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Phosphorus Loss via Runoff from Sloping Cropland of Purple Soil Under Corn Planting
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Abstract: A field trail on the maize sloping plots were carried out to investigate characteristics of phosphorus loss in runoff of sloping crop—
land in purple soil during the maize growing season using artificial rainfall simulation device. The results showed that: (1)The surface runoff
flow was a large portion of the total. Surface runoff flow of flat planting accounted for 80%~83% of the total, whereas the phosphorus loss ac—
counted for 64%~88% of the total. Moreover, longitudinal ridge accounted for 84%~87% and 79%~87% and cross ridge accounted for 71%~

87% and 52%~88%, respectively.(2)The total runoff flow in the elongation stage and tasseling stage were less than in the seedling stage and
maturation stage for the three tillage practices. And phosphorus losses in Tunoff were mainly in DTP( dissolved total phosphorus).(3)The

runoff flow and phosphorus loss of flat cultivation was lower than the other two tillage practices. Conversely, the subsurface runoff flow of cross
ridge was the highest, which was 1.1 times higher than the other two tillage practices. Moreover, the phosphorus loss of the cross ridge was ex—
tremely serious, which was 2.0 times and 1.9 times higher than the flat planting and longitudinal ridge, respectively. Thus, reasonable farm—

land measures had a certain function to phosphorus regulation for the scattered sloping cropland, but which was different from other types.
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Table 1 Soil physical and chemical properties

pH AHLF/g kg S%/g kg Stz kg

2H/g kg AR A /mg-kg! AR/ mg kg A /mg-kg!

8.1 7.34 0.91 0.80

18.80 100.36 6.26 134
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Figure 2 Dynamic variation characteristics of surface runoff to different tillage practices during the corn growing season
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2446

TRRFY | 25 : FORMRET 58 (P AR R B 3R R AR AT 7S

20124 12 A

WA BV ERS I T AR TP e B AR A e e |, b 4
UL TP e B AR R A B i, A BH 22 57 3FJE TS
Jiti 5 | S, P FE 2 KA XS B4 W 43 P A FH 38
AR T AR TP - 340 B a5 |, R 3 284
T A BT IR A BERE R AR AT PR A HELE ,
PR IRYE T R, 3 R ER I T 2 i R oF
P22 A/ e UL RT L BHERS IO AR T R
I B AN Tﬂﬂtﬁ%qiﬂﬁi%iﬁj(,nfﬁﬁ
P DR T R T b I ) B T VR A (HER
IR TR 2068 JRy i 3a 1™ A 28 s D A2 ot I_]HT

TR 2 4 [ A AT 385240 A WAL, 3t R AR
Tt P 2R e R B R ) £ B SR B A TR AR AL, A I 28
YEW iR R . FIrATE R K2
P FRAR I TP e B %) AR Ak A2 BV It 52 i 45 /)N
XSGR SCAEIF T 25 SR — B,

EAA MR, 13 DTP 5 + 80k 2 (Al 7
TELPEMZIOC R, FLAEAR TV A A P £ R A 1458
O b Wk TR 2R, — e L S5 AR R e v (a] i i
-/ A STk et #e . K&l 6 423 DTP
TR R EE LB DTP Wk B2 AR L FRAE 5 TP 1y

~ 081
e (a)
50
£ 0.6
=
=
a
& 04f
=
£ 0o}
0 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
N Hf[E] Time/min
R IS
3
¥ 0.6F
=
=
2 04f
B
Eul
& 02f
5 » 5~
0 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
0.8r A [] Time/min
_ (c)
,'4
é“ 0.6
=
F
= 04r
b
Eul
K 02+
=
0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
0.8 [} 8] Time/min
’ (d)
o 06}
£
&
~ 04
e 02}
=
0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39
[+ 8] Time/min
- F-{f Lat planting -+ i3 284 Longitudinal ridge — —&— FE3EZE4F Cross ridge
a: 11 Seedling  b: ¥ 75H Elongation stage ¢ : ffilfE}} Tasseling stage  d: il Maturity
B 6 EARFREHERIE THIRER A ARSI ST UHHE
Figure 6 Dynamic characteristics of DTP in surface runoff of different tillage practices during the corn growing season



5 31 55 12 0 AR

»

Y,
S

5

P i 2447

AL, i T R R DTP 9 A2 AL L
BOREE , BERE AR T R B RESE , SR B PR T %
e ERAGHR T T A LR i L, DTP Bl
TRV R B T TERE RS AG B IR A TR 4
fev i BN AR EA T 8 B AR )2+
BRI S AR R, I AT DTP e LA
R0 o LA A L R 1] P S A2 I8 T D) AR 4 1338 2
U, 5 L R AT ST 08 AR T I AR AR B T A
Frighn, EARARIA H DTP (& A BT Th s (EAR I i
(R TR B 2R S e P O R o 0l e, P
L, BliAR 3 et O M DTP Y JE B AR . fiiEtd] DTP
e JEE B I ] S A0 AT TR Ak, s B 2, 2% 1Lk
WA TR, T R SRR P £ e /R 2R ) T
FIRRAE A ¢ o BT SIRIGRCTT 4 3 it 1 - Koo HE AT
AN, HZESAK . mTIL, B X DTP ¥R JEE (4520
i

DTP J2 # 2 B 4 A 9 8 508 24, WOkL 2 9
(PP) B3 R g g P U BT WA, (HL A28 B A5 1l
) AR AR O AL o AWl F I RES . v LA, PP BifiA%
K B URLHE ARSI TTE , B 19T Y IS
Qe R E N AT AZE DI SN A A R RS O T
SRR AR B R 2 HRERIARMET 3 MBI
MER TP BERIE ST SRR, th R — B A
[Fl A= 5 4 DTP I PP ik i 22 5 v] AR Y, AR
I3 ZEA DTP 3t 2K S e 35 1 A 2 25 v 1 LAt
15 A PP a4 AIHIIRY SR G IR 22 A 3 g
ZEAE RAE i AR 22 55 2 A28 4 DTP i
SRR AE KA R A 25 R TR PP ok A A
R 25 T A 3 AN o ] — 2 AN TR
it R 22 5 al LR ¥ DTP i3k i 7E 3
Pl it T 2R IR SR 5 R 22 5, 1M PP 2k o DU £ I
WZBAE T R TR AR ZE A 5 3501 A0 A

R 2 EXFETREMEREE TR

Table 2 Loss amounts of phosphorus forms in surface runoff of

3 Pt A DTP A1 PP i 2% o 35 A 3k 3] g 2 Pk 22
S S S-VE FORE S 284 DTP Rl PP (i 25 B 22 5+
W3, M DTP fir 5 TP HBiDRE , F1E DTP (i
i TP Ji e B 72%~84% , s Z4E DTP (i de it 5
TP i 2k 511 68%~84% , iy Z84E DTP [ 2k & i 3
TP Ji K[ 64%~86%, FRPAIEHFHIAR K H PP iR
AR, FERLL DTP ke &, X 5 DB AT
FELEIR 5, FEEF N DTP Hilfs £ 52 4wk
FHH | R Z A EAER A — R
Pl - DA P o 3, s ) DTP B
R FMZIREFFREZ /K . DTP F1 PP I7E T K AERE
A R IR R B T R 2R I, Fl R
GRS A A3 R o TR TR ) T0% , R g
FH TR B S TR 18 %) 38 T 283 P , il AT A 3
ZEVE I HH )/ BRI B R0 2 AR R S BB A
2.3 ERRBERIR KT

HE 7 oL, B DTP Sk i i As ik
5 TP AL, HIEP B2 L DTP S & A F
SR, Mgt DTP & ik 3] 38% L) ke Xf
H T K RS ORI, FORAE TR SR TP
SR B (R AR AR B 2 R OK AR B A R S KR R
R B AR, A EE RN 0.16~0.42 mg- L7, 44715 1]
IR BN UEAR ;e 28 A g b v TP SF Bk A T
0.18~0.32 mg- L™ [H], 7EAl kI 1 S 00 ; e i 22 A
H T TP SR AT 0.19~0.60 mg- L7 1], 17 ]
TR S B R AR IR 28V 1 3 f5 2 2 Bl
FORA B LR O R R AIG  X R A K
BEZRARM S, & M N DTP WBEX# R, DTP (TP
B HAILE SEAE T R 53%~95% , s 2205 F 2 61%~
97% , KEE ZBVETS K 75%~95% , WHIFFE IX L T 7K 385 B
TUEAERI BN . I TP A DTP SR R K/ IMK IR
R 2B ES T ZEVESF-AE | 3% AT B R Ry

BRPARBREERKE(ng m™)

different tillage practices during the corn growing season(mg+m™)

SEAE Flat planting i3 284 Longitudinal ridge T 281 Cross ridge
AR Growth stage — 8 — e — o
AR DTP ORI PP AR DTP WUk PP AR DTP WKL PP
T Seedling 6.25ab* 1.53a" 6.15b* 2.96a* 5.09b* 1.59b"
YT W] Elongation stage 3.65b* 1.40a 5.35b* 1.74b* 3.79h* 2.17ab*
JliHEY] Tasseling stage 5.22h" 1.60a" 8.51ab™ 2.09ab® 11.54a° 2.67a
JEHH Maturity 8.57a 1.58a" 10.97a* 2.10ab* 9.59a" 1.58b*

T RPAF NG FREFROR 7] — 1A R B 7 P<<0.05 K- B85 B35 5 EFRAR R/ ING T BE30R [ — AR R it Al 78 P<0.05 /K- k=

ZESBFE . T,

Note: Different letters indicate significant level at P<<0.05 among different growing season; Different superscript letters indicate significant level at P<

0.05 among different tillage practices. The same below.
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Figure 8 Total P loss via subsurface runoff in different tillage practices during the corn growing season
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