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The amounts of nitrogen and phosphorus losses from a vegetable field via runoff

PAN Xuming, DING Miao, ZHOU Yucheng, LIU Jianguo™

(School of Environmental & Safety Engineering, Changzhou University, Changzhou 213164, China)

Abstract: To investigate the amounts of nitrogen and phosphorus losses via surface runoff during a vegetable production cycle and the
distributions of the loss ways and times, an in—situ monitoring site was established in the main vegetable production area of Changzhou,
China. The inputs and outputs of water, nitrogen, and phosphorus in the vegetable field were monitored. The results indicate that the inputs
of nitrogen and phosphorus via rainfall and irrigation during the experiment period were 21.77 kg-hm™ and 1.18 kg-hm™, respectively. The
outputs of nitrogen and phosphorus via runoff water and runoff sediment were 28.91 kg+hm™ and 3.10 kg hm™, respectively. Therefore, the
net losses of nitrogen and phosphorus from the vegetable field (deduction of nitrogen and phosphorus inputs from the outputs) were 7.15 kg-
hm™ and 1.93 kg+hm™, respectively. Regarding the ways of nitrogen and phosphorus outputs, runoff water was predominant. The amounts of
nitrogen and phosphorus outputs via runoff water accounted for 91.63% and 62.63% of the total nitrogen and phosphorus outputs,
respectively. Nitrogen and phosphorus outputs were predominant during June and July. The amounts of nitrogen and phosphorus outputs in
June and July accounted for 72.54% and 73.61% of total nitrogen and phosphorus outputs, respectively, and the output amounts in June
were similar to those in July.

Keywords : vegetable; nitrogen; phosphorus; loss; surface runoff
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Bt 25 T 1] A5 RS v B R 2 A At i RS Y
51 MK FRBE ) 8 H 5™ S, G ARl A 5 TS G
CL R 3R K B b 1 G BE Y 2007 A R HE e
A AT 1) A 25 B ] L Sy e SR 5 3 1 [
A 201648, KT8 IR 16 50 60.8~62.3, K i b
LR B SRR F R BIARA UGES, K
B HEBHEBRA T34 EE 570~600 kg - hm™ i
JE 79.5~99.0 kg« hm™2, i £k AE - 25 F1] F 24 R 309%~
3597, 3o it B AR AR AE B AR M A= 7 AR Al
ZTAR AW 255 S8 P A B R SR R
SRS, TE B RN 5 0 2 1 3 AR I S AR AR AR 1K
PRSI R FROK TS e OKIRE B IR R KIS A
— RGN EREE A S b A S A 1 b
I Rz, 83 A7 1% A7 AR ARk FH 5 K 4%
[, DR SR M HE O B R XK AR
BEFRALI TR AR R H A 1 1)

SR S TE SRR AR AR > M i A A =
T BT MY (0.55 mg- L) BEE T
KFEZE(0.29 mg- L), {H B2 A2 i i 2K 1t (0.49 kg -
hm2) HE E K F/KREZE (2,13 kg-hm?) o X BREEE
ik FH )42 3 vl /N DX s, %o b 3R A% Tt R B 2R
RRAE R T FH () S b 0, 285 SR ¢ BH AR B S b I 2L
B O 2k i 43 991 % 18.11~27.93,3.57~4.05 kg - hm™, H.
TR R, B E A B A
e, HAR R S G Y 2 A = 1Y 16.99% ,
RAR R N Y R 1.31%. 5T A K
L BB A BT B R LR AT S IR E
H AT, 8 56 T 78 25 K JE A B R 55 S8 A i it 2
D5 ] o3 A RIS o R U, A iE 5 e U b A T8
TABAZ O DX M T 3 258 32 77 DX W, i
SR R B R HE IO B R AR, DA Sy A U 4
B S I 2R IR A T SR 1 i SR LR ARl

1 MREFE

1.1 BE s R0

AV 5 BB T 2 DX R AR S b (31033
N, 119°57"E) , i T N 1T stk X 0, J&@ I 4y 2=
R AE IR 17.5 °C L, A KR 1 149.7 mm,
W/ IN IR A S8 e A, LA AL ARy - pH 6.3,
FHLE S 3534 g- kg, AT i 1.86 g- kg, 2B
T 145 g-kg !, UHLA T i 168.57 mg- kg, HUS
i 23.54 mg-keg ',

TEPR 150 S Pt 25 J TR DX R A v e i, St
SE AN, NI R Ry 40 m? B M /N X
Jei| B K R Bt A 485 ) A7 1 5 ) 30 M e 2 B K
G K VRS R A 5 B R 80 e, LS - 187 LR 13840
930 em, LA E @ BN 50 em. BEAS MR N X
A3 X R — AN AR L A 5 m, FERTE A 1 m.
A T Tt 000 T ) el ARl JU AT 95 A B, 5 A SRy K e
T, RE bR E 20 Aebnil, DT AR i Y i UK
o R I R T B R B, B LR RN K A KA
SETRAEAR I M N QAT By 1B N RN ) 45 R Ak AR T
o W/ DR B A 1R

R i T
R R
E R N S 1 A Y S 1 A Y P O R FA Y S
i £
i CEINE I LN
P — | u .
it it it i
R Ea T

B 1 Mn/hXr=EE

Figure 1 The sketch map of monitoring plots

B 5% b W B TE) A 2021 426 A 1 H—10 A 31
H B3k an Fhoh 5852, it N HEFF BT« 410 240 kg-hm™,
FAA W 54 kg-hm 2, WEI/NX F 6 H 1 H &I
Jiti ASERE 6 A 15 H 4% F , H (8] 5 5 R R WS04 24 1
SRR ERE 10 A 30 H s — R I HERY 3
Ui FE/NX 1.5 kg 45% AMA R GIETF6 A1 H
VR FERE A, FE/NX 1.0 kg JRZET 7 H 20 HAE MiE
NERE A, B /NX 2.0 kg BR &04% T 8 1 25 HAE B IE
Tl o A S i AN /) DXt RS A7 AR B 224 b A 7= R
FeAR Dy %, FLAR LR 1, b IE i AR Rh 2R3 38 DL R it
FHBS ] 58 424 B 2 b S A 1) > 15
1.2 B RE

BEUR RN P AR AR S, D W /N X AR 3K i
IR AR AKAE 76 48 h N2 H R AL BB IR R
T2 A2 K AR IR BURE 5, P K ML 42 30t b P 1
AR B U R BGH R B R X B B
FrmiEA TN A o R AS, ek AR S8 b W N X () TR
K HEWE K S A T RAE RN K IR KRR S, I
BRI . AR ARE i R R B A
K FH IR K BT I EG R0 A 3, Bt o 0l R FH

WWW.Qes.019.CN
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F1 EFMBENNZEERANNR B2
Table 1 The amounts of nitrogen and phosphorus input via

fertilization in the monitoring plots

o T HE it Pl A o 2wt
T HE i Rl g . .
. A Fertilizing ~ Convert into pure Convert into total
Kind of fertilizers .
amount/kg nitrogen/g phosphorus/g
U3 ERA 2.0 340
45% R AL AT L5 225 225
JR% 1.0 460
it 1025 225

T R A 2 T A Ui A 256.25 ke B 56.25 kg.
Note : The amounts of fertilization are equivalent to 256.25 kg+hm™ of
nitrogen and 56.25 kg+hm™ of phosphorus.

FEAR R B e . B3 MR S R E S
B 4 R 7 P IR IR ) ) (NY/T 53—
1987) , el Bl 5 B (I 5 2 HE (3 i 2 15 ) (N Y/
T 88—1988) .
1.3 #HEALIE

A0 /)N X3 3 R K R T A A R R SR T
A (D

n ClXVL
0= (1)

P s Qu Jhyad 3 W K K HE K i A B R B kg -
hm™; Co 025 0 R 7K S /K 10 B B, mg - L7
Vi 55 i UK TR 7K B HE R K O PR AR s n Ol 1A SE 8 1Y
A0 DAY T B e T K ) = R

S0/ DXl o e A U O A R W R A 5K
(2)H5E -

G X Vi
D (2)

iﬁ q:‘ : Qz ﬁﬂiﬁﬁﬂﬁ%@%ﬁ/ﬁﬁi E"J/E\ \@i% 5 kg' hm_z; C
e R AR I P AL RS mg - L5 Va5 U
FAR TR BT, m* s n oA 1458 5% 1) W 0 409 ) M e 45

TR R
/N DR BRI HE R R A () E
03202—01 (3)

P Qs WM /N R BRI R kg - hm ™5 Qs
3 A SRR R P A B kg hm 5 Q) R iE AT
P 7K SV RS A &L B 1 kg - hm ™

RS LA =20l 3 v HE Tt i NE 4% A
FI A i x 100 %

2 HERENH
2.1 BW/NKEE KR ERBANNER BE
Bt i 1L e 0 /N DX e T K AR R B R LR

1% WHART]

20 TG IE] , A5 W /)N DX B TR oA 33013
Horp7 AR s, 8 H Mg T 6 H,9 H MW &
/N o ANTR] T Aoy B W HP B R0 B R 1.50~1.91 mg - L',
BV B 4 0.09~0.15 mg - L™, i 190 9 H i, 6 J
W2, T H8 A Z 2SN /NX 38 2L T 7K iy A
MR K 52.48 ¢, T &M A HE R 13.12 kg-hm™, Hrp 7
A femr, 5 36.15%;6 J1 5 8 JT A, 43 51l 7 28.83% .
30.11%;39 H fefile /NG i /S A i 4 3.55 ¢,
o ASH089 kg-hm>, Hh7 &K, 5
34.08%;6 H 57 HHY, i3352%;8 Hikz , 4
26.76%;9 J i fi .

I /0N DR 3 2 I A A R B LR 3. A
HH AL, W )N DX 2o 3 RS A 0 &R 34.58 o, T A i
AT K 8.65 kg hm 2 Fif AFOBE R 1.14 o, F14 i At
40.29 kg - hm™, AS[a] T 45380 £ E B 4 A &Y LB
PLT A d5ems, /7 34.67%58 7157 A A L 22 BE 88/, o
30.80%;:6 H Rz, 5 23.13%;9 A & b Ak . A A
338 2o VR S A B B EL ), DL 8 H R, o 36.84%56
A7 ARZ, 535015 21.05% .27.19%;9 7 5 HeiAik.

I e 2 A 3THAE AR B A A], W/ X
Ik o T RN B R i A B R 87.06 g, T A i A IR

R2 BEHMENNBEITABANR B2
Table 2 The amounts of nitrogen and phosphorus input via

rainfall in the monitoring plots

= e i ey " .
LR JVRE BRRE  p ) n g
A . Nitrogen Phosphorus .
Rainfall/ . . Nitrogen Phosphorus
Month 5 concentration/ concentration/ . .
(mg-17") (mg-17") input/g input/g
6H 9.17 1.65 0.13 15.13 1.19
7H 12.08 1.57 0.10 18.97 1.21
8 H 10.53 1.50 0.09 15.80 0.95
9H 1.35 1.91 0.15 2.58 0.20
#3313 52.48 3.55

R3 EFMBENNMN BT ERBANR B2
Table 3 The amounts of nitrogen and phosphorus input via

irrigation in the monitoring plots

T R SE B s s
Ay The amounts  Nitrogen Phosphorus UKL BRA AL

e . . Nitrogen Phosphorus
Month of irrigation/ concentration/ concentration/ 8 R P
input/g input/g

m’ (mg-L™") (mg-L™)
6] 0.95 8.42 0.25 8.00 0.24
7H 1.20 9.99 0.26 11.99 0.31
8 H 1.35 7.89 0.31 10.65 0.42
9J] 0.60 6.56 0.29 3.94 0.17
a1t 4.10 34.58 1.14
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21.77 kg hm ™ 5 A B R 4.69 ¢, I A HI AN 1.17
kg-hm™ A[EJ Gy A Z L], LA 7 T s, &
35.56%;6 J1 .8 Ik =z, 535 5 26.57% #130.38%;9 1
Rl N N R N N T IR S B 3=
17 32.41%;6 J1 55 8 T A4, 4351115 30.49% .29.21% ;9
J N
22 BMM/hRBETHRERREANR B2

WIS DX 3 3 AR K A B L T LR 4. 3K
5 G, W0 /)N X3 o A8 U 7K O 2R AR 105.96 ¢,
Préa kN 26.49 kg hm 25 MR 98N 7.76 ¢ T 6
TR E N 1.94 kg-hm™, 7 H il BT R R B
T B, 409 & 36.80% .37.76% 56 H 2, 435
i7 35.65% .34.28%; 8 J i tL i AIX , 4351 A 27.56% .
27.96%.

F4 BB N EERKRANR B2
Table 4 The amounts of nitrogen and phosphorus output via
runoff water in the monitoring plots
GV ST %7130 4 {335 S
H Ay The amounts  Nitrogen Phosphorus
Month  of runoff  concentration/ concentration/

Nitrogen Phosphorus
output/g  output/g

water/m’ (mg-L™") (mg-L™")
6 H 2.08 18.16 1.28 37.77 2.66
7H 2.42 16.11 1.21 38.99 2.93
8 H 1.94 15.05 1.12 29.20 2.17
At 6.44 105.96 7.76

AW /)N DX 38 Ao A58 G K U VD I R 1 R L o DL R
So BRIGHIE], W /N DX 38 2 A2 I KR VD I R B R
Fb 3 3 AR K R A R R 2 AR 9.68 ¢, T
B EAL R 2.42 kg - hm ;38 1 42 3 K P 70 37 2k Y
Wl 4.63 g, Fr AWK E N 1.16 kg-hm™, > Fi@ it 1%
TS B o W /08 X 3 A2 I K TR T 3 25 B A
LT HA®mZ, 6 HIkRZ ,8 /b AR mIwELL6 H i
2,1z, 8 /b AHAE 5 0] 22 780N

F5 B BEN/NRBEERKRDRENR B2
Table 5 The amounts of nitrogen and phosphorus output via

runoff sediment in the monitoring plots

A b Aaht WEEE RURKRHE BRRKARE
M ]tjh The amounts of ~ Nitrogen Phosphorus Nitrogen Phosphorus
O unoff sediment/m* content/%  content/% output/g  output/g
6J] 1390.5 0.24 0.13 3.34 1.81
75 1717.8 0.22 0.10 3.78 1.72
8J] 1217.8 0.21 0.09 2.56 1.10
it 4326.1 9.68 4.63

23 BMI/MRER BRWEHBERR BREANA
X AneE 43 70

Bt i L W/ IN DR A TR g e R
R WL 6 W I /0N [X 38 3 W 7K R T A A RO R
1 40 51 2 87.06.4.69 ¢, 7 A i A 1 43l hy 21,77,
1.18 kg~ hm™; il 33 42 3 /K FIAR K P VD 2% 1 AL (W
5390 R 115.64 . 12.39 ¢, FT G Uit 2% & 43 ) by 28.91,
3.10 kg-hm™, FWEHE &= AT NER R 35755
PR . AR A ) IR ATAS W/ X A A
FEWL A HE T & 51 M 28.58..7.70 g, & HE R 43 51
97.15.1.93 kg-hm >,

B 5 b D /0N DX R L R O S o A L3R T
ATRAE AR K O S0 2 i 28 Tl o 2 X P
i AR K T i R B AL SR T Y 91.63% , i
AR ARV VD T R i G A 8.37%. TR
SNt LN 11D U R o 1 N =W e Nl O e AR vl
62.63% , il i 2K Je 0 7 2 R 1 o LR 37.37 %

B S5 Hi D /0N DX R LB A R ) B T 3 A L3R 8
I A ], W N DX L BRI R A TE 6.7.8 = A
AL Hb Rk A6 M7 A XA ik
R 5 R R 1Y 72.54% .73.61%, H.6 7 5
7H B AR A Y O 8 AL BRI R i
BIh 27.46% .26.39% .

3 itig
AT V75 Y A6 AT R AR R ) 023 8] 1N, 5 e 403
Fo BEMBEINRE BN REELKITR
WS HERE (g)

Table 6 The inputs,outputs and net losses of nitrogen and

phosphorus in the monitoring plots(g)

iy A Input Uit 4k Loss

- ; N P
TEEHK WM . RWUK RUOKRY . e
. P . L

Element yiy Via Via runoff Via runoff .
N Total Net loss

rainfall irrigation water sediment

A 5248 3458 87.06 105.96 9.68  115.64 28.58
{7 3.55 1.14 4.69 7.76 4.63 12.39  7.70

RT BRFEMWENNER BEREAXSH
Table 7 The ways of nitrogen and phosphorus output from the

monitoring plots

427K Runoff water 2K e TP Runoff sediment

TLER
e T et Gt ot T
Output/g Proportion/% Output/g Proportion/%
A 105.96 91.63 9.68 8.37
W 7.76 62.63 4.63 37.37

WWW.QEs.0r9.CN
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R 8 ERICHMEMNK & BT K B 8 4> A
Table 8 The times of nitrogen and phosphorus output from the

monitoring plots

6 H June 7 H July 8 J1 August
A 7Y L 7Y LN 7Y S
S Output/g roportion Output/g roportion Output/g roportion
1% 1% ° 1%
) 41.11 35.55 42.77 36.99 31.76 27.46

i 4.47 36.08 4.65 37.53 3.27 26.39

1t B B AR I DA TZ B AU TR 2 Al 2K sl
K TN S A B A ELTE AR R s Y . B
Y AP s S Y iR KB A B T TR TS G O AR
SR AR AT e 1) o T R VA R ) AR b T I T G
A I HP I e i SR AR TR R A AL B S R AR TR IR TS
YN KA B IR ) F B N 22— A
TF 5% 4% FH 260 W98 I 98 2 3 1) T 2 R, NS BB Sl R
b2 7 ) R it A X R T (1] A7 S it £ A
k7T X 0l e . 1A 5 2 0 () HE TSR R AP K A5
HEEE X,

AT X B S b R B A A 1 W 5 SR R A
I HIE] (6—9 H ), 85 ¥ M 28 F& W 174 I8 far AL 119
RN 21.77 kg-hm™ i ARYBEH 1.18 kg-hm ™. 7EA.
B Ay A A\ =X TR o4 T A A R Tl o P S R
WA AR B . AEANR A 3 5, LT H A
I B B s 6 A A8 Ak ,9 A bt/ A
[) 3 53 2R B i A 14 25 S 5 o o o SR TR A 25
5,7 F A 0 8 Hh A R o a0 R R K
36.46% , EWE 5 o 1ok g6 1) S E AR 1Y 29.27%, B I
A B AR o6 M8 A& i ARty
ot TR R R R A A %, 6 H A A I A o 6 0
R BN £ 11 27.68%, VE R 2 N i 50 M R I
23.17%, 8 J1 114 [ W 1t o 3 60 100 S 2 T 4 149 31.78%
T A 5 R0 ) R 1) 32.93%

WEIN 25 5 o | % 3 b 3 o AR K FAR Sk e v
iR B A ik 3] 28.91 kg - hm™?, Wi 2 (W M 3.10 kg -
hm?, 28 [ RSP AF 5T R 55 38 A RAR TR %
R E KT, SRR R R SR 4~5
BT GE G5 AR — B, Bk 2538 1o A N 0 Tk Ay A
BRSBTS 4 1)
H7.15.1.93 kg-hm™, AT R HERE B2 3855 43 i O
i, RO NERH G i A ST R S /N X i
RN 256.25 kg - hm ™, Jiti B & 4 56.25 kg - hm™,
Vb, 08 S 1 AR e e AR O ) 2 L HE A 9 )

1% WHART]

A7 B 5% M it TR 9 2.79% it B o 1Y) 3.43% ., EFEE
GBI IE R B, 7E Y Mo AR RSN AT, B
b 38 o M2 AR A I S A AL o Y 2 it R A G R
2.23%~16.99%, i K W W o7 24 2 it @l S 04 LE o
0.06%~1.31% . FHAHFEEE R /B i R 5 AW
A AHR A 2 22 ) AR T A S 25 R . AR
N BT 45 5 AN [R) FloRe 206 R (10 i 3 1 22 S ek,
NS R e e N [ET N AT T DS 0 =2
il

IRFERIA N 12 0 e 3 BOE A B Ik i T
REZ— , MR ER HARR = A EE IS . K
FE M R R 20, AR R AR TR
B2 W/ 1 N O~ WG 7L (D O 3 o | e S 17 N <)
91.63% .62.63% , i 11 12 it K Y vb Iy 203 2 1 &L
07 L4358 8.37% .37.37%. H:JFE R g - DA H b 3
B P AR RIS EE RS, EF R A
RS A LA R R A AR RS,
1 A B U 231 1) s W12 = 1y N B U 28111 8
e vb )y 2 1 s @ 4 38X W A e 5k 174 1 2 g
1, M AR AT R0 U 25 s LA R B U v 2 1
J5 SIS, P 2 A2 3 K R VD 2 Ak A A L B
A FIZOr R AW el s . R, 7R A
H, RUAT RIS /D A AR IR VD 7 A R R
TR AT

FE % S8 b R WU R IS () 40 A1 TR, ASF 5 2R
BB A R R B R M B A R e AR T A i
PN 3 2 0 8L B A 4 O] o R 2R T Y 72.54%
73.61%, H6 H 57 WAk mAY k28 L, ix
F A B & o a5 27.46% .26.39% . T i
I AR Tl o R R PR LR o O ) A R T
1) 36.46% , = T FoAh 7 03, PR AR 3t /K 0 B A2 3t /K e
Vo HERC RS Rt o 6 ) BRI R TR i I AR H
TR A BRI AR ST Y, FEER T H
Hi F AR P O AL B R R T LA T £ X — I
A D DR AT BB R R SR 26 2o A R R R R K it
WAL TR AR R R, H R R A
I g 3984 T3 T, 224 A R 5 A A R R K,
b BEUR R Wi D) RS R AR TR AR, IEAt,
P T WA /N DX Al A Ay e R — U P it A [R) A T
B MIENE T 6 JT B SEAIIR /N, X6 4 B G R A et
AN YRR R A AR I, KR B SR R E
W, SRR G R AR IR A . PR, B0/ S R
gt e b, 3R A8 U O 2 o, — TR R D AR T K



W 55 BRSO AU RV 26 it B SLHL T

5% 2267

T AR /K 5 T RN A AT %, T AR ik
G A 86 TR T VR , A P S % 1 7 5 S DDk
ARG AR U0 7= A i 5 o5 — 7 T, SR SRR AR i K
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