% 46 B F 4 2 B K FF R CARAFR 2024 % 4 A
Vol. 46 No. 4 Journal of Southwest University (Natural Science Edition) Apr. 2024

DOI: 10. 13718/j. cnki. xdzk. 2024. 04. 005
B BERM, TN, 45, AR T 56 SO0 R B R IE (], P R CARBHAIRD , 2024, 46(4)
46-54.

ANEV AR I T 58 8 1 3 4 b SRkt R 4 AE

EF%, FRM, MAKE, KESH

Pi K2 TR IRSE 44 BE, K 400715

WE: ABTARREHAATRARFARTHRFIE, AT 2020 F 125k ARERZREN, 5 T IMK L&
Re.(3F B8, CK) .\ A 3 836 ) A AURE A= 4 8 (T1) . WA 3L 3 56 L I8 (T2) . IR 3k £ 36 4L RE 38 2 (T3) . Mk £k 1L e
(TOS HRETRATABATER(TIN, BB (TP RERAES AL T, KA (TN/TP)# T, £ R %
W, O ZEALBZEATIN, TP RSHRFREALEEHRRGHT 6 RER, AP 4 REFFHFERT R 5008 &
. BEEARAL. @ HEbiint, AMEiEd ey 27 TN, TP AX T EAREE 27, B2A TN, TP RE %k
BEEIEREREMBEFREAMA (p<0.01). @ FIMMBEH A, BIL LT AR F 0 MR 76.85% #9234
TG 2UMBRABR AL TR ST ITNHARAEHEAL ST, @ CKA®Ee TN/TP2RE & T T2 # T3(p<
0.05), 125 T1, T4 £2F R %t FEL(Hp=>0.05), FiH LR T 24548 50%4 TN/TP=50, &I A FE4.

X 8 W AR REBAK; Wt RE L

FESES: S157.2 XERARER: A
X E 4 S 1673 -9868(2024)04 ~ 0046 — 09 FakA 2 (B BIRA) 4R (0S1D) -

Characteristics of Nitrogen and Phosphorus Loss from
Purple Soil of Sloping Land under Different Farming Practices

LI Qingmiao, LI Tianyang, HE Binghui, ZHANG Haixiang

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

Abstract; In order to reveal the characteristics of changes of nitrogen and phosphorus loss through runoff
under different farming practices, based on 12 natural rainfall-runoff events in 2020, the characteristics of
runoff and changes in total nitrogen (TN) and total phosphorus (TP) concentrations, loss amount and ni-
trogen-phosphorus ratio (TN/TP) in runoff under five treatments: downslope tillage without fertilization
(CK), downslope tillage with organic fertilizer and chemical fertilizer (T1), downslope tillage with chemi-
cal fertilizer (T2), downslope tillage with 1.5 times increase of chemical fertilizer (T3), and across slope
tillage with chemical fertilizer (T4) were analyzed. The results showed that; O The highest TN and TP

concentrations in runoff in each treatment occurred in the first six rainfall events after fertilization, and
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four of these rainfall events contributed more than 50% of total N and TP loss. @ There was no signifi-
cant difference in TN and TP loss in T1 compared to T2, and both TN and TP concentrations in runoff of
T1 treatment showed highly significant negative correlations with number of days after fertilization (p <<
0.01). @ Compared with downslope tillage, across slope tillage can significantly reduce 76. 85% of run-
off, 75.12% of TN loss and 87. 97 % of TP loss. @ TN/TP was significantly higher in CK treatment than
that of in T2 and T3 (»p<C0. 05), but not significantly different from that of in T1 and T4 (p>0.05), and
over 50% of TN/TP=50 throughout the year exhibited phosphorus limitation under all treatments. The
results are indicative for the precise control of nitrogen and phosphorus loss from agricultural fields.
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1 57X
1.1 MREHR

56 A7 T 5 PR T P RS OK S L ARl T R S Y W 3 M (29°48742 N, 106°24'20"E) . % b 2
b A% b EBEE 5 L Fe B DX RR A T RS G R AR MR R 22— R G AR, AR R
#1100 mm, HEBERAES—9 A, FEFLHIR18.3°C, FH¥HMEE 1270 h, LAWY 334 d. iR
Wi ROy EA L, R ERITPAREKY LV REAEODR S, FENRIED L NE
(Triticum aestivum 1L.) B E K (Zea mays L.).
1.2 RE/phX

WG E T 15 MR/, DR K 8 m, 6 4 m. /X 22 8] FH K Jé 5% 17K 1Y M 8 g T, LA
1E/NIX ALK 43 RS oy a8 4 (B 1) 3R SE 1% 5 4N AR 7K S AR BE L 4350 k. I B TG it AE X6 B8 Ak #8 (CKO o I
IR A it FH A HLAC A AL AE AR BE CT 1), I3 B it A6 A8 A B CT2) . I 3 50 it 4k A 4% 5 A BE (T3) , 3% P
AR NE AL B CT4) . it JIE Ak 380 6 it JES o R0t S 7 A e e R ST B St AL BRI B 3 M ERE. K/ A
INE-H EAREAEM R X, /N R RN I, B 30 ecm X 30 em BYARATIE ; B E KR T
Fr X, B 40 em X150 em MHRITEE. M4 4 AR EK, 11 ARMME/NE, 44 8 ARk EX, K
4E 5 AW /N, R B IR R N R R (NZ=46.4%) . REE GEZIE) . RS (P,0,=>12.0%)
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B1 RBEAERER
1 EBRFSANER

% SN 1 5 TEAE 3% 43S AR/ (kg » hm ) HOEFE o A/ / (kg » hm %)
N P,0; K,0 N P, 0, K, O

N 12 A L) (e CK 0. 00 0. 00 0. 00
T1 68.75 43.75 0. 00 28.13 18.75 25. 00

T2 68. 75 75. 00 106. 25

T3 100. 00 112.50 156. 25

T4 68.75 75. 00 106. 25

2 A EAGED CK 0. 00 0. 00 0. 00

T1 68.75 0. 00 0. 00

T2 159. 38 0. 00 43.75

T3 237. 50 0. 00 68. 75

T4 159. 38 0. 00 43.75

ESPS 4 H BRI GERD CK 0. 00 0. 00 0. 00
Tl 0. 00 53.13 0. 00 28.13 18.75 25. 00

T2 62. 50 90. 63 150. 00

T3 93.75 134. 38 225. 00

T4 62. 50 90. 63 150. 00

50 FAIGED CK 0. 00 0. 00 0. 00
Tl 221. 88 0. 00 0. 00 53.13 37.50 46. 88

T2 125. 00 0. 00 0. 00

T3 187.50 0. 00 0. 00

T4 125. 00 0. 00 0. 00
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T, PAAEF —UCRAERITT R, AR I I R R U™ I R AR I
ek, S CTP) I g SR FH 2o B 9 % T ik —H W LE 8 1%
1.4 #HiELE

TN, TP ik 8t R AT .

Z CTN) B9 22 SR F Ok A7 1R 4 40

QI = Ci X V; (@)
. Q MWLM a2 7 bR AR TN, TPk & (mg) s C, A4 i IR RA W T TN, TP ik

B (mg/L); V, B i KR BRPEREEB.
B AB LA R Y M EREE L, R AT .
CT,\I} /711
qTN; qTP’ - C’l‘[—’ /nz (2)

R Con s Cop, FWIYITE) S ¢ K M0 R AR P TN, TP i W (mg/L) s ny S N AR X R
ny =145 n, H PN IR T &, n,=31.
1.5 HiESH

K JH SPSS 26. 0 #AF X B AT G b, RHTE R J5 22 (One-way ANOVA) X AN [A] it AE FAFVE T
KL RN TN, TP E R E ., WAk & & TN/TP [\ 12 R 00, IR/ 825k
(Least Significance Difference, LSD)#47 Z & lL#. FIH Pearson A 3 7 #1858 it AL B 6] 5 42 3 TN, TP
Jo VR 2 B B O ZR . IF R [BLE A3 57 e B A, R Microsoft Excel 2016 242 .

2 ER55MH

2.1 BREERERETWL

WEFE I I 12 =W F A, e 6—7 H (K 2).
159 mm, f/NENEAAEETH 19 H, ALK 2 mm.

FAL PR, CK pyf R 175,30 L, T1 Ay d o RAR I Ay 127. 82 L, T2 WY& KA i 150. 28 L,
T3 B KRB A A 168. 83 L, T4 Wi KiEH M 84.63 L. CK, T2, T3 Mf/Mefiiw N 1.75 . 1.71
1.80 L; T1 Mlp/MEWEN2.63L; TAE6 H6 H. 7 H6 H.7H 8 H.7H 19 H¥R™, h/MEi
A 2.48 L.

Bk E, T1 ABEAERE

Hop, RRBEMBELEETA2ZH, KN

SR RS X (p=>0.05), T4 kb3 ZELT CK, T2

T3(F 2). 5 T2 A¥AHL, T1 A#/D T 18. 95 % MR, T4 AbHAR & W W T 76. 85%.
*2 BLAETERE.ERINFMTP FTHREXRE, FHIN/TP R INF TP REAXSE

T/ TN J5t &2 ¥ B/ Jo R/ TN ¥i 2k St TP ik Bkt /
A B TN/TP

(Lea™® (mg+L") (mg+L") (gea D (mgea ")
CK 96. 6368. 49a 4.15+0. 88a 0.0940.03b  146.847495.07a  2.7840.72a  86.84431. 69hc
T1  64.07451.39ab  4.244+1.22a 0.1440.07ab  105.344+79.98ab  2.4540.65a  91.92=+37.97b
T2 79.05+62. 67a 3.9140. 37a 0.14+0.03ab  96.624103.16b  2.5240.94a  119.75+28.01b
T3 97. 8269. 97a 4.22+1.12a 0.1940.02a  89.67489.84b  3.6341.34a  203.84+75.98a
T4 21.74-429. 47b 3.5140. 27a 0.084+0.03b  140.05+83.39ab  0.63=0.65b 14.2449. 70¢

TE : AR/NG 5Bk n AN R A BRA) 22 55 S8 22 1 L (p<<0. 05).
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Y L >
7-14 7-18 7-

BB/ B-H
B2 BABERERELWK
2.2 RFE TN TP RERET LT
AR FETR A, 2% TN BB E R . CK, 2.21~10.98 mg/L; T1, 2.08~13.58 mg/L; T2,
1.76~8.04 mg/L; T3, 1.46~9.84 mg/L; T4, 1. 68~6.82 mg/L([& 3a).
KR IETIE], 229 TP B W B E J: CK, 0.03~0. 31 mg/L; T1, 0.03~0.34 mg/L; T2, 0.03~
0.37 mg/L; T3, 0.06~0. 44 mg/L; T4, 0.03~0.09 mg/L([&l 3b).
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=R ‘ E
: N ey | s : i g
618 620 628 72 76 78 7-14 718 719  7-23

FEMHB&/B-8

a

RATNFRERE /(mg- L")

0.75

N
B3 ey

025 | &8 B E §| E
: B R
ol R f:f§ o]
A B N (1 BN

ECKEBTINT2ET3OT4

=4

wn

<
T

RATPRERE/(mg-L")

FEMHB&/B-8
b

B3 2% TN, TP RERETL

CK 43 TN A TP J5t & ¥ B 5t I 5 R B0 ) 2 8 35 (p<<0. 01) Fll i 3 (p<<0. 05) 1Y 2k P 11 AH
K, T1 AW TN, TP 5Tk B 50 5 K5y 20 0 2 4t T pH ¢ (p<<0. 01D, T2 MR TN T i
e it B S R AR B AR UM 6 (p<<0. 05) . T3 BYARIRE TP 5 i W 2 It AR I K 30 5 2 & R vk 1M
K (p<<0.05), T4 MR TN, TP i ik B 5 A8 5 REOCH TG 12 5 L (p=>0. 05) (F 4).

FAL PRI TN SFY B W g 22 55 Ra2# 8 L (p=>0.05), CK 5 T4 B&EH TP F¥ sk
FART T3(p<<0.05) (% 2). 5 T2 i, T3 B4R H TP VBRI T 35. 71% ., T4 W45 V14 5
K T 42,86 %.
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16~ ® CK y=-0.133 7x+11.27 R*=0.58 p<<0.01 1.00~ ® CK y=-0.002 5x+0.22 R*=0.46 p<<0.05
A Tl y=-0.160 5x+13.02 R*=0.55 p<<0.01 A T1 yp=-0.006 2x+0.461 2 R*=0.743 8 p<<0.01
o & T2 y:*0.04x+%09 R=0.10 p<<0.05 O T2 p>0.05
:.]D X T3 p>0.05 . X T3 3=-0.0053x+0.46 R*=0.52 p<<0.05
g 12 O T4 p>0.05 Ty 075 O T4 p>0.05
= .
o g
L] =
i i
& 8r & 050
¢ ¢
Z 2 %A
=
o 42 m\\ X
s 4F 7025 D e T
\TQH_ [i"'- *ey
0 1 1 1 J 0
2 22 42 62 82 2
TR R E/d TR R E/d
a b

B4 ZHRTINMTPREREREXBTNK
2.3 R TINF TP REET WIS

2020 4F 6 H18 HE 7 H 2 HM A W™ E AR TN, TP KSR K& 5). % 4 KR TN i
b AT E BT A PR RS TN AR A 53. 1% (CK) L 79.4% (T1), 69. 1% (T2), 54.4% (T3),
88. 3% (T4). [FIET, % 4 WFEW B TP Ji 2k &t b7 B 55 1 B B A7 7= i S5 L TP 3k ) 77. 4 %0 (CKD, 91, 2%
(TD), 79.7%(T2), 77.4%(T3), 74. 9% (T4).

MAARE, T4 TN ik W EET HMAA(p<<0.05), 5 T2 ABRAH L, T4 4B TN ik &
W T 75.11% (K 2). TAM TPHiA®EYS CK ZRESKITFE X (p=>0.05, AR EFMT T1, T2
T3(p<<0.05), 5 T2 M, T4 By TP AW/ T 87.97%, T3 AP TP BB T 70. 32%.

1920

ECKEBTINT2BT30T4

1280

640 - . |

BRTING & E/mg

6-6 6-13 6-18 6-20 6-28 7-2 7-6 7-8 7-14 7-18  7- 1 7-23
FEMHB&/B-8

a

96

ECKEBTINT2BT30T4

64t

BRTPHRAE/mg

66 613 618 620 628 72 76 78 714 718 719 723
BB/ B-H
b
Bs5 ZHRINMIPREETK

2.4 12§ TN/TP 2L 45 4E B S B BR 6l R

B FE T M, TN/TP 284k B CK.: 27.25~287.20; T1: 46.89~162.73; T2: 12.61 ~
168. 845 T3: 18.56~209.61; T47E6 H6 H.7H6 H.7H S8 H.7H 19 HAR™H, TN/TP 1L iEF A
58.99~110. 02([# 6).
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500
EBCKEBTI ET2EAT3 0OT4
375+
[« 9}
g
& 250t
i
s \ N
N N :wI I I i
A AN 3 i 5 B | B i i N
6-6 6-13 6-18 6-20 6-28 7-2 7-6 7-8 7-14 7 18 7 19 7-23
BERE/A-A
B 6 12 TN/TP 254k
Z: WK K& 8 37 0 VTl 00 8 35 9 BR 1 v R IL5r e CK aTl oT2 xT3 oT4 /
AFRUEDS, ARBESE ¥ TN/TPCEE /R ) =50 B //
E B R . TN/ TP AR ) <22 Bk GE W «  INAE=30 /
BRI A WEEW R R T1, T3, T4 %A 1, IS ok R //
1, 4 W TN/TP &b TR, £ abmen  E 7.
TN/TP=50 g i 4 31 N 92.85% (CK) g ° x
75.00% (T, 64.28% (T2), 53.57% (T3) fl &
= 05
§1.25% (T4) (7). 5 /
YHRE, TETRE TN/ TP #Ab T w5, fAM° °
Ho CK AL BE Y TN/TP & 3 & F T2 M T3 (p<<
0.05), {5 T1, T4 2R KL% 8 L (p=>0.05) 01 001 002 5.03
(& 2. BRTPIREE /(mol 1)
3 'Nﬁ@ B7 RBxXEWMEHARLAETRE TN TP R KR

A, PN ETE—7 A, X
XA 250 A PR A X B P A 0= T R s B ST B B R 4 SR R, 6—7 A WIAKAR T TN, TP i vk i
R A TR, JE R BRI AR A ok B MR A B . 12 REIRBE W AR, SR TN, TP &
FRE R Y R A AR S T 6 . Ho, 6 H 18 HE 7 H 2 HIW 4 Wy F AT A AL BT 50k 78
PWAET TN, TP ik, Zeng 5V FE R ITIAF S vt AT JE U0 25 3 . 0 35 JIE 70 585 — 3 IES o Bt JIES 5
B R TR R DTk T ORI M R AR AL BES. Bk, 6—7 H R b HA. BRI O m KU I, it
B S5 7 A R TR S L W IR 2K Bl A Y S AR S (] Y

IR AR, JALK CK AR AR TN i Wk B A T 48 v 7K 8 28 K il I Ab 3, O it PR 2 B2 2
FERTII AR = RE I T KT . RN S5 R o T CK Zb B IR, thoh . i E KR )i,
TR R MBS WA, Y it I AL B AR A B O U B R I R e ) A R R AR AR = KO XS E
HEAED I AL, MR R RO IZ . R it AT S b SR A AR K K B KRR 3 R it A AT 4 il
R BT IR . DT I A Al TR S Y KBS, DRI . e B it A R R R AR AL B S A O A

ﬁﬁ%% A HUAE AL E E e J2 A 50 D 42 7 TN, TP 2k i A R 0, (Hd A 2 kL il JH A BL

mi%TﬂﬁhAE“M B B R R TR KU AT b, A HUIE AR IR it b B ] TN
4:01L(}|L9€J1A5(%T4$» AT RE D A HLIE X 38 K Ak A S w34 A0 1 4 I b R R e KU s A
A g 06 AT HLAC i A A A AR e R R R i L e R A R BRI RN, Sk
[RVESE FR T 55— U™ Ui o R B 8 e S5 — WOt I IR TE) 8 K, A MLIE X = Bl 22 09 3% AL VR R AR aF T B R AF + 1
Y IERS L AR R R AR 5 E e LU M i R . T1 A PR AR R TP PR R R S A S
W 8 3 AR G . X B, it FH A AILAE 1T RE 2 $2 50 e AT IS S 9 LR ™ It R R 428 1% gl O 2k XU

A2 R RO, MY BAETE RS A . BRI R LA R T A VUL S BC . 00T 3 B AR b, gk 2
fERFEHIL T 76. 85U AT /. W /D 75. 12U AR B AR R s M 87. 97 A M BB i Kk =, St H
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b, T4 AbBRAAR R TN, TP 5T B A [ A W A DG, R0 TN, TP T e 3 0 {2 45 Ab 3 vp
IR . 3R PRy i 28 1 AT DAGE o SR O, R IR AR JAE T DA T I AR IR A AR IR R AL B VR
AT AR REFE R E K. BRIk, B 2B AR RS G AR 5 O L SRR AR ) I R A B

AAIE T A HLAE Ak I it AR 3 2B VR TN/ TP AR K, H 45 A SR P AS[R]. o ke 28 VE i 2ot 35 1 0 A%
Uit TP W FE N2 TN/ TP, 1A AU A6 IE e it W) 02 B o 42 0 TN Wk BEAC = BT L TN/ TP 8k, X 5
Smith % it A HLIE 233 1 3 AR TP We B MM/ TN/ TP (45 R AR, 0] fig 5 A HLAE it A &
X, HEARPFIE R, CK ALBEAY 92.85% . T1 AbBEAY 75.00% ., T2 AbFHAY 64. 28% . T3 AbHAY 53. 57 % Al
T4 AbFERY 81. 25 Vo483 TN/ TP ¥4b FRERR . 302 K o B R 2 DUBURL A B I 2% 1M A F 5% v K B 7
PEAE AR K AR IR RG34 B R AR s 1 R R B, SRR T AR VD . AT/ T TP ¥
B, B AR TN/ TP &K 2 Bk # R o

ARG 45 AR, B s 25 R W, DRI 2 TN/TP 4 T 2R K. JFE R/ Z A
IR B 3t R v B 2 R R A R H Jarvie S5 RO ST AE R . A T K SCRR BT . 7 35 Ok R B
U SRR I I R0, 2 (5 AR I AU R SR AR A B, AR — s AR . VRS AR I A AL
8 BRLARIR 0 A AH ) Y A8 fE R X B . i Ak 2 T i R AR B 3% A BR R 00 25 32 B R s e, [l e, 7
FRo B R, R RO (B AE AL Bk 45 5 19 AR fL AR AR 1T BE 4B s R HLER , A B TSR IR AL B
DR X35, BB AR AE RS 4% 0. 8B RE 1. UL, AR T DI B 20058 0 TR A . A S AT Rk
fiE s DL B AR B KA 2 WAl AT i R AR fh B FL 22 ) 9 56 21, i o v 1) 40 30 3 7% 9 PR il 2 Tl
B, 0K XK AL Bl IR A B B O 2 B R K R B B SR b — e fe m i L.

4 Zig

D) AL AW TN, TP S BT ik B 24 % AR e HE J5 BRI 6 W)™ U R T I 1), HG v Y 4 YB3 < 1
TR T 500 M A BRI, 6—7 H 2 AR A Bl U K e KU I T S R AR AL BRI
IR BT B S B A (8] 4 A

2) HHMEELE, APUEAAERCTER TN, TP ik & %A BE 25 AYUEER it TN, TP
PR J3E 5 I ] 40 52 A 0 25 AR OGP, i P A MILIE PT RE 2 i v it A ) e 0 L™ Wik e I < 7 0l U 2 DXL

3) B EARAE P A W R ROCR B3R T A ML AL ACBC G, TSR VE AR LE . 38 28 A T L2 =25 1 sk
76. 850 BRI B, WD 750 12 00 MAR SV R E A 87. 97 0 AR SRR T K L SR I A TR B0 R SR
) B R AP PR

4) R ZEAE R HLIC AL AL RO it 25 W35 5% i TN/ TP, Bifi A3 R, 4R HE 50 %1 TN/ TP=50,
BRI A, 2 PR O A o RO, 285 W 9 4 AU T AR T AR 0 TP W2
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