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The Effects of Water Table Management on Phosphorus Leaching Loss in the Farmland Drainage
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Abstract It is significant that the nutrients loss could be reduced and the water environment could be protected via controlled drainage. The

effects of water table management system on the outflow volumes of sub—surface drainage and phosphorous leaching loss were statistically an—
alyzed during the growing season of corn. The results showed that the total outflow volumes were reduced about 1/3 from water table manage—
ment system compared to free drainage system. However, the concentration of phosphorus (P )of drainage and the total phosphorus

leaching loss were significant higher under water table management system than free drainage system. At the meantime, the oxidation—re—
duction potential(Eh) was lower and pH value and concentration of dissolved Mn and Fe were higher in water table management system com—
pared to free drainage system. These results indicated that the increased P leaching loss in drainage under water table management system
were most likely caused by an increase in P solubility due to continuously anaerobic condition which aroused the changes of values of Eh, pH

and concentration of Mn and Fe.

Keywords: water table management( CI/SI); free drainage(FD ); sub—surface drainage; phosphorus leaching loss; oxidation—reduction po—
tential(Eh)
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Table 1 Soil physical properties at the study site

+ ARBRESHER% 8 FRE LEENS
om R kbR bR ML grem®  KF/med?

0~25 10 34 56 W+ 1.63 0.45
25~50 20 22 58 WHiEL 1.60 0.35
50~75 39 28 33 KL+ 149 0.13
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Figure 1 Water table management system(adapted for Stampfli, 2003)
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Figure 2 Field layout(adapted for Stampfli, 2003)
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Figure 3 Average fluctuation of groundwater table for CD/SI and FD system
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Figure 4 Average fluctuation of daily drainage for CD/SI and FD system
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Table 2 Mean concentration of TP, TDP and DRP in drainage water from CD/SI and FD plots

_ B TP/mg- L AT TDP/mg- L Vi T [ IV DRP/mg L™
REHH FD CD/SI FD CD/SI FD CD/SI
5A3H 0.041a 0.055a 0.032a 0.044a 0.028a 0.035b
6 H13 H 0.040 a 0.042a 0.032a 0.035a 0.026a 0.032b
6 H17H 0.061a 0.122b 0.054a 0.113b 0.049a 0.110b
6 H20H 0.045 0.099 0.045 0.099 0.041 0.088
7H12H 0.040 0.036 0.040 0.036 0.017 0.014
7H21H 0.032 0.084 0.032 0.084 0.015 0.070
8H22 H 0.035 N/A 0.035 N/A 0.020 N/A
8HA31H 0.041a 0.107b 0.041a 0.107b 0.021a 0.064b
9HS5H 0.039a 0.088b 0.039a 0.088b 0.022a 0.072b
9H13 H 0.016a 0.056b 0.016a 0.056b 0.010a 0.051b
9A19H 0.016a 0.060b 0.016a 0.060b 0.008a 0.046b
9H27H 0.018a 0.067b 0.018a 0.067b 0.015a 0.069b
9H30H 0.016a 0.069b 0.016a 0.069b 0.015a 0.069b
10H7H 0.011a 0.103b 0.011a 0.103b 0.007a 0.050b
10512 H N/A 0.034 N/A 0.034 N/A 0.037
10521 H 0.010a 0.037b 0.010a 0.037b 0.008a 0.030b
10526 H 0.014a 0.037b 0.014a 0.037b 0.011a 0.032b
11A1H 0.013a 0.031b 0.013a 0.031b 0.011a 0.031b

SEHE 0.029 0.066 0.027 0.065 0.019 0.053

CD/SI AN T FD By In&/% 131 136 178

TE:FD Fl CD/SI BYBUEHEA T8 LB, AR BRI A BUEAE P=0.05 /K P25 B, BT BRI ABUEARRRGE T 2047 , N/A FoRBARGRA .
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Figure 5 Average concentration of TP in drainage water from CD/SI and FD
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Table 3 Mean soil concentration of TP, TP/Al and pH at the study site before fertilizing and after harvesting

43 5 TP/kg P-hm™

+ B FTR(TP/AL/% +4E pH

A& HHE

5H 11 H

5H 114 5H 114

KFH

0~20 cm 20~40 cm 0~20 cm 20~40 cm

0~20 cm

20~40 cm 0~20 cm 20~40 cm 0~20 cm 0~20 cm

FD
CD/SI

240a 86a
264a 82a

198a
225a

85a
87a

24a
27a

9a Ta
8a Ta

17a
19a

7.3a 7.2a
7.4a 7.5b

T AR R T AR A R R 3 RN AR RHEK A P=0.05 KPR R EME R

FERSER/NXORF 42 H A A R R AR
A3 pH A, H AP B AR HHEK 7 2T B9 558
B BRI R R B BT AR R R SR
B EHER, MERZ L pH HEEWBGRE B~
H—E 25 X F & CD/SI R G T HEK &
BEFMAEREERT FD 2SR, HEHTA
R4 HHEK 7 3T 8 B R 2 - St R ]
HBLAZE RS S, iR H R AR F K 5 T
FIFRE K L3R4 22
2.3.2 H T HEKEALE S HL A7 Eh F1 pH B A K AT ¥
f#PE Mn il Fe

2 4 5 H HEK SZI0 A fa) WA B HEK 5 20T
W A3 HEK B AR BB A7 Eh A1 pH LK R
£ Mn F1 Fe YR EEIMH , Horh FD R4 T Eh (H 2
KF CD/SI &4, T CD/SI 48T i) pH {EA1 Mn I
Fe WREH BE ST FD R4, XEF 21 B CD/SI &
G FHEOK P BB BRMABREER T FD REM
JE R BITTE
233 BWBEEAMT

= 4 RS RFE CD/SI RS T 3T HEk
AR AL Eh (R B4R T FD R4, 1 FD RET
(3 T HEZK pH (B 2 AT 1% Mn 1 Fe YR B B 2%
f&F CD/SI &%, 5% HHHEKRS FD ML, &
R KRB AR T BIAR HK S B RS CD/SLH
F3 60~100 cm A+ FESIHAMRERE (K
3), f#454h T HEK F Y Eh BB B R pH (H B %

= 4 He/KSLIGHA N A9t T HEK S 4L E R B AL Eh #1 pH
{E LR AT R Mn 1 Fe 3918
Table 4 Mean value of Eh, pH, dissolved Mn and Fe in

drainage water

e HHE
KFH

=N LA YN
{3 Eh/mV

AV Mo/ AT Fe/
pg-L” pg L

FD 204a 6.9a 0.6a 16.8a
CD/SL 44b 7.3b 19.7b 27.4b

A FENE TR T 35 AR FE8 R ERR AR HEAK R
P=0.05 KFZEFHERZE,

S, 5| AT R A R IS, REE T HEK
TR SR AW = Fe 1 Mn (3B JRFE 1L, 1E3Y
TN ZA TR Mo A Fe W RIRIN, BHHEZS
FRAT Y PR, AT o B R AR B, ARSI oT S
R, 1 AN EK TR B A AR S 38
H 25 HEAK Bl R BE B 0 S R AT R 1 Min
I Fe 81Uk BN, nT v MEBRAR BERE Eh (E R0 25
I, B AR AR R K B pH (B3 ™,
SIEHE KBRS H/OH M BUE, [HBERRAR 2 ¥k
BEIR KA

3 #ig

A SCER NS KRS H M X T KA KA IRLR Rl A
HHEK 24777 T H B/NX SCIR AR 5T, S it or ik
H KA B R Guia 7% T HEK E A0 T HEK B
REMFEW, HITEmH T KBk R & R 2R
o WABFFE A 15 AR 458

(DRERBKAERS CD/SI ARG T
IRAE 5 HEZK B A S b T FE R A WUEE ThAL, (BRI
AR b T HEZK Blbk 2R vk B A T HEZK B R R
EYHE & TRE ARk RS FD, HIFEHE R
CD/ST & 45 T 5 i3 B T /K Az s A7 R 00 8 i 1 3 4k
FROEMAMRERS, #5HTHKFHEMLLR
WA Eh A B R T pH (B 01T %5 % Mn F1 Fe
W B, T S 20 T HEK TR S 21
e

QREE AR RS T M HIERE LK Z 3
TAROIARR AL TR RS, AR
Eh {EE# T HEK S A Rl B RE X TR

(3) M FASLI R IERE S5 5 MEY &0
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