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Characteristics of nitrogen runoff loss under different land uses in a rain collection area of the Hexi Reservoir
in Changxing County
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Abstract: The aim of the present study was to identify measures to better protect the water quality of the Hexi Resevoir, China, via an im—
proved understanding of the movement of nitrogen from land to water caused by nitrogen runoff due to soil erosion. Nitrogen losses caused by
rain and the resulting soil erosion were assessed in field experiments on dry land, cultivated land, woodland, fallow land, and nursery land.
Under natural rainfall conditions, the amounts and concentrations of nitrogen losses differed between the five types of land use.The annual
losses of total nitrogen in runoff followed the following order: cultivated land (156.92 kg+hm™) > dry land(114.24 kg-hm™) > nursery land
(35.61 kg-hm™) > fallow land(3.99 kg-hm™) > woodland(1.59 kg+hm™). The nitrogen runoff losses from fallow land and woodland were

less than those from cultivated land and dry land, which are both influenced by cultivation. Therefore, to improve the water quality of the
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Hexi Resevoir, it will be necessary to manage the surrounding land more appropriately. This will effectively reduce the nitrogen runoff losses

and their potential impact on the water quality of the Hexi Reservoir. Our results also showed that nitrogen runoff loss is primarily in the form
of particulate nitrogen, followed by nitrate nitrogen and ammonium nitrogen under different land uses. The annual runoff losses of particulate
nitrogen from upland, cultivated land, woodland, fallow land, and nursery land accounted for about 61.67%, 61.42%, 75.56%, 65.09%, and
69.11%, respectively, of the total annual nitrogen losses. In contrast, the annual runoff losses of nitrate nitrogen accounted for about 26.21%,
28.56%, 16.35%, 21.30%, and 23.20%, respectively, of the total nitrogen losses. The annual runoff loss of ammonium nitrogen accounted
for about 8.90%, 7.87%, 6.92%, 11.78%, and 4.83%, respectively, of the total nitrogen losses. Thus, the key to reducing both nitrogen loss—
es and their negative effects on the water quality of the Hexi Reservoir is to decrease surface soil erosion and eliminate the losses of particu—
late nitrogen. The appropriate modulation of land—use types is recommended to control the source of non—point—source pollution of the Hexi
Reservoir.

Keywords: Hexi Reservoir; different land use; overland runoff; nitrogen losses
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Table 1 Soil properties under different land uses in Hexi Reservoir

|

+ 2 +Z2HE /em pH FHli/g-kg' 2F/g-kg'  WEA/mg-kg! BER/mg-kg'  EWig-kg’  ARB/mg kg
i 0~20 6.36 37.20 13.49 47.13 554.05 0.32 101.76
KRR 0~20 5.87 30.40 11.03 38.52 452.77 0.26 84.16
PR PR H 0~20 6.68 0.85 0.84 1.08 12.66 0.51 2.35
it 0~20 6.08 2.50 2.31 3.17 37.23 0.72 6.92

TH A H 0~20 6.56 17.23 6.25 21.83 256.62 0.15 47.70
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Table 2 Land use pattems and management levels of study plots
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Table 3 Characteristics of rainfall and runoff under different land uses in Hexi Reservoir
M i b
[ W H/mm - -
& A Bt KR PR P b Mt AR
2015 4 156.4 243952 3 488.675 6 16.523 2 16.544 2 26.088 2
5 159.8 614.000 3 783.167 8 135.836 2 36.607 2 94.061 8
6 243.3 700.129 0 822.582 9 89.038 5 40.594 0 231.321 4
7 259.9 1049.487 0 955.321 7 405.170 2 131.957 4 341.099 4
8 118.4 157.198 1 311.084 4 52.920 4 28.519 6 61.708 4
9 193 732.288 9 519.253 0 155.846 7 76.949 2 143.770 8
10 93.7 161.514 9 409.233 5 5.3817 3.695 8 7.364 6
11 158.1 184.735 3 135.534 7 3.110 8 44218 6.764 7
12 51.1 94.055 8 100.466 5 2338 4 2.338 4 2.387 9
2016 1 90.8 104.256 8 164.697 8 23.560 8 11.789 4 45.797 2
2 28.5 29.797 5 51.637 9 5.386 2 2479 4 12.398 4
3 53.7 235.585 7 279.785 5 5.878 2 44203 58.786 6
Weg R AR AR A 0.763 3%* 0.720 2%+ 0.540 9% 0.614 7* 0.671 7+

T M 25 (P<0.05) , * FH OGN 12 2 (P<0.01)
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Figure 1 Dynamic change of various nitrogen concentration under different land uses in Hexi Reservoir
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RS R EELE 11 J RS0, 435120 1.01,1.85
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b AR G 7KOREL P 2 R B2 BT [ %) A8 A AR X AR D
B X 0] A5 43 5 2 0.01~0.14.0.01~0.14 mg - L™
#1(0.08+0.04) ,(0.06£0.04 ) mg- L', 54t K R4 4 H
A EE A b = b e ) P O QA it o i 28 e JEE B
] (B EREReT m, T 5 IR BT EE, 2
JEBEAR, IET 12 A 2 J1 3k 30 55 4 A MR fH , i
ASALARHAE 1T B R 5 A A B I A o6, 52
Re7K THEINE it S 5 TR 3 S i), A 2 AN 2 e L S 1A
W, 25 5 ek e . Fs H EARH 12 A it AR
SR 5 AT 785 R0V R 3 S R o 0 (1 SR D[R], 4%
ZeRaE i/ X RS B R P N HOR B T o 5
Hb,5 1A 12 IR/ N X T R B, e F G )
hA)7E LI OR T8 B ARG YIS PR R, A
RRANE R A, 8RR A I i s
AR BOAHAS RS SRR EL (3R 4) 731 26.21%

28.56% .16.35% .21.30%H123.20% , it B il A5 A& A
FIRNE R BB IR R AR T RS S A
WP AL FRRRES , B &K T 5 K25
YEMATE AL, 5T & 25N = H1 14% 1%F
1%, HF—UEWE AR PR S R R
YERS B UM G . RIL, & R IR 4 b ) R 4544
AL AR 7 S8 2 16 BE AR K EEHE /K X AT Y [m] Y
AT
2.2.4 RIS R E SIS RHE

Bl 1d 7N, e 1 AR /N R B ], 2
M KA AR R PR HE BRI R L 5 RO ] 1
b 5 2T 488 It e A Rk B U B DX () Y SA (53
2 0.04~0.34.0.01 ~0.55.0.02 ~0.10.,0.01 ~0.,0.02 ~
0.34 mg-L~" Al (0.21+0.11). (0.23 £0.12). (0.05 +
0.02).(0.03£0.02) . (0.140.11) mg- L, S AU
A AN BT, (HAR It b B A /Ut 2 Tk B R AE 5—
8 AN 11—2 J AbFAs @K, Hifth 7 3 AR K
Vo PRI I B A AR R W BE SR/ N, SR PR b 1Y
59.42% ; T AR HUAH T T R M AUK B4, e S A
R U T /3 HIFEAR T 35.25%F1 40.11%., JERE E
WARCRHE R R IR B T SRR . A =
N RIZ MR 55 A RN, T AR S AR A
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Table 4 Annul nitrogen runoff under different land uses in Hexi Reservoir

- I BRARES

TN PN DN NH;-N NO:-N
B A A E TR /g hm - a™ S 114.24b 70.45b 43.81b 7.17a 29.95b
KAV EHL 156.92a 96.37a 60.55a 9.35a 44.82a

NG 3.99d 2.59d 1.39d 0.17¢ 0.85d

Mt 1.59% 1.20e 0.39% 0.06¢ 0.26d

A 35.61c 24.61c 10.74¢ 1.42¢ 8.26¢

B R E T /mg- L i 221 1.36 0.84 0.21 0.58

KA EHL 2.60 1.60 1.00 0.23 0.74

A b 0.37 0.24 0.13 0.05 0.08

Mt 0.36 0.28 0.09 0.03 0.06

A M 2.87 1.99 0.89 0.14 0.67

BIREER 2R L% it 100.00 61.67 38.33 8.90 26.21
KA 100.00 61.42 38.58 7.87 28.56

NG 100.00 65.09 3491 11.78 21.30

H 100.00 75.56 24.44 6.92 16.35

A 100.00 69.11 30.89 4.83 23.20

T /NG T EERR [ 51 B 9 22 53 .35 (P<0.05 )

Note ; Lowercase letters indicate the significant difference of the same column data(P<0.05).
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X G B8 B A RIS, [RIAE 2 HE R K R O R AR U
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