32
ﬁé‘b ;’; %H @t&J T b (D

IRONMENT SCIENCE
PAik: http://www.aes.org.cn

N\ T P R AT R VT ] 3 IR R
RIE, Mg, EILE, Wb, BEE, RUE

A
T, MiTE, FVLE, S5, TR RSSO B YE AT AC 0 1 3F sSO08 S R ], Al SRR 42440, 2022, 41(1): 123-131.

TEZR R View online: https://doi.org/10.11654/jaes.2021-0576

AT RGBS B

Articles you may be interested in

KILRE “ER-AESET SeVERT bR 7 i 78 S R ) R Ao
RIAR, 243, BRI TE, TUARAE, SKE A0, EIRME, B PRTY

LMV IRERLE2A4]. 2021, 40(10): 2167-2178  hitps://doi.org/10.11654/jaes.2021-0323
AT RR 50 AL 8 X AR FH AR AT S R 2 T 2R ) 2 i)

FEdw, KSR, BRI L, AR, TREEAE, Mtk
LV FRBERFA2AAR . 2021, 40(12): 2761-2769  hitps://doi.org/10.11654/jaes.2021-0397

75 /IR 5 U5E YA Ann AGNPSASH 2 P 4 Hr

LKA, WEE

LV IETRLE2A 4], 2018, 37(5): 956-964  hitps://doi.org/10.11654/jaes.2017-1272
BN 251 N A AR AR TIR R FRAEAF 5T

FEMSTE, P, A, BH /0N 0T, TR

LV FRBE B4R 2017, 36(7): 1362-1368  https://doi.org/10.11654/jaes.2017-0382

S AW TS Gyt RS S AU —— LI RGBT = 5 1L 151

R, BER, EHH, RER, I, EHEE
LM IREER}2A 4. 2021, 40(1): 174-184  htips://doi.org/10.11654/jaes.2020-0853

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0576
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0323
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0397
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1272
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0382
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0853

2022,41(1): 123-131 R W ®E M FE F R 20224F 1 H

® Journal of Agro-Environment Science @&

R, MR, EILE, S5 TR RN DL R WAL AR A U 0], Ol ARSI, 2022, 41(1) : 123-131.
YUAN Y, YANG HY, WANG ] Y, et al. Simulated rainfall effect on non—point source nitrogen output from fluvo aquic soil in the Huaihe
River watershed, Henan Province , China[J]. Journal of Agro—Environment Science, 2022, 41(1): 123-131.

FEisRLE 0SID

A T B A H00GA] o AT i 38 = 3k TR R e

KL, Mk, L, ok, AR, 2
AT AR b 2= MR, KRN 450002)

o OE W R A AR S DX M AR AT A ) A I, LT e R e S R g Gl 1) MU AT B
x4, N TAE0.5.1.0,1.5.2.0.,2.5 3.0 mm - min™ BRI EE T (9AR T VR VDRI RU 1 G, 45 S0 < A T 3 SB[ s i)
B R BB YD U e DA R A 0 R B RO 5 AR I TP UG R 8k B LE R R BT 20 min NARMRECK,
LTI PRSP 35 20 018 TR e R B A B, HP 3 FEAE R AB IR S AT AT L 2.0 mm - min™ BERT 38 B2 B A K, v 3.0
mm-min”, BIEFEFFE LL 15 mmemin™ B 55K RABIRFE O ZOCZ VRV H 3t b7 S 09 98.25% L b (RIS IR ARG FT IS i i it
i FTRAR (B AR AE M 65.12%) o FEFTFIE G, 43 B AT7E<1.0 mm - min™ 5<1.5 mm - min™ BOARFATR 50 E T 0020 SR b e i L &
3 T 5 T TG I e b 2K 5 AR U RO R B LR B IR AS AR A9 & 3 T ZUc R B R . RBUR IR S R ]
B 43 5 55 A0 3 i ) 0 22 I A7 A R 1 7 R AR P RICRR IO 3R A DG R BN AE 0.900 LA b o AFFESRIT, TSR RS HF I8
H R e v U 5 AR R, 51k U B AR A R TR R S AR A B IR FS AT 1.0 mme min™, ZEBIRFE AT 1.5
mm - min”"; YR FH A s R U 00 1) EE B R AR AR ] AT R Ok SR Uk .

SRR AP U U L 5 N TR RN 5 RS AR FH 5 YT I

hESES X522  XHEHERERE A XEHS:1672-2043(2022)01-0123-09  doi:10.11654/jaes.2021-0576

Simulated rainfall effect on non—point source nitrogen output from fluvo aquic soil in the Huaihe River
watershed, Henan Province , China

YUAN Yuan, YANG Haiyang, WANG Jiangyan, SHEN Chong, YANG Guoxin, WU Mingzuo”

(School of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: To identify the effect of rainfall intensity and straw returning on nitrogen output, to provide a basis for quantifing and controlling
farmland non point source nitrogen output in the Huaihe River watershed, and regional environment management, taking typical soil (fluvo
aquic) with and without mixed straw in the Huaihe River watershed of Henan Province as study object, rainfall intensities of 0.5, 1.0, 1.5,
2.0, 2.5 mm-min”', and 3.0 mm-min~" were simulated to study surface runoff, sediment loss, and nitrogen loss. Cumulative runoff, sediment
loss, nitrogen output, and the loss rate of each over a fixed interval increased with rainfall intensity. The nitrogen concentration in runoff
changed rapidly during the first 20 minutes of rainfall, showing an early flush effect, then fluctuated, becoming relatively stable or slightly
declining at the end. Its average concentration without admixed straw increased from a high concentration at a flow rate of 3.0 mm +min™" to
even higher at 2.0 mm +min™". Nitrogen concentration was highest at a rainfall rate of 1.5 mm+min™" in soil admixed with straw. The amount
of nitrogen loss through sediment accounted for more than 98.25% of total loss, but was significantly reduced by mixing with straw (lowest

loss rate was 65.12%). With straw returning, surface runoff and sediment loss could be reduced under low rainfall intensity (<1.0 mm -
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min~' and <1.5 mm - min' respectively), but sediment loss could be increased under high rainfall intensity. Nitrogen concentration with

admixed straw was higher than that without, increasing cumulative nitrogen output. There were good correlations between cumulative runoff

and sediment and nitrogen output. All correlation coefficients were above 0.900. Rainfall intensity and straw returning affected surface

runoff, sediment, and nitrogen output. Rainfall intensity induced an obvious change in nitrogen output, with maxima at 1.0 mm * min™

without admixed straw, and 1.5 mm+min™ with admixed straw. Two important means for controlling farmland non—point source load include

controlling nitrogen and sediment loss at early rainfall stages.

Keywords : farmland non—point source; nitrogen output; artificial rainfall; straw returning; Huaihe River watershed
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Figure 2 Accumulated surface flows per minite of fluvo aquic soil under different rainfall intensities
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Figure 3 Surface flow process of fluvo aquic soil mixed straw
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Figure 4 Sediment loss process of fluvo aquic soil under different rainfall intensities
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Figure 6 Nitrogen concentration of fluvo aquic soil under different rainfall intensities
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under different rainfall intensities
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Figure 9 Total losed nitrogen of fluvo aquic soil mixed straw

under different rainfall intensities
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Figure 8 Total losed nitrogen of fluvo aquic soil under different rainfall intensities
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Table 1 Proportion of nitrogen loss by sedment to total loss(% )

sl [4TI58% 2 Rainfall intensity/(mm+min™)
Treatment 0.5 1.0 1.5 2.0 2.5 3.0
W F— TR AT $/ M Minimum 98.25 99.73 99.71 99.54 99.92 99.69
Fluvo aquic soil-No straw T AfH Maximum 98.91 99.95 99.95 99.88 99.96 99.88
SEHIME Average 98.67 99.90 99.90 99.71 99.94 99.79
W~ A $/IM# Minimum 65.12 84.17 88.26
Fluvo aquic soil-Mixed straw e Maximun 96,77 97,07 99,12
SFY{E Average 90.60 94.78 97.26
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