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Characteristics of phosphorus transfer in farmland under artificial rainfall conditions
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Abstract: River network plain in Taihu Basin was selected as an experiment place, and triple duplication experiments had been
carried out under artificial rainfall conditions to study the characteristics of phosphorus transfer from runoff of farmland. The results
indicated that surface runoff was the main way of phosphorus losing from the agricultural field during artificial rainfall. The amount
of losing phosphorus caused by surface flow and soil erosion of total phosphorus output accounted for 58.50% and 34.69%
respectively, while that by interflow of total phosphorus output was only 6.81%. Particulate phosphorus was the primary pattern of
phosphorus transfer which accounted for 60.73% of the total phosphorus losing. Inorganic phosphate was the primary pattern of
dissolved phosphorus transfer. Compared with the particulate phosphorus, dissolved phosphorus can move more easily in the soil.
Analysis of the characteristics of phosphorus transfer in surface runoff and interflow showed that soil could reduce the concentration of
phosphorus when flows passed through it, in particular have obvious effect on reducing the concentration of TPP, up more than 80%. In
addition, despite surface runoff was the primary way of phosphorus transfer in rainstorm-runoff process, in such a basin as Taihu, which
has abundant rainfall, interflow is the main pattern at normal rainfall conditions, dissolved phosphorus transfer from interflow account for
a large percentage of phosphorus loss, which has an important contribution to water environmental degradation of the region. Therefore it
is of great significance to strengthen the research of dissolved phosphorus transfer for environment conservation.
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Fig.1 Schematic diagram of the experiment
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Fig.2 The characteristics of phosphorus migration in surface flow

BRI IE R LA, ORI E SRR T KA R T b A 40 L. e R TR R
rh SRS 2 A R R o M SR AR KR B VR 1 B IR E AR 92.5%-96.3% 2 [, SEIZAKAH
BER 0 3 PR NS AR A DA, PO S B e R A b, kAR
5B E L AR KA TR RS EE H — EA D, I HUHR AR A M R AR L AR
PR, HAP OHLBR IR A AT A S B R s A EER A, H Tk B 2 A S R AS B R B Y
60%-80%. 50 Won, ERIIRMARS RS, WREBTUKHEBRER D DBRESN &N, TP Hihik
R 2.65mg/L, Hop TPP SEH4 K 2.52mg/L, (SbRARFAKAM TP Hi Y 94.61%; R, JGHL
BRRRER & PV S R i 1 i F 2R
2.1.2 MR AR R Ak A AR A AT AR M RAR TR A B 3R A B 2 R A R R ok B AR U vk
YERTR, R)Z HIEE MBI OK REZ, WIS X L2y w2 T 5%, 1 U 38 iU
. M 3 ORMER B, Bl 2 vk B 2R (TP) 5 bR AR A2 b ) (SS) 7 vk B i 28 J LT [v) b5 4k, SS A1 TP
B 72 R A3 AR T 4R 6min I 2.33g/L . 2.92mg/L &8I, 35min VUG Z#ifaE, FaxE)a SS Al
TP (F-$59%0 400k 1.37g/L A 1.46mg/L, AT 7E RS A b T R 1 AL AAR S s by, — 38 4
YRR TR, P HITER 84min LIS SS F1 TP (MR E 4 IS 2 0.94g/L . 1.05mg/L. {H45 5 W
71, P SR Il A S RS T 3 2 1 B 2R 5 0 Dol iy >tk 2 D R B I T R DG s TR b ol 2 vk
TERF () L S0 7= H ) S Bt A [RS8 I mosi /D, DA 32 ks T AR08 B B IR AE, HR R 7E TR AR sE Z i
5 R AR R, IR TR+ R A R AR N BHERR Y, PRI RS, XL
WSO B A M AR A YR VD I IR, B o B T 1% e 0 17 3K e R PR Bk K A i T b, [ R



BORE: BREAREH T RO ZEHSE 49

AT S R B, i RS BT I PERE SR, BObRAS IR s (R 1Y) SS YRR (B AR LT/, I
FTRE. HRAR T R AR B SR PR B N R R T I R 2 —, TEARSIRR S MR i e,
M AR AL AR PR B R A B 1 AR DO T MR AR TR O S R a1 i, 08 TR T ) 34.69%, AR
R R A2 ORI U A5 SR R WTmai K R 2 Bl xok ol B R AL 1 A i AR R TS P A B
AR,

25 ¢ 14.0
—=—SS(g/L) —e—TP(mg/L)

20F
~15F —
=
E] s
7 @
“ 10k )

110
0.5 |
O'O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 O
3 15 27 39 51 63 75 87

i 8] (min)
& 3 AR IR A R AT RS R R

Fig.3 The characteristics of phosphorus migration from soil erosion
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Fig.4 The characteristics of phosphorus migration from interflow

-SRI ) Bl 2 L R AR UG, 43 B T 54.13%1 28.70%, bt - SBEXT R 2 0 B FTIA 5. A
Fhh EORE, MR TR RE R B0 FERAE, 5 BB 0 93.19%, o b FAR K AR AR A
2R A Hh i 0 0 o LB 1Y 58.50% 11 34.69%; i i th A X4, 5-20em J 20-60cm + )2
B2 o R B 2.56% . 4.25%.

232 WERBRGEF AL EAHAR KL BHE LT RRGFERSHOBEE, LR 2 S0
THAT B A S, A RTARR SR, 91.13%K) Bk S0 £l R R e, B HEmRRR
5 v R R R e R A A U S A b R AR T A v L I ST H i R AR N 2.52mg/L
0.50mg/L; ELUARJE P 7E T Hb AR R b I K 80 1 6 R 22 R, hRAR IR, s, HARK
HIBIfE, BEAEHEY KA R S B, T s g1, R E e K A AR 2R A R A L E MR, R
T T PR ASBE R A LR, FRIRZ N 80.18%. I MRASHEIT F-5 Wok: S RT A% 2 LI 58 AR R 10 4
fIE, HIRARUL . 5-20cm )2 | 20-60cm 1 )24 i AV S BEZR 19 BV BRI R 0.130mg/L | 0.124mg/L |
0.109mg/L, VAR KW /e L2 B BRI AN B3, o IR IS 5 T16 L1 i ts. kg,
TR SR P TR SRR BB RN LE N 68.57% M 31.43%; RAEHERMEZE
T AR A S F T RS LA RAR R =, SRMTERE K E & | M T /KSR A 1 A AT o] P i X, 7= 3
RO CAB =000, — R RN 2 A T b i o AT BRI L B, v S i R oK R B S B
i, U, 7R X TR R I BRI N %% i R MK R B . [IR, R T R AseE
FH G FHOKAEAEY IR, 7S B0 A KA ST, XA kiR, OFoeiE i
PR AT RS ML, o Jas VA A 25 10 A 4 o LA IS R



BORE: BREAREH T RO ZEHSE 51

1000 5.
—— 0-S5cm  ——5-20cm —— 20-60cm —*—0-S5cm —*=5-20cm —— 20-60cm
800 41
= 2
= - en -
E 600 g 3
£ =
ES ®
= 400 X2k
@ &
200 — 1
—— e .\m
0 Il Il Il Il Il 1 0 Il Il Il Il Il 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
I5F (] (min) 1§ 6] (min)
5rF
—*—(-5cm —< 5-20cm —— 20-60cm —— (0-5cm — 5-20cm  —— 20-60cm
al 0.20F
3 a
2 E}
E 3t E0.15F
il N
£ 2t £ 0.10f
& =
1F 0.05F
0 L L L L L L 0 Il Il Il Il Il J
0 20 40 60 80 100 120 0 20 40 60 80 100 120
5} 8] (min) 5} 8] (min)
5 R SR TP, TPP, TDP A4 H
Fig.5 Comparison of Phosphorus migration from surface flow and interflow
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