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Runoff characteristics of phosphorus and potassium from a perennial vegetable field under different nutrition
managements
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vation/ Guangdong Engineering Research Center for Monitoring and Prevention of Agricultural Non—point Source Pollution, Guangzhou
510640, China)

Abstract: A plot experiment with treatments of different combinations of organic and inorganic fertilizers was conducted in a perennial veg-
etable field. Seven treatments in this experiment including control (CK) and OM combined with different rates of inorganic fertilizers i.e. no
fertilization of inorganic nitrogen (NO), conventional fertilization (CON), optimum fertilization (OPT), nitrogen addition upon OPT level
(OPT+N), phosphorus addition upon OPT level (OPT+P), synchronous addition of nitrogen, phosphorus and potassium upon OPT level
(OPT+NPK). The concentration of dissolved phosphorus, particulate phosphorus and total phosphorus were 0.015~0.500, 0.004~0.623 mg
L™ and 0.093~0.876 mg L', respectively. Application of phosphorus fertilizer increased the content of dissolved phosphorus in the runoff,

whereas it showed little effect on the particulate phosphorus and the total phosphorus. The total phosphorus concentration in different treat-
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ments exceeded grade V (GB 3838—2002) in some runoff events. In particular, it was estimated that 56% of runoff samples in the OPT+
NPK treatment exceeded the grade V standard, which was higher than that in other fertilizer treatments although a general exceeding phe-
nomenon were also observed. The runoff load of total phosphorus in vegetable field was 4.37~4.93 kg+hm™. There was no significant differ-
ence among different treatments. Unusually, runoff load of total phosphorus in fertilizer treatments were less than that in the control treatment.
Runoff concentration of potassium in different treatment was 4.7~83.0 mg L™". The runoff load of potassium ranged from 176.9 to 331.7 kg-
hm™, with corresponding runoff coefficients of 4.5%~15.7%. Application of potassium fertilizer increased the runoff load of potassium. The
highest and the lowest runoff load of potassium was recorded in the treatment of OPT+NPK and OPT+N, respectively. It is worthy noted that
the highest N/K0 ration in OPT+N treatment instead of other treatments was found. In summary, no significant variations of phosphorus run-
off losses occurred under different nutritional managements. However, a lower potassium runoff load and runoff coefficient were found in the

OPT+N treatment. A suitable N/K,O ration should be adapted in the agricultural production in order to reduce the runoff loss of potassium.

Keywords: perennial vegetable field; Pearl River Delta; phosphorus runoff loss; potassium runoff loss; nutritional managements

BE A M A5 R B P R Sl 2 R BRI =
F N XA AR T 7l 2 — R AR SRR AN L X
FENRRERL R, 3E TR RSB SR (B 3
TRl . o TS AR R i i %
A FESE P20 B Y ARG T 4 P SR A T R W R
AR RGP s , T 1 3R 23 3t X SRt - 45
RO T B S A 300 mg - kg AR TR I, B 5 R
KR E BT FEITRZ —. SimPHE Y 1 0%
RO i K AR AR K A B F I (Olsen—P o4
25 mg-kg ™', Bray—P & 30 mg-kg™") , WERF K 0T £ FE ok
PO AL Tl @Ko A 3 b iy B 3 2E R AR I
R AR A KR H il KWK R R A
A 3T A FHAE 2 ROl 1475 e DTk 3R o 192961 E B ]
W B R O RS R EER AR LA
A, T A AN XA b SR AL O LA R A 5
HRIE LD, B = A 3 XA A P O IR
e [l 5 o i P ) Ly 2 U0 ATAR SR BE A - e
JIES 3000 A T 75 it R B A B T Je B A T Y, A 3l X5
Mo 2B FRAROUAT el ate o (ELFR T A 0 B K S
SRA 1 2, DRt FH B IE 1 [ B, S0 R L 7 AN
THAE. UG, WP T S Ml L B0 3R A A2 I 4 2 1
O, X T3 A PR | B2 oo NS ) R A R HA
B0 TR A DR AR S AR AE AN 5 Bt
R, TT AN [R) 37 2348 PR it T i Hu il B0 5% 0 A2 WAL
SRAFEWTFE , A R A il DX A FH TR 75 B B 6 S ik
il 50 o

1 #MB5E7FE

1.1 e XHER
RIS H S AT M T = XA PR A (113°257
38.9"E,23°23"38.1"N) , J& Wi Z= U5 5, 4R 1R,

IR 21.8 °C, Y FEM 1 694.1 mm, H 80% T & 4
R 4—9 A, U5 DX A A 39 A% A B ORI p AR
YT B IR 213D g 4 SRR AL IR . pH
6.36, A LT 16.5 g-kg', &K 0.92 g-kg', &M 0.53
g-kg!, 2 7.94 g ke, AL 33.9 mg- kg, NOs-N
0.58 mg-kg™', NHi-N 1.01 mg-kg ™',
1.2 iKg&i& it

RIS X 8 (CK, At e ) LR & ZS 11 (NO, ANJite
fE2REE ) A 3B AR (CON) Ak jiti A (OPT) |
P Ak it 8 38 it EUIE COPT+N) A1 Ak it A 4% Jita w2 A
(OPT+P) FAJ Ak ji JEL [i) B5F 34 it 0% 4 (OPT+NPK) |
LTI R 3 E S FEPLHES . e, 1
NER IR Z (5 N 46%) I BERRES (1% P05 12%) FISH
FEBR (5 K0 60% ) , A7 HLIE R AT S AT AILIE o /NI
FUM 18.72 m*(5.2 mx3.6 m) , BEAS/INX X B — 47K I8
Ry, AT RERRE MR R IR .. ARy 2.71
m’($:2.55 m, 5% 1.06 m, 75 1.0 m) , K FH RN TR FLE
i AR UE TR , B 1 R 7K S8 3 AN . B~/ NXHEZK
AR A 132948 10 em B9 PVC 3R I8, T 3%
W/NX AR . B AR, R R s
T K R, I AR AR R AR
IKIES) R 3 LAR W T 1 e SRR DY, 2l [ 52
FHUAVKFG 4 CYHE, I 18 P 58 BORE b 23 Bl it
RUCRER TG , AR A A T, 15 vk
TR TN IRAR TR A

P 7 R TR el s WK o (Y S W I S =
WA =, o S —2E T #E T 2011 4F 10 A
28 HHERN, 12 H 14 HB 4k, 2012474 A 8 Hkgk, 26
TR T RE R N 2012463 A 31 H,5 16 HEE
.9 H 12 Hldk . 55 =#EH ¥ T 201249 H 23 H
AP, 10 A 23 HE#:,2013 41 H 22 HY#k., H kG

http://www.aed.org.cn



A AF  ANRISR M BRI B4R S B IR M AR TR R R

2019418

FERE 1R IBAE 3 YK . A5 HLAE A RE A A — Vit FH
FEAE PR K 20% , SALBI 40% , IR 4> = UGB AR, 43 3] 2
25% .30% F1125% , FHE 265 1 Y FIER 2 U8 B 43 1) &
40% F120%, 55— H W EEN 2011 4E 12 4 14 H 18
RE it JFF B 8] 43 53 02 2012 4F 1 H 9 H .2012 45 1 H 21
H.20124E2 J1 11 H o 55 = 3 2012 4F 10 J
21 H 3B AR bt P S R] 23 502 20124 11 A 9 H . 20124F
11 H23H 2012412 H9 H . A FREFEAE 11k, B8
5. A HUIEASSEAE — Vit B8 20 PR it A 3k
JIE70% , 55 3 UGB IE 30% , A 1~5 UGB A B i) 53]
JE10% .20% .25% .20% F1 15% , BFAE SR 1~5 UGB AR
153 32 10% .20% . 25% .20% 1 15% . F it L Fsf
8] 201245 A 15 H , 3B AE A [E] 43 51 2 20124 5 H 29
H .20124F 6 J] 14 H .20124E7 H 9 H .20124E7 A 31
HF2012458 H 24 H . & A03VA B B FR 1
BLANFR VTR o H B AN T RO E K (B2 R TR
FUE R =0 SRV T AR i s HH [R) 7 8 i
FRE T o ARSI W TE] |, B RN 4 1603 mm ), B i
116 mm, A[ALEE/NX AR 1101~1094 mm , 20 34 [H]
Iy IO W25 5
1.3 BERBFAFEENE

SR FH oK R 7K W 3 B 5926 )V 0 2 A28 3t
T (TP) (A M BBk (TDP) AN vk i . Horp ) B0
Tl e 5 R P 3l e R A T A — BH B B 0 6 6 BE T
ALV TR R 0.45 wm B8 BRI 38 I R 3 A R
B AL~ SR BB A S0 BE I RS B (PP) Mk B
PR B R TV M R RS . B ECR A
KAGETEE T E

FEA W AT (kg - hm) =[N X AR 7 5% 4 e
(mg- L") x4 KR FH (1.)/1000]% 10 000 m*//) [X. i F2
(m®) o F&50 5k F2 8= (it B Ak B 5% 43 3L 2% B 4o — A
Jiti A A B S A3 2R AT ) /55 43Tt FH X 100%

1.4 BB
{8 FH] Excel 2003 Fl1 SAS 9.0 {4 3547 548 4k 3 11
Geitamr.

2 HRESW

2.1 FHMAIAMSBERIRE

A [ fife IS Ak 38T S5 e T P A AR VAR AR Ak
W TS . ML AL, 18 YR AR I 351 Hh A [ b 3
) A28 T PT A VR BE AN 5 T 0.50 mg - L' U
AR K s — A E AR R0, B R0 1 i
JIEL 25— YR PR i, 265 1 RN AR 2 R AR I e A T it i I
94 d 1102 d, ANl b PR A b Fe A2 0 b ] P BB oA
B, 75 0.015~0.071 mg- L' Z (8] . K AETESS—HH
WESOIR J5 56 —FE i T RS AR AT Y 5 AR (36 3~7 1),
AT Sl B I AR LIRS 2 AR T, X
5 URAE A il () ATV VB MR B2 R 0.03~0.50 mg - L7
ATV PR S B (R 18 0 5 b B e ) - SR R SR TG
Ve s N R A K. 5 8~ 14 KA RE M T45 —4E
i AR R A 33X 7 AR Uit kA A it i (A 5%
IBAE) J5 6~50 d, FLrb a9 YR AR I AT i v Sl o v
FEWEAR , it A A P3¢ E A 0.144~0.347 mg- L' Z2 8],
B TR 0.098 mg- L7, 225, B T B IR A8 it
VB 2 119 30% ) , 55 11 YR AR JAL T T ¥ 1 s ol ke I
B 10 YA AT — o AR 3 BN, Wk B89 [T Ok 0.061~
0.316 mg-~ L™, Ji il b 350 AT 0 1 o 1l ok 32 WO 00 o %
B 20 15 AR R A A TSGR B = H B
B, R A LRSS =T BRI R )5 2 d, ARl nl
VPR S BE VAR E A Z WOTA  B RE AR, PR AE
0.082~0.335 mg- L™ 2 = H MR ARG 19 3 IR/
S K A AE T IS 14,36 d Fi143 d, it Bl A BE AT M
WEHR E AE 0.10~0.288 mg- L™, 5 T4} HR 114 0.041~0.094
mg- L7 BVA B 18 AR 35 14 v, it AT Ak 2w i

&1 AELETRERFS AE (kg-hm™)

Table 1 Application rates of chemical fertilizers under different treatments (kg+hm™)

s S5—FE 1% The first crop cabbage 55 —FEHi T The second crop eggplant 55 =FEH 1% The third crop cabbage
Treatments N P,0s K,0 N P,0s K,O N P,0s K,O
CK 0 0 0 0 0 0 0 0 0
NO 58.6 170.7 229.7 135 404 384 112.5 224.9 275.1
CON 396.1 170.7 229.7 540 404 384 449.5 224.9 275.1
OPT 283.6 170.7 229.7 405 404 384 337.5 224.9 275.1
OPT+N 508.6 170.7 229.7 675 404 384 562.5 224.9 275.1
OPT+P 283.6 238.2 229.7 405 514 384 337.5 292.4 275.1
OPT+NPK 508.6 238.2 379.7 675 514 604 562.5 292.4 425.1
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Figure 1 Concentrations of total soluble phosphorus in runoff from vegetable fields under different fertilizer treatments
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Figure 2 Concentrations of particulate phosphorus in runoff from vegetable fields under different fertilizer treatments
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Figure 3 Concentrations of total phosphorus in runoff from vegetable fields under different fertilizer treatments
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Figure 4 Concentrations of potassium in runoff from vegetable fields under different fertilizer treatments
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Figure 5 The proportion of phosphorus forms in runoff from

vegetable fields under different fertilizer treatments
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Figure 6 Effects of different rainfall intensity on total phosphorus losses from conventional fertilization
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Figure 7 Effects of different rainfall intensity on potassium losses from conventional fertilization
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