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FEE . WA SRR MRS il X 0 62 £ 3 b AR TR0 (N TR AR 532 M T kg DA T V695 2 B s 8 it B2 (A6 ) 2% Ak 9 . 3 F 2019—2021
AEVR ALK B AR 6 R A R R A SR B R S, AT TR BUEIC (CK) AR AT (T1) AR Akt AT + RS FF
W (T2) #5t F A A0S (TN) WA E(NO,-N) K82 20 (NH,-N) T 26 R BE A AR i i AR fR AR fiE . 25 R, 5 CK
AHLE, TR T2 AR RIR S BN T 4.24% 12.71% fR3/NEEAR B2 (P>0.05) ;CK 5 T1 AR REGHSE, B HL T2 #n T
12.5%( P>0.05) ; ALt CK,T1 F T2 (% TN ¥RBEHG N T 19.35% .25.8% (P>0.05) , TN Jit & 5 B3 0 1™ 11.54% (P>0.05) , %W
T1 A T2 W7t AN 4 N a2k RS TE XS . 5 R IR B T AR L, 25 A AR R 43 J3E I 1 6.5%—
191.11% ( P<0.05) , T TN ,NO,-N J& NH,-N [# ¥ 2% 5 43 5 34 i 106.38%—177.14% (P>0.05) ,32.14%—360% ( P<0.05)
55.56%—600% ( P<0.05) , SFEMI I AR RBHL, RRIES N FRTEARIE AR S RECE = (R® =0.32—0.76) , RIALRIRE
WA AT E N FRAR TN, SR FIOR A6 AR FRS AT 4 it e 225 O + 38 N B3 OGS N AR % 1 U .
SE4RIA) S0 L OBk MR AR IR s SO HURS e RAERS

Effects of representative agricultural measures on runoff nitrogen loss in loamy

purple sloping croplands originating from Shaximiao Group
LI Tianyang, HE Binghui *, ZHANG Haixiang, XI Peidong

College of Resources and Environment, Southwest University, Chongqing 400715, China

Abstract; Interpreting the effects of representative agricultural measures on runoff nitrogen (N) loss in purple soil sloping
croplands can help to provide the scientific basis for optimizing the preventive and control measures of non-point source
pollution. During 2019—2021, in accordance with the recorded rainfall events grouped into different rainfall categories on
the loamy purple soil sloping cropland originating from Shaximiao Group, the characteristics of runoff yield, the
concentrations and losses of total nitrogen ( TN), nitrate nitrogen (NO,-N) and ammonium nitrogen ( NH,-N) in runoff
under three representative agricultural measures including conventional fertilization ( CK) , optimized fertilization (T1)
and optimized fertilization+straw returning (T2) measures were carefully examined. The results showed that compared with
CK, the runoff depth decreased by 4.24% and 12.71% for T1 and T2, respectively, though these changes were not
significantly different ( P>0.05). The runoff coefficients in CK and T1 were equal and both 12.5% higher than that in T2
(P>0.05). TN concentration increased by 19.35% and 25.8%, and its loss increased by 11.54% in T1 and T2,
respectively, compared with CK (P>0.05), indicating that the applications of T1 and T2 also have a potential risk of
increasing soil N loss. Compared with moderate rain, heavy rain and large rainstorms, the runoff depth under rainstorms
increased by 6.5%—191.11% (P<0.05), and the losses of TN, NO,-N, and NH,-N under rainstorms also increased by
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106.38%—177.14% (P >0.05), 32.14%—360% (P <0.05), and 55.56%—600% (P <0.05), respectively.
Additionally, compared with rainfall amount and runoff coefficient, runoff depth showed relatively stronger correlations with
the study N loss variables ( R*=0.32—0.76) , indicating that runoff depth may be more suitable to describe the dynamics of
N loss when developing the prediction models. Our results imply that the risk of soil N retention and inorganic N migration

with runoff should be considered when optimized fertilization and straw returning measures are adopted.

Key Words: purple soil sloping cropland; surface runoff; nitrogen loss; non-point source pollution; agricultural measures

PAF K i | 1 RN R S AR ) o KRS SRR B R A i AR ) R AR
R AR AN A RN, & PR M A R E R B S ik, BRAIG N RS AE R R0, FF58 i 5 5 5 X
B, AR (NO,-N) FIEEASA(NH,-N) &+ N o R W EEEA, —H S EA K& iEdE, Iffe i ml
Pl SRS ARAE F A B Ak, 2 N DGR R R R R I i+ 39 N g2k i eadaksh ' £
FPOREDIE A N JCZR LAREFRAR U R AR T & A I 2%, L0 2R W B R A £ 37 o T Bsf AT A 2 R 32t RS /0 19 52 i T
R RS EH I RN R R PR RIEAS N O KR R SR H SR
Weg W 02 14 A ek T ) B e 4 B 2 AE R AE =, RV /IR B AR 7= i =, AR P S TE S N Mk B R 2%
HAE ZARRSAEAAL R I W A I 0 %, 1T R SRR TR 51 & A 4 N R AR N 2
et R AT B — ST A SRR VE R AR S I N AR AR AE R AR IS N AR
PEAS AL | R AL 00 N A TN R /R BRI AR AL T 5 R 3 N A8 A W b BRIk 2 416 B 2 7 A
PLARIR LIS S 5

e HE AR AR i R PR RS N AR E B N E S i S5 A PLIE T 5] e A
N JR AR A i e W22 R0 WSS KB, it A A HLAIE 430 s o B A AL E RE A8 . 35 bl D A2 0 P 4%
FEA N FLARH B M " HBA BT iGE THR SR i, i AL IE R HLAE XS N 32 55 w47
Tt — ST, A, RS 26 WO g — b 45 7K 4 R RS e A AR T S 2 A
WP, RS FFRE 35 v 0G0 R R R AEC NI Bh AR A% 7 A TR DRI R K A B R R R U K N iR
PN BRI BRI AE K B — o R B RS AT S R RE AR R A R E, IR R R S R e R
RS RIPRE AT 56 0T GE R AR R, 0D 7 A R U (T RE S AR N M 1T
FOHR AR AT SR IR AR TR S [ S 0 R A R AT e R — A A

e L R = P X AR A PR TR R O e v LS AL, A T R R
S ARG S L RIVER R, S0 6 - SR 2 430 0 B, DX sl ol v V5 7 e AU e K IR SR EUCH
REA AR R I 28 6 L Bk N 2500 R AR S BOM BT 35,202 A IR AE 2 BF 58 T 2012—2013 4F ] 48
B HF N - FORBBAEAREIEAE )5 3R N ik, & Bt AR % I IE 5 4k B it 77 FF 8 25 5 1k IR 4
BHEAY I 32.1% 27.5% K% 21.2%14 N i 2k . Huang 252V 7E 2018—2019 45 [A] % 45 €8, 1 33k # b 722 3 0
JEHEAT W, % B w BRAR AR it AR B, AR B 159% i FH B8 2 & 8 /D 40.8% RIAR T N ik . T2k se
Ko LIRS e DX I AR SR PR S5 7 T A 2 i, B SR R TN 12 1) S5 A X 55 (0 - S HF s AR i AR kL 38 N ik I
RS N W TR S AR Al B S i ot R B, ELA AUIE BC G -5 75 138 414 T 286 B3R N ik
FIRFERIEATERE . A SCHET 2019—2021 4F 250 - B A W) B2 TR 25 2% 19 7 Ok =4, X L5 1 it FH A L
NEFNFS A8 A T AR N 3t e v BE RN 2 /2 A8 AL RRAE #7117 FE TR A T e A 55 N L 2% A8 1 [a] 1) AH
Fet, AT A 0 - iR i K - 30 % 5 1 VRS e B s SR B S A

1 #RERE

1.1 35 A
AW FE IR 557 T 8 PR T I b X 24P EE A T 0B I 2 W i b ( 106°457227E,29°54'46"N) |, Ry 4= [l 4
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R R W DU P 26 jL 2 — o B U AT ZE XU, 4R R 18°C, AR P44 H BRI 48 1340 h, 4513
TCFEI R 319 d., REEIX 2001—2021 4FFE T AR 753.4—1481.6 mm Z [a], AFFEF &4 1127.6 mm, AR5
JIF LAY 2019—2021 AFFE TN 43518 1035 mm, 1221.4 mm, 1386.6 mm, 23R T 1850 X b4 R AR X 452 47
0 KA E KA G AR I o, B B0 A ORI 2 0 R R R R VR 4LV AR B I
Sl AE B P 5 R 0—20 em )R HIERAPETT LR 1, WFSE XA 6 32 5 Ak A Ak 23
A AN (Pinus massoniana Lamb.) AR ( Quercus fabri Hance ) FAR ( Cupressus funebris Endl.) %5, W57 X
0 W R BN IR, JCHEE B T =X LAY S N (Raphanus sativus L.) -E K ( Zea mays L.) ¥ AE
B, Z2 M

F1 AELATHEERMER

Table 1 Basic soil properties in the study site

e AL SRR MRS = AR A
S ]K denth/ pH Soil organic matter Total nitrogen Nitrate nitrogen Ammonium nitrogen
1 ] m
on deptre content/ ( g/kg) content/ ( g/kg) content/ ( mg/kg) content/ ( mg/kg)
0—20 5.89 11.19 0.73 3.44 9.56

1.2 WixE

Sy W VR R A R AR AR R RO M Dy R — B0 S R (MR 5°) @R RN X,
FAS/NXFR 24 m® (5 8 mxFE 3 m) o /)X [a] K Jea% 5 BRI | 0T St /N DX 58 B 7 [l 152 T B AR A
HHK T EZAERR 2.94 m’ (K 3 mxFE 1.4 mx @& 0.7 m) ARG, A5 17 e P AR, LABH 1E F K i#E A

S AR AR RN A

BN N TR B - KRR B A . AR a0 X AR IR A it N A% 8 A ARl 3 114 1Y
JEARE A , 1 3 Al ALAE il (341% 3 IRER) 485 MUt L (CK, B b BAUiiE e, RIS E AN
TR ) AEAHEIE (T1, 2 b Z 2 S A PUIRIRIME , FORZE NS A N8 XA HUITR G ) AL Tk IE + 45 ik
M (T2) , IR 48 AR AT B A AR TN X, ARG /MK A A G L LI 1,

N
A
KT

0 100 km
[

B3 m— T2-1 CK-3 T1-1 CK-2 123 T1-2 T2-2 T1-3  CK-1

K8 m|
KUEREH

“T RISR A -
(G RI N

1 RB & ERNEHERE
Fig.1 Location of the experimental site and the schematic diagram of the runoff plots

CK: H HUiEIE Conventional fertilization ; T1 : Ak Jite JIEE Optimized fertilization ; T2 . {1 AL it NE + 7% FF 146 H Optimized fertilization+straw returning
e FOR 00 S AL e A b AP 77 =T 45 & S bl 4530 T 14 RIS, B 45 /N I 8 N &b R /X
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7,24 F IO, EANEEBRICE M, & NESAEFIHIGE 2 ¥, 4518 10 A FAERAL, 12
H EAEa e, Hor CK #5iF ir FHAE R R 25 (N P, 0, & K, 0 di Lt 433 0.5% 1.1% }& 0.7% , &% 7K 5%
90%) ,T1 it T MHE M 35% A HLAC (N PO, % K,0 &7 Lo 51h 15% 7% M 13% , B LR & 16%) , EK
e WAL 1 Wk, BEE R 4 A Ay, CK H5 0 it IR i 38 45% 2 A I8 (N . P,05 % K,0 /i th3h
15% ) AEFFMCGIR G 4300 H 78 T1 RGN FOKE IR R 8 3% 45% 52 5 M8 & 35% A HLIE , f#E FF IR 5 435
WH, FE T2 #5056 T, 80 NS FKIEAE S T1 —80 (R FFGR G 280 | I B s T/ X . &R
TNE SR o AR DL 2,

F2 BNSESEENXERER

Table 2 Fertilization conditions for each treatment in the monitoring site

i ForimAL

27 Hit (TS ok N il POsfi K0 itk Amoun/  Nutrient input/( kg/hm?)

Crop Measure Type Moisture/ % Proportion/%  Proportion/%  Proportion/% (ke/hm?) \ ’ N
# CK Ui 90 0.5 1.1 0.7 18000 9 8.64 10.45
Raphanus Tl B 90 0.5 1.1 0.7 18000 9 8.64 10.45
sativus L. AL 1.89 15 7 13 150 206 450 1587
T2 (FEFFAH) W3 90 0.5 1.1 0.7 18000 9 8.64 10.45
AL 1.89 15 7 13 150 206 450 1587
EEP/ CK e 90 0.5 1.1 0.7 18000 9 8.64 10.45
Zea mays L. 24 1.95 15 15 15 600 882 3851  73.19
Tl e 90 0.5 1.1 0.7 18000 9 8.64 10.45
240 1.95 15 15 15 450 66.15 28.88  54.89
AP 1.89 15 7 13 300 44.13 899 31.73
T2(FEFFAM) 528 90 0.5 1.1 0.7 18000 9 8.64 10.45
2HH 1.95 15 15 15 450 66.15 28.88  54.89
AHHLAL 1.89 15 7 13 300 4413 8.9 31.73

CK: H HUtIE conventional fertilization ; T1 ; {4kt T optimized fertilization ; T2 ; f AL Bt NE +F5 114 H optimized fertilization+straw returning

1.3 FEACREE
T 2019—2021 4R AR BT & A TOSR IR I, 7E45 /NI B R AR 005 , TR K HER 5 . RAE
R SEIC AR AR, LS R AT A A0 B AR 30K, B K R 2ot 1 S R A28 7t P A ) o7 1 TR 3 3
P2 A RFE . SR BB 1000 mL 1), £ /NX BIRAE 2 3K RE (B HKEEZ) 500 mL) , Hoi 1 T
ST, 55 1 A . SRARES S W VAR Tt AL 5 S M RSO K R [ S 5G 5 40 Sl o A48 3
TN NO,-N f NH,-N ¥, o TN i 5 SR B 1o B R 400 1 28 40 20 6 BE I 2 ), NO, -N e 135 R T I8y
TRERAT R B E T NH,-N MR SR I BE 0 b ki) g
1.4 fE5h5it5E
A R R K i SRR E ( GB/T 28592—2012) 71 4 LI 114 YR Féf TN 2B 12442 24 /NS R W 400 3 g /N TR
(< 9.9 mm), 1 (10—24.9 mm) , KF(25—49.9 mm) , 5/ (50—99.9 mm) , KEF (100—200 mm) FIFEK
FET (>200 mm) , ASHFFER AR LRI I R BOR R AR AR LR, HO TR AN
RD, = Q./A (1)
RC. = RD./ RA. (2)
K RD F™ 8 i K= F AR TR, mm; Q05 § PR MR R R, Ly A SA/NX A, m® s RC WA i
YR F AR R B, JCR Y RACNEE © RPE Y mm
)], 4% R R 2 I 1 T 19 TN NO,-N T NH,-N i &, AR
L =C xQ, x107/A (3)
o LFRRE | PR AT AR TN NO,-N Fl NH,-N i 2k i kg/ hm?; C.FR5S @ WG T F 4 Pl 5 i 4%
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Bt TN NO,-N 1 NH,-N ¥ mg/L,
1.5 HdEmdr

FIHH SPSS22.0 A AT B IR AL IS T 7341 . R HHER R J5 22 (One-way ANOVA ) S AT 46 95 AN [7] [ T 4
KRR AR R0 52 TN \NO,-N H1 NH,-N ¥R Jisk 2 & NO,-N Fl NH,-N Jisk 5 TN i 2k Ho il 22
S, FH LSD( Least significant difference , fie/)Mik 3% 25 577% ) HT 2 H L, ANFEIFEW SR S RGN, R RIRN
PRUEZELE 0.27—8.64 mm Z[A)7ZE 4L F2ii R BN RIEZETE 0.02—0.13 Z[A] 224k, TN \NO,-N F1 NH,-N ¥ i 1)
FRifE2E 5 BIFE 0.13—6.80 mg/L.0.03—4.16 mg/L.0.02—1.88 mg/L Z[a4Efk, TN NO,-N il NH,-N i sk &5
HEZ2 3 7E 0.01—1.02 kg/hm* ,0.01—0.54 kg/hm* .0.01—0.28 kg/hm? Z [i] 284k, ifif NO,-N Fl NH,-N i 2k /5
TN Y2k He Wl AR HEZETE 1.64%—31.12% 1.65%—23.79% Z [A]72 4k, TR &40 T AR A8 & 3 Rl 1 H
AR-BE, FFFIH] Spearman AHOC/HTHRITAS AL RERIAYAHOCHE . A3 P<0.05 £ 2555 3, P<0.01 Ny 2257
W B2 . SR Microsoft Excel 2016 Z:[&] .

2 ZHREHH

2.1 REEWNFEF
TE 2019—2021 4RI E % 75 R FETR S (] 2) , HFE SR E S o340, e 2019 45 5 H 30 H RN &
/NN 4 mm 7R 2021 47 H 8 HEEMN AR, R 125.1 mm ; FITAT YRR RN 240 XA R RN M (33.69427.72) mm,,

250 50
5 40
®Ra 30
200 | ]
®g o2
= 10 |—|
150 0
[4, 24] (24,44] (44, 64] (64,84]  (84,104] (104,124] (124,144]

P& Rainfall/mm

£
g 1 7 13 19 25 31 37 43 49 55 61 67 73
% AR 34 Total rainfall events
5
i
. 8
250 2
2 6
® 2
®g 4
L = 2
200 = 0 ’—I ———
[15, 35] (35, 55 (55,75 (75, 95 95,115] (115, 135]
150 Mt Rainfall/mm

100

50

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
P MM 3 Rainfall events producing runoff

B2 2019—2021 FLHEMEHRFRENE
Fig.2 Total rainfall events and rainfall events producing runoff during 2019—2021
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FEAFRRE R SR AU 22 B0 9 W S AR M R AR (BT 2) |, FLRE R o [ RE 22 4R 1 A A A, JL A
2019 47 5 A 13 HP=FilEM E /N, 7 15 mm, 78 2021 4F 7 A 8 HFFEM R K, M 125.1 mm;22 W=k
T F A E R R 4 (67.55+26.83) mm,

X7 i ook TR 4% 8 B o S A SRR TR R A 1 IR, R AEFE 2019 4E 5 H 13 H FERE A 15 mm; KN
FF 4 R, B AT 2019 458 H 9 H 2020 4E7 H 26 H 2021 4E5 H 7 H ) 8 H 24 H FERE20510 30,
48.2 41.2 mm } 37.7 mm; ZW M 15 W, 403K A7 2019 47 A 30 H 2020 44 24 H 6 H3 H .17 H |
20H 28 H7H3H I3 H 18 H 2021 4E5 H3H 7 H12H 16 H 19 H,8 H29 HX9 H 7 H,HFEMW&E
£ 50.5—99.4 mm Z[H] SFHME R (72.52+17.34) mm; REFHHMF2 K, KATAE2021 47 H8 HMIG H 14 H,
R TR 4390 125.1,100.7 mm,

22 BRWMESHERARBEL

5 CK ML, T1 A T2 MFR RIS B0 T 4.24% (12.71% (B2 R IR R E (P>0.05) (£ 3) . 5%
G0, BT R ARG ((13.127.9) mm) |, 4359 H AR R R R S8 W9 S E 3400 T 191.11% ,178.72% |
6.5%(P<0.05) (£ 3) . MFETE AR RN 559, BT TR S KRN 22 2 A8 3% (P>0.05) (HIY 3%
TR RIS (P<0.05) (K1 3) .

oCK oTl ®mT2

g 30¢ 10y

£5¢ £ 08

g0y £ 06

g 15 e

5 204} a b

I %oo ﬂ‘a oo 11T bene

Rl Wi N Ao (i

£orEs e LN LN 221N Ads (TN g
) PG| Bl KB 2] K E- 30 KB

W& T %:4% Rainfall category

B3 2019—2021 £ERRMEREE
Fig.3 Runoff depth and runoff coefficient during 2019—2021
P R[] INE FRE R R TE P<0.05 /KR A [ FA TR 25 40 ] 22 5 i 3%

£3 TREMERRERTRERR EREABNRERLERSE

Table 3 Runoff depth, runoff coefficient and the concentrations, losses and proportions of N variables in each rainfall category and treatment

T i Measure W& 452K Rainfall category

Variable CK Tl T2 LR K £ ) KEW

RD /mm 11.8+8.2a 11.3+7.4a 10.3+7.2a 4.5+0.69h 4.7+2.4h 13.1+7.9a 12.3+4.8a
RC 0.18+0.12a  0.18z0.11a  0.16x0.10a  0.30+0.05a 0.120.04¢ 0.18+0.12b 0.11:0.06¢
TNe/(mg/L) 6.2+4.0a 7.4+4.9a 7.8+5.2a 10.3+5.4a 8.0+5.1a 6.8+4.6a 6.5+4.2a
NO;-Ne/(mg/L) 3.1£2.9a 3.4%2.6a 4.0+3.7a 0.40+0.11b 3.02.3a 3.9+3.4a 2.9+1.9ab
NH,-N¢/(mg/L) 1.2+1.3a 1.3+1.6a Llxl.1a 0.55+0.16b 0.760.57b 1.4x1.5a 0.60+0.60b
TN/ (kg/hm?) 0.78+0.79a  0.87x0.89a  0.870.92a  0.47+0.27a 0.35+0.26a 0.97+0.95a 0.98+0.82a
NO;-NV/ (kg/hm?) 0.32+0.47a  0.32x0.46a  0.34x0.51a  0.01x0.01b 0.28+0.46ab  0.37x0.51a 0.25+0.28ah
NH,-NI/ (kg/hm?) 0.12+0.19a  0.12£0.24a  0.09%0.17a  0.02+0.01b 0.09+0.14ab  0.14+0.23a 0.03+0.03b
NO;-Np/% 33.1+27.7a  33.6+29.1a  33.3x29.7a  4.8+4.7c 25.321.4b 37.4x30.4a 33.5+24.8ab
NH,-Np/% 15.3+16.9a 13.6+16.3a 12.1x143a  6.5£5.9a 13.9+19.5a 14.9+15.8a 7.6+7.6a

T IR TN S5 2 LB b AT A [N “E B ROR 7R P<0.05 KT 257 83 RDARHLIR runoff depth ; RC: A2 R EX runoff coefficient; TNc ; £
AU total nitrogen concentration ; NO;-Ne: il§ 2824 J¥ nitrate nitrogen concentration ; NH,-Nc ; # 25 & ¢ & ammonium nitrogen ; TNI; 5 i 25 fF total
nitrogen loss; NO5-NL: fiff 2% U Ji % &t nitrate nitrogen loss; NH,-NI: £ 75 Ui 2% it ammonium nitrogen loss; NO5-Np.: fif 25 % 5 &4 &0 2% L fi
Proportions of NO;-N in TN loss; NH,-Np: & 25 %5 S &AL 2% Lu 5] Proportions of NH,-N in TN loss
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CK 5 T1 AR RBAE, L T2 85 T 12.5% (H22 A 83E (P>0.05) (£3) . PRISHF F R REUR
#5(0.300.05) , 23 L KCHT 2T KSR H I T 150% .66.67% H1 173.72% (P<0.05) (% 3) , MR
IS B T S R AR I R B S 3 (P<0.05) , HYZRBUN PN S i, KIS eIk (181 3)

2.3 AL

5 CK ML, T1 AN T2 BOFRIE TN WIS BB T 19.35% 25.8% R RIFARBE (P>0.05) (£3),
P FAR I TN MR B J @ (((10.3+5.4) mg/L) , 4350 e R HT &R R 2 I 44 m T 28.75% ,51.47% |
58.46% ,HZ AR E (P>0.05) (£ 3) . CK F&REMNAFHRAIRT TN W32 58 .2 (P>0.05) 1fi T1 F1 T2
TS AR TN e BE A i, 9 (14.05+0.64) mg/L. (14.45+0.21) mg/L, b RS- 1
62.99% .66.09% ( P>0.05) , tbL B F BN T 115.16% ,103.52% ( P<0.05) , tb R Z W FAFRE N T 122.31% |
146.59% (P<0.05) (K 4)

5 CK HIEL, T1 AT T2 BA8E NO,-N BRI T 9.68% 29.03% , H22 AR . (P>0.05) (£3) . %
RERTEG T, BRSO NO,-N R R 5 ((3.943.4) mg/L) 43 HE g KT KB R S48 725 T 875%
30% .34.48% (P<0.05) (3 3) . AHFIFEMEA [FIFE RN AR NO,-N kB 22 RN BE (P>0.05) (K 4) .

5 CK ML, T1 MR NH,-N HREESE N T 8.33% 1 T2 W/ T 8.33% ,H 2 F AW (P>0.05) (£
3), BWHMAEHT NH,-N W ((1.4£1.5) mg/L), 50 AW KW KRBERFFHEE T 154.54%
84.21% ,133.33%( P<0.05) (3% 3) . AH[FIHSHAS R BE RN AF 942 I NH,-N MR B 22 R AR 3 (P>0.05) (K1 4)

30 10
-~ ~ a
§)25 Mé gl
S 20t RS2
%E’ aa ?S 6 a @
Ll I i
S P I - - o aaa : :
0 : I B :~ 0 Lo 5 ::
T (T} 2 P ] T e ] P10
_ 5 WM 25:4% Rainfall category
a
s
§§ 3 a O ck
<
- a O
Z5 \ a T . m 12
Dladn e [0 Do
° e (1 L2 [
iR PG Bl KRBT

TN Z5:4% Rainfall category

B4 2019—2021 £1Z# TN, NO,-N 1 NH,-N §IR &
Fig.4 Concentrations of TN, NO;-N and NH,-N in runoff during 2019—2021
B R/ NG FRE IR TE P<0.05 7K T A [ [ T 25 4 ) 22 53 1 3%

2.4 BmAWE LS LA

5 CK A0, T1 F1 T2 94830 TN Jde e in 1 11.54% fH 2 S A B E(P>0.05) (£ 3) . BHIFMH
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Table 4 Spearman correlations between study variables

RD RC TNe NO;-Ne  NH,-Ne TNI NO,-N1 NH,-NI  NO;-Np NH,-Np
RA 0.60 ** ns ns 0.28" ns 0.34* 0.27" ns 0.39** ns
RD 0.66 " ns 0.35"" 0.53"* 0.76 ** ns ns 0.37** 0327
RC ns ns 0.54** 0.59** ns ns ns 0.34*
TNec 0.67"* 0.45"" 0.72%* 0.35"" 0.4 ns -0.27"
NO;-Ne 0.54** 0.68** 0.55** 0.49** 0.65** ns
NH,-Nec 0.67"* ns 0.38** 0.45" 0.63**
TNI 0.30" 0.38*" 0.32°* ns
NO;-NI 0.79** 0.41* ns
NH,-NI 0.30* ns
NO,;-Np 0.30"

s AHIEPETE 0.01 KPR B2, . MHEHETE 0.05 /KT B2 ns HIEHETE 0.05 /K- AR E; RA: KM & Rainfall
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