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Abstract:[ Objective ] The aim of this study is to explore the characteristics of nitrogen loss from corn field
surface runoff in the fluvo-aquic soil area of the lower reaches of the Yellow River during the natural rainfall,
and to provide reference for predicting surface runoff quality and preventing agricultural non-point source
pollution. [ Methods_| Based on the method of positioning test, the continuous monitoring of dryland surface
runoff quality under different rainfall conditions in summer was carried out. The concentration change

process, loss level, intensity and influencing factors of TN (total nitrogen), DN (dissolved nitrogen), NN
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(nitrate nitrogen) and AN (ammonium nitrogen) in runoff were analyzed. [ Results ] The peak values of
different forms of nitrogen concentration appeared in the early stage of runoff process. and then the concen-
tration curve showed a downward trend with the continuation of rainfall. The EMC (event mean concentra-
tion) of TN, DN and NN in runoff exceeded or approached the class V water quality standard of China’s
surface water (2.00 mg/L). With the increase of rainfall intensity, the EMC of TN were 1.75, 1.72, 1.91 and
2.01 times higher than that of the class V water quality standard, respectively, indicating that there was an
obvious risk of non-point source nitrogen pollution in the study area. The loss of TN in runoff was mainly
DN, and NN was the main loss of DN. Their EMC contribution rates were 56.75% ~80.99% and 72.78 % ~
81.39% , respectively, but the rates were seemed greater under the medium and small rainfall conditions. The
loss intensities and loss rates of TN, DN, NN, AN both increased with the increase of rainfall intensity, and
their average values of every rainfall were 366.06, 227,38, 170.17, 35.47 g/hm” and 39.55, 24.30, 18.07,
7.46 g/(h « hm?®), respectively. Pearson correlation analysis showed that runoff and TSS (suspended solids)
had little effect on the concentration of AN, but had a very obvious effect on the concentrations of TN, DN
and NN, and there was a significant positive correlation between TN, DN, NN concentrations and runoff
under the medium and small rainfall conditions (p <{0.05), and it seemed that the correlation was more
significant under the smaller rainfall condition (»<C0.01). Pearson correlation analysis also showed that the
concentration of TN was both affected by runoff and TSS (p<C0.05) under the condition of heavy rain and
rainstorm, and the greater of the rainfall intensity was, the more stronger of their impact, but the impact on
DN and NN concentration didn't reach the significant level. [ Conclusion] There were significant differences
in the characteristics of nitrogen losses of various forms in summer maize field runoff in the fluvo-aquic soil
area of the lower reaches of the Yellow River. Appropriate nitrogen loss prevention and control strategies
could be adopted based on the magnitude of rainfall intensity, and controlling runoff and reducing soil erosion
could be of great significance to improving the efficiency of nitrogen loss prevention and control.
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REI  38.88%2.38a 29.82+1.59a 23.8611.29a 4,0540.22a
RE2  229.33+17.89b 182.98+10.16b 149.7746.56b  22.47+1.46b
RE3  553.45%35.42¢ 321.46+19.92¢c 239.70%+14.74c  52.6813.63¢c
RE4  642.58+29.57d 375.26£1661d 267.34+12.55¢ 62.6942.85¢

RS5 TREWMEFHATEEEHREER

g/hm?

g/(h +« hm*)

o T =1 TN DN NN AN
RE1 5.72 4.39 3.51 0.60
RE2 18.35 14.64 11.98 1.80
RE3 57.65 33.49 24.97 5.49
RE4 76.50 44,67 31.83 7.46

25 BRRETFHEREREINEIE

Pearson AH 3¢ 43 M 2 W], A< ©F 5% vp [ W9 9 32 L 42
i EE LTSS B X £ OK b F 42 0 AR W R A
5, (R LR ) PRV R S AN TR T A BT 22 57
(F£6)., HI&MF,.REL,RE2 B¢ E T, TN,DN,
NN 43R MR B 55 48 0 & DL I T'SS Z [8] ¥ 47 76 1E M
KRR BAL 5 A/ 09 A7 5k 3k B i 3K F (p <
0.05) , HL7E RE1 & A AH ¢ 1T 35 (p<<0.01) .,
T 2 Y H AU 5 32 A TR 2 R T AR 0L o 11 R /NS 5 )
4+ X Eok# TNLDN,NN Z ik ESFHE, H
2% T 5 AR /), 52 T B 4 2 RE3, RE4 FE RT3 B T,
TN,DN, NN ¥ B 542 i it Al TSS Z [0 3 £ 78 1F
P OC R, Horh TN 5548 3 it (] 04 AH DG M 35 B 1 3%
K- (p<<0.01), TN 55 TSS [a] 54 3¢ Pt 78 8 % K
LB (p<C0.05) s BB AT LA, 78 K VB A& 14 F
W X TN 03 2k 32 B4R i i 0 TSS 1y WU 5%
M), I L I T ek 3 0, S e e e = . DR, A AT AR
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b A 7 B I N SR I 24 A8 K DR R A AR
R LA R o BE R T R UK T9 e B . 4 KFE
FRH AN 55 52 150 [ 5 18] 9 AR OC PR 2 45 i R I AR
TR R AN B 2 B SN ER B AR AL A R, I
PAT REBR AU R Ui 2k 1 B b AN 55+ 38 i R 1) 1) 5

VIR
ko6 RBRREPEZRRESKDEER Pearson 1% R EH
I o
TN DN NN AN
E LS H¥
REL REE 07667 0.762" " 0.760 " * —0.076
’ TSS 0.285 0.298 0.319 0.105
BHE  0.674" 0.621" 0.616 " —0.126
RE2
TSS 0.533 0.480 0.492 0.239
B 0.803" 0.489 0.411 —0.196
RE3
TSS 0.667" 0.495 0.429 0.131
BE 08117 0.448 0.354 0.114
RE4
TSS 0.849° " 0.424 0.368 0.139

W FRIRTE 0.05 /KP B A M W 2, ©  FIRTE 0.01 K b A6k
B,

3 it i

IR T 2 5 B0 R 7 AL 0 DG BRI B R R AR
L UB S AN DI R A a1 = R SO N 7
Hh L TR [ 5 TR A% 1R T 30 e DX T oK AR 3 7 U o g
(BT I (0] B AT AR 22 S o L5 e T 9 22 ) 4 A7 7

—E MR 56 2 (I8 2) L B i — B A8 fL B A
X 5 2 AL A ) YT I ek A A g b SR A Sk AR AL
J5 PR AT 5 28 K VB R 06 . RN T A
TG SRR AR 1 T L I N R R KRR KT 4 R
FCER S DT B304 T 7 9 45 WA (L W i B ) . AR
5578 L A BE S TR) A2 3 HP 4R 3R A R IR AL ) T O K
R — B AR AE (£ 7). EAMIFE P, TN
1 DN ¥ B (6 7F RE1 w548 3 0 (i B o] 44 15
—%, TN 7E RE2 H1 LA }% DN #l NN 7£ % RE1 4%
TR HR B 0 A 4y B R T AR O 0 A I TRD 30 ~ 60
min, A LT 4 T8 25 50 K Wk 3 06 (8 Y3 I F X6 Bz
P AR 1E] L 9 LA AN R 5 R0 B o I . X BR
T H WA A R RE S R RS R A FRIE S
R B IEAT 5, I rh 1 5 B0 e 0 A i 3 s
(B AS IS [R] 200 BRIk 7 o e e S [] T 25 40 3 ok U 1
T, — R R R R A RS Y
Ve E 1 e 22 1 BT A% O 0o R AR T L 22 ) Y
Frge , e B i 2k B T R AR Tk R B . AR 5T 45 R th B
TE 73X — W5 (& 3) 2 B JL IR T B 7E AR B R 2%
PFF WK 5K Zh VA R AR i A R A T m AR
BN 22 i Bt A 8 W 1 R 252 T K %) s B A FH A i
BN | e S =N =R i Sl il s Bl ORULNTIR ED O RT
AP OSBRI R AR A E R TR
PRBLH T 55k W S A R R SRR

KT ARERNEFGHTRRFERKEERTRE

[¢% R TN DN NN AN

{4 h ¢, At /min t, At /min t, At /min t, At /min
RE1 20:20 20:20 0 20:20 0 20:30 10 21:10 50
RE2 01:50 01:20 —30 00:50 —60 01:20 —30 02:50 60
RE3 00:55 01:25 30 00:15 —40 00:25 —30 02:25 90
RE4 23:50 00:00 10 23:10 —40 23:10 —40 01:00 70

VE ey R VLR (I 205 0 TR 22 IR R R 205 e A B 1)1 I

bR TS [N= - TPy ol N R N7 57 S
M2 EE B DI R AR IR A A S SR A R A A
JIy B X 5 B W S X =k XL B R T
SEUIOTH R o M X R B A eI AR A e — B, 1
ARWFFEH DN X TN LA NN X DN A9 7 o 3
TR AR BGA ] 69.48 % R 77.17 % , 5 R W e 21
18 BIF 5 285 SR AH LU e, 1T BB PR O 5 A AE 5 v 1
b K BRAE 7 20AS ] A 53 i DX A7 F R AR 2
77 DK A A e R R A R R E R A,
AR AR S A i b e A7 AT 5 2 1 T VA PR SR A )
Jo o A R T A A T S 3 B8 RT3 4 ) I RE 8
K& YA KA, 5 DN %t TN LI K NN %t DN

AR FR A T AR A .

1 BT RAR R AR . AE LT S B RN O TS e
2 vl R v o R R S A5 T I ) TR R S g XU R . AR
P 27K IR BE AR vE ) (GB3838-2002) %, AR I 3¢
RE1,RE2,RE3 #il RE4 # TN,DN, NN ) EMC ¥ izt
SR R KV 2K B BR 1 (2.00 mg/L), Hoft TN (1)
EMC 43illJ& VIOK Bibr iRy 1.75,1.72,1.91,2.01 £%.{H
(2020 4RV g A4 2E S R BR B0 O A B oRUY AR B
G JT A DX 358 56 A W TR K BT SRR T2 D L X R B 3%
ESoARRZSIS TR RS PR N OE - SRS LN
— R R U R R AT A B S K B B R O R R
KRR LIS O 4 R (3 5) , th 3 W 8 i 13 [ 7
SR EER R 0] A A, N R 5] R A 5
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A4 R R, PR K e E
T AR T A 2 ok L A R R A S O DR 1) A6 i A
UL T b R K AR T K 4 el fee RN R REAE
(14 568 55 M7 3 B T 5 B L AR o LTSS A5 /K Vb I R AR
by S 2 m, Jf f ve s AR R P AR TR 22 5.
RPN 2550 o =g JAE X A Y T 9 ek 2R R O K AR AE F
FEJE A AR U T AR I 5 R R R AR U A
TSS 2 [H] 5 i 25 1 1F AH OGO 5/ 5 i MG i 4500 X 452 48
BT 45 10 T AR HH 20 R 48 D U 2R RR AIE 43 BT I A A5 1 A
LT 4518 s AS B9 43 Bt 45 SR 0 3F — 28 R, AN TR
BT 451 T B AT 22 10 A A 26 1 R R T S 19 K TR i
BTSSR 6, FI, T — WX/ Z A FIE
BIFRE RN M TR AT . T EE NS,
N SR TR R AR TSS 5 TN,DN,NN
[F] A4 R S O o 18 31 B 3 K (p =>0.05) L HA K &
BCHD I 9% W SR 1 3 O R R (R 6) L, IXAE — i R
b R PIIC R B B R AR R L Bl R A A i, PR K
ol T T ES O = i T (D P N R N T NIRE - S
PFRRE R TSS X TN [ 52 m + 4 5 3 L (H X}
DN, NN 52 0 ZIAH X 5255 o 3% 2 B #E K B W 444 T ]
R Z HAWE SN A Z A S TN Wk, o 5
XA E TR SR & TSS ¥ UMK 7845 1)
I 5 0 7 i Xof 2 R R I O Y S

TR

(1) AN[FIFER AT L B0 R e+ X H 2 £ oK
Hb AR I r 2B Y UL R AR A R D S 2 5 e o R
M5 - TNLDNLNN Fl AN ¥ B () 04 {5 35 4 B 7E 42
IR AT L 225 BE R T RS VR R R 1
LN R 0 AR Ak A w1 K SF T . TNL DN, NN
() EMC )58 io 5% H230 E Z h 3R K V 2K Bbnif .
(2) HRPAEEZEL DNEAST L. M NN X
& DN 2 (1 F2 44 15 1m0 56 B2 B W0 A EL . R oK KSR
JERETN 21 F DN X%} TN A& NN % DN K 53 ik %
PO K, DRI TR B A R 5 B A RN R BGE B AR
(3) TN, DN, NN, AN [ ¥ & R 3 2K 58 B2 F1 i
2 S5 4y [ A T B ) B R T O, Herp B AR
Hb 3R E R G R R TR 5 B A3 o A% AR
WA BERY 43.88%0,41.26 % ,39.28 % 1 44.18%,
(1) H R, 23 E R TSS XF AN ik
JE B 5 W /N E X TNL DN NN % B 4 5% 0 2+ 43

IRTN N UL LA S S U S A G NN S A
TN.DN, NN ¥ B /9 5C 5 [F 3K LB T 0 BB/ L 52
M) 8 4 2 s R VR R E R LS4 DNL NN R 5420
RN TSS ] #9215 R 38 21 4 3 K TN
JEH B 3% 2 B 42 W A TSS Y B 52 0, L% R 54k
JE RO 5 B B, PR A R A O O 98D K i
ST R K AL X 3R 2R U Kk B IR AR BAT
Gy B L
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