankou Ponor upstream and Jiangjia Spring downstream were impacted by agricultural fertilizer from May to June and fluctuated from
June to September due to precipitation. With decreased agricultural activities, NO; -N concentrations gradually decreased after
September. NO; -N concentrations were high in midstream soil water. Daluchi, in the middle and lower reaches, maintained relatively
low NO; -N concentrations with stable fluctuations. Dual "N and "0 isotopic compositions suggested that the upstream nitrates were
derived from soil organic nitrogen and a mixture of manure and sewage. The midstream nitrates originated from soil organic nitrogen and
NH," from fertilizer and rain. Nitrates in the middle and lower reaches were derived from the mixing of manure and sewage, soil organic
nitrogen, and NH," from fertilizer and rain. Jiangjia Spring, the outlet of the underground river, was seriously polluted by nitrates. It
is believed that soil organic nitrogen, NH," in fertilizer and rain, the mixing of manure and sewage, and NO; in precipitation were the
main nitrate sources in the outlet. Nitrate source contribution of the outlet was calculated with the IsoSource model. The calculation

results showed that manure and sewage, soil organic nitrogen, NH," in fertilizer and rain, and NO, in precipitation contributed
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46.4% , 32.6% , 18.6% , and 2. 4% , respectively.
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Table 1  Hydrochemical index and isotopic compositions in the study area
. EE ” DO EC cl- NH; NO;T 1N 8150
PR (Q‘Z—H%?E[) /C pH if /mg-L™" /pStem™! /mg-L-! /mg'i_l /mg-;f' /%o /%0
2017-05-08  21.2  6.50 8.02 43 2. 84 0.52 3.54 5.67 35. 17
2017-06-01  25.0  6.27 6. 86 50 2. 84 0.67 8.0l 6.68 43.71
2017-06-22  25.3  5.93 6.77 ) 2.84 0.29 6.20  -1.02 49.94
M7k 2017-07-15  28.4  6.70 6.91 85 2.84 0.46 7.48 0.22 47.80
(29°41'00. 97"N
106°17'30. 57°E) 2017-08-09  23.2  6.88 7.31 49 6.38 0.40 6.03 0.19 38.65
2017-09-02  22.1  6.38 7.28 23 2. 84 0.58 2.98  -0.78 42.27
2017-09-27  21.9 6.4l 6.63 57 5.67 0.59 4.37 0.15 50. 87
2017-10-22 16,6 6.04  7.97 98 4.25 0.16 3.28 0.13 52.84
2017-05-08  21.8  7.78 7.35 725 10. 64 0.25 5.34 16.79 8.59
2017-06-01  24.0  7.65 6.81 349 7.09 0.49 10. 58 15.03 6.78
2017-06-22  28.0  8.24 6.95 598 7.09 0.41 11.33 11.50 7.30
kK 2017-07-15  30.5  7.93 6.56 481 4.96 0.29 3.98 11.39 8.93
(29°44'50. 09"N;
106°18745. 057E) 2017-08-09  28.5  7.83 6. 64 208 7.09 0.27 2.16 17,32 5.2
2017-09-02  25.0  7.95 7.53 242 8.51 0.53 10.87 10.43 =/ 5/00
2017-09-27  22.4 8.0l ~~7.86 300 7.80 0.36 9.12 10485 /4
2017-10-22 170 8.16 (8.8 524 7.09/ " 0.19 9.6l 14.81 /o5
2017-05-08 214 _ 8.09 . 7.9 354 7.80 0.31 4. 14 7.9% ;"j 9.35
20170601 24.9 [ 819 % 8.29 292 7.80 I“o“.'ésu 11,55 8.21 “6.78"
©2017-06-22  26.7 | 8.53] 107834 305 780+, 0.38% 1,65 13.01 8.45
e 2017-07-15 31,0 | /846 L o457 279 7.80 / ©0.565, 4359 11.90 10.93 _
(29°44049. SON, £ | 2017-08-09 28,5 "M/ 475049 275 8.5) 0.28% 1166 4,007 ~—1T. 41
106°18'50. 022E) | | P VA “
S 20170902 254 7,990 8007 239 T8 g oS g e 14.51 5478
2017-09-27 232 | A8 g 949 317 7.09° 1 0.37 7.83 13.77 4.87
., 2017-10-22 169 |f 805 * /8. 68 415 7.80°  .0.20 8.95 10. 61 374
A | 2018505-08 192 #7.00 4 B 90+ 994 13.47 0.10 40795 5.01 1.90
" T 20170601 2.3 697 3985 od6 1702 0.40  40.37 .66 3.03
£ 2017-06-22  23.2 6.95  4.86 2400 — 0.13 41.74 3.03 3.32
(29°42708. 04"N;
106548700, 40°E) 2017-09-02  23.8  6.82 3.50 4640 — 0.28 43.88 2.20 1.16
2017-09-27  22.3  6.95 6.39 1525 — — 15. 20 5.79 3.20
2017-10-22  18.1 7.16  7.71 1367 — 0.04  29.32 5.29 0.04
2017-05-08  18.2  7.44 8.75 401 4.25 0.22 3.48 8.98 2.47
2017-06-01  23.0  6.64  7.84 421 3.55 0.42 2.67 17.79 5.43
2017-06-22  24.6  6.77 7.75 548 3.55 0.23 3.43 3.19 4.21
KR 2017-07-15  21.6  5.83 7.83 473 3.55 0.27 1.45 18.59 1.92
(29°42'08. 09"N;
10691800, 247E) 2017-08-09 2.5 5.79 8.08 475 3.55 0.26 1.22 6.20 4.24
2017-09-02  20.9  7.02 8.10 527 5.67 0.14 7.25 0.00 9.16
2017-09-27  19.6  6.21 8.41 471 6.38 0.33 2.30 2.47 5.28
2017-10-22 16,6 7.21 8.54 665 5.67 0.12 5.22 1.15 5.96
2017-05-08  18.6  6.70 8.60 627 12.05 0.201  20.75 7.81 2.81
2017-06-01  20.3  6.99  7.33 616 10. 64 0.34 16.40 7.27 3.23
2017-06-22  20.4  7.08 7.40 620 9.93 0.17 19.53 5.38 3.34
e 2017-07-15  20.1  7.11 7.06 625 12.76 0.18 20.31 8.78 3.82
(29°41'00. 97"N;
10691730, 57"E) 2017-08-09  19.1  7.12  7.46 660 14. 89 0.20  24.20 9.53 4.20
2017-09-02 201  6.96  7.32 548 9.93 0.14 19. 45 4.74 1.98
2017-09-27  20.1 7.12  7.73 647 12.05 0.27 21.26 8.25 1.83
2017-10-22  18.3  7.07 7.43 628 9.22 0.09 19.34 4.51 1.86

-
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