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(1<College of Resources dIld Environment, Southwest Un;\ersm, Chongqmg 400715,/ China; 2. Flood Control and Drought Relief Dispatching Center, Bishan Dlstnct
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Abstract The-aim of this study was to clarify the inter-annual Lharacfenatlcs -of mfrogen loss in a purple soil sloping field in the Three Gorges Reservoir area and to provide
referefices foffertilization management measures and non-point source pollutlon control in the reservoir area. Relying on the Three Gorges Reservoir Experimental Station of the
Chengdu Institute of Mountains and Disasters of the Chinese Academy of Sciences, the experimental treatments included no fertilization ( CK) , conventional fertilization (F)
optimum fertilization (OF), reduced fertilizer with biochar ( BF), and reduced fertilizer with straw ( SF) for three consecutive years from 2018 to 2020 to study the inter-
annual variation characteristics of nitrogen loss in the purple soil sloping field under the rape-maize rotation model. The results showed that; (D) the surface runoff of the purple
soil sloping field in the Three Gorges Reservoir area mainly occurred from May to August, and the subsurface flow mainly occurred from June to October. From 2018 to 2020,
rainfall increased yearly, the surface runoff flow of each treatment decreased yearly, and the flow of abortion in the soil generally increased yearly. On the annual scale, the
subsurface flow in the soil and the number of runoffs were higher than that of the surface runoff. @) From 2018 to 2020, the highest loss concentration of various forms of
nitrogen appeared simultaneously. The highest loss concentrations of total nitrogen, ammonium nitrogen, and nitrate nitrogen in surface runoff appeared in May, August to
October, and July, respectively. The highest concentration of nitrogen loss of various forms of subsurface flow appeared in October, October, and May to July, respectively.
(3) The loss flux of various forms of nitrogen in surface runoff showed a decreasing trend annually, and the loss of various forms of nitrogen in subsurface flow roughly increased
annually. @ Biochar and straw returned to the field were more effective in reducing the nitrogen loss flux in the first year; conversely, returning to the field in the following two
years increased the nitrogen loss flux. Therefore, when fertilizing purple soil sloping land in the Three Gorges Reservoir area, it is necessary to consider the rainfall
concentration characteristics of the area, strengthen fertilizer management during the period of nitrogen loss risk (May to October) , and fertilize in different periods. It is also
important to take effective interception measures when returning straw to the field to control nutrient loss and agricultural non-point source pollution.

Key words: purple soil sloping field; overland flow; interflow; nitrogen loss; biochar; straw
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Table 2 Time of fertilization, sowing and harvest of each fertilization treatment
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7340. 38 +642. 10b
6 138.30 +610. 69b
15288.98 +1 786.49a

14 697.85 £1 177. 08a
11 658. 98 +346. 83b
16 290. 47 +1 968. 23a

11 047.31 +897. 99b
5039.71 £271. 15¢
15 736. 52 +1847. 94a

16 113.59 £650. 71a
8871. 10 +106. 67b
15 760. 49 +1 852. 69a

8971. 56 +780. 57b
11775.71 £1 290. 87b

14 503. 95 +520. 35b
13661.49 =1 41_7,..831)'

23 946.78 +2213.50a |~ 24002. 55%2 i’é;q;q3q:;"‘-

7 606. 83 £413. 13¢
15 143. 63 + 1 295738b
28 668. 07 /1 670.42a | |

11892:74.2278/58¢_
19317.58 +1Q76. 82b
i
29061. 12 £1631492a

Jb 3 4Efy AR
2018 7357. 46 £535. 00a
CK 2019 552069 £264. 01b
2020 1001.49 = 181. 90c
2018 5066. 28 +247. 33a
F 2019 3831.39 £ 167. 13b
2020 23.97 £4.75¢
2018 5532. 39 +260. 32a
OF 2019 1885.78 +127.01b
2020 55.77 £15.97¢
2018 4285.91 £ 134. 552
BF 2019 4173.94¢219.31a
2020 393. 0539, 53D
2018 1455, 4% 147. 96a
SF 2019 | 1314.47 £197.46a

2020

191,73 £38. 68h=

11323.64 £900. 0c_ |
1555219/ 1 319’?4)"311
27384.25 #1,757.00a 4 W |

12779.38 ¢ 1 047. 90¢.” f
16 866. 66  1.121.57h {*
27575.98 +1718.32a
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Table 5 Sediment yield from different fertilization treatments/kg

Qb B 2018 4E 2019 4E 2020 4E M

CK 139. 00 +13. 2a 15.08 £1.01b 21.75 +1.52b 170. 83 £ 10. 64A
F 16.50 1. 24b 32.94 +3.27a 2.91 0. 87¢ 52.35+4.37B
OF 27.40 +1.02a 12.79 +1.34b 5.52+1.6lc 45.71 +3.16B
BF 22.20 +2.51b 115.67 £9.51a 10.80 6. 21b 148. 67 £6. 58A
SF 7.15 £0.92a 7.75 +0. 82a 3.14 0. 84b 18.04 +3.81C

1) REIRE FRER RN R A B2 ) 22 5 838, R ) /NG 5B R ) — b BE R R [R) 447 =22 1] 22 57 .35 (P <0..05)
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Table 6  Nitrogen loss fluxes under different treatments from 2018 to 2020/kg+ (hm?+a) !

R R 7 AT )
™ NH, -N NO; -N ™ NH, -N NO; -N 7
2018 1.56£0.25b  0.14£0.0la  0.32+0.04a 1576 +2.05a  0.02+0.00b | 4. 15 =0.35b “ 0. 35+ 0.02b
CK 2019  2.25%0.24a  0.07£0.01b  0.16&0.02b  3.460.24c  0.05£0.00b | 2.22%0.19¢ 2,00 084
2020 0.34%0.02c  0.01£0.00c  0.06+0.0lc  12.29+0.86b 0,25+0.02a | |8.60+0.98a _-0.15%0.02b
2018 4.04:0.79  0.59x0:0la  0:70+0.06a  30.84%5.78a | 0/05+0-01b | 18.26x1.15a | 2089 +0,50a"
F 2019 2.1940.10b  0.05+0.00b  0.20 0.0k 19.422.11h/ 0. og.é'o. Ole | 14.42:1.87b  _1=83/0. iTh
2020 0700 £0.00c  0.00%0.00c,  0.00#0,00¢ 18.74x1.93H £0.28£0.02a ¥1422£0.70b  0.00 £0,00c
S 12018 7 2,6250.49a  0.58£0.0ka/ / 0-89.£0.05a  29.59 £3.20b 0.03+0, 00b M4.27:1.21b 2,17 £0. 1da"
OF, | 2019.+1/13+0.10b  0.03 50.00b' " 015 £0.02b  44.25+5.08a / 0.05+0.00b  33.30£3.99a ( 0.92+0. 10h="
2020/ 0.01 £0.00c  0.00%0.00c / £'0.00 £0°00c  25.7322.25% 4020 06a] 17.30£1.91b 0700 £0.00¢.
T 2018 2.2720.29b 0.67+0.02a ) 0.39 £0.05a]  18.33£1.82b £0,02£0.00b | 8 0420.55c 184 03D
“BF [°2019' © 3:22x0.18a  0.14£0.01b)  0.19%40.02h/ '48.55+5.48a [70.06%0.00b  29.17x2.34a  2.94x0.23a
¥ 2020 0.05:0:00c  0.01£0.00¢ [0.02£0.00¢ =21.89£2.15h  0.62+0.05a  14.49£0.88h  0.01 £0.00c
201847 1.30£0.25a  0.22£0.0Fa  1.07+0.07a 18.54+3.92c  0.05+0.00h  13.83+1.05c  0.20=0.01b
sk " /2019 #25:0.17a  0.01£0.00b  0.15+0.0lb  54.39£4.54a  0.08+0.00b  36.47+2.72a  1.08%0.10a
2020 0.01£0.00b  0.00£0.00b  0.00%0.00c  26.30 +2.56h  0.48 £0.02a  19.43£2.43b  0.00 £0.00c
1) ARF/NG FEEFRIR [F] — b BUR [ 47453 =22 8] 22 57 . 3 (P < 0. 05)
x7 ARKSEWE., RRENEXRY
Table 7 Correlation of nitrogen loss, rainfall, and runoff
B i H W it it 2 HAR AR LA
e e 1 0. 466 0.410 0.354 0.448 0. 401
T 1 0.787 ** 0.568 * 0.545" 0.676**
WA Ecea 1 0. 689 ** 0. 556 0. 948 **
SR 1 0.771 0. 369
iR 1 0. 601 *
TR A 1
Wk T 1 0.785* 0. 194 0.911™ 0. 099
Rl 1 0.883** 0.910** 0.951*
bR o 1 0. 087 0.959 **
AR 1 0.014
[ESER 1

Dy Frfe IR B B E KT (P <0.05) ,* ™ " {RFEAMA EIM B E KT (P <0.01)
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