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Abstract; In the Taihu Lake region, the neighboring eutrophied river water is widely used to irrigate the paddy field. Both
refilled and monolith lysimeter experiments were adopted to simulate the irrigation system to study the contribution of
eutrophied irrigation water to nitrogen (N) and phosphorus (P) in a paddy soil. In the repacked soil column experiment
with regular irrigations, N leaching losses were high in the beginning of the flooding period, and decreased gradually to
around zero indicating that N leaching at the beginning flooding stage came mostly from native soil N not N in the irrigation

water. The dissolved organic nitrogen ( DON), however, was steadily detected throughout the whole flooding period
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indicating that the leaching loss of DON was mainly from the input from river water irrigation. Contrary to the N leaching
pattern, an obvious P leaching loss was observed only after a long time of flooding indicating that continuous P input from
eutrophied irrigation water led to saturation of soil P absorption after a long time flooding treatment. In comparison to the
repacked soil column experiment, with local fertilizer application rate, the leaching losses of N and P were lower in the
undisturbed lysimeter experiment and the contributions of eutrophied irrigation water were higher to the N and P in paddy
soil. Among the 56.3 kg N/hm’ of input from irrigation water, there was totally 55.8 kg N/hm’could be attributed to soil
retention and rice plant uptake, indicating that paddy soil might serve as an environmentally friendly ecosystem in N and P
absorption as eutrophied irrigation water in Taihu region concermned. Furthermore, N and P fertilizer application rate could
be decreased accordingly to optimize fertilizer management when contributions from eutrophied irrigation water were taken

into consideration.
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Fig.1 Leaching dynamics of N and P from the repacked Huangni soil in eutrophied irrigation water
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Table 1 The amounts of leaching N and P from repacked Huangni soil (mg/ m?)

RS /K ¥ Early flooding stage /K58 Late flooding stage

Forms of N and P MAR® Input HHeg® Leaching JNAE Input k& Leaching

NO; 264 +99 2220 +3.75 608 £91 267 +194

NH, 68 £5 148 +£21 1366 +192 197 £ 060

DON 856 +96 2451 +337 4953 £1340 2104 +541

TN 1194 111 4822 +735 6926 + 1620 2572 +754

/K Hij#] Former flooding stage 7K j5 3 Late flooding stage
TP IMAE Input Wk & leaching A £ Input W& leaching
420 +58 2 129 21 401 +188

@ “IMAR” @ AKEBTEHEALIERABE “Input” indicates rates of N and P brought from river water irrigation; @) “ L& ” ¥ I K
EBRLES, DIERBBR P B EBE “Leaching” indicates N and P leaching rates after irrigation; @ 3 NEE FHME + f5¥EZE, T [F Each value

was the average + SE of three replicates, the same below
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Fig.2 Leaching dynamics of N and P from undisturbed Huangni soil in eutrophied irrigation water
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Table 2 Leaching loss of N and P from eutrophied irrigation in undisturbed Huangni soil ( mg/m?)

R FKHEBIEE ERAKHEBMRE (KR HFHRBIR
Forms of N and P Leaching loss from eutrophied irrigation Leaching loss from control Net leaching loss
NO; 48.8 +0.40 33.9+0.23 14.9 £0.34
NH; 41.20.24 40.7 £0.56 0.5 +0.40
DON 133.7+£1.51 121.0 +3.26 12.7 £1.05
TN 223.7+1.48 195.6 2.9 28.1x2.19
TP 28.9+0.94 15.8 £0.52 13.1£0.73

2.3 FDUKFEBRE H D ER BRI R

WRIEU LT, G638 1.2 2 PREFFEESR , T H K EBEXIRE B+ RRABEF Tk (R 3%
4) . MF3 WLLAH  EBAEDEE AR A, #R R 11589 NO; \NH, \DON.TIN F1 TP 8537 i i i
TKIEWE AR BB R 1Y 285.6% 24.7% \78. 3% 91. 0% F1 73. 4% , F N 4 S E R AL B B 40 5] o5 i v
B AN EBERE - 185.6% .75.3% \21.7% .9.0% 1 26. 6% , HXB L REN , EWHBEEFLIK
BEWAMT , FETARBRIR T TR, 1] 5 R A 1RRBSR R R, EZRR SR EBL T#
BARBESRE, HE T HRERERAMSR S ERIA R R ER,

:3  EHRAAERE SO TR KRN E D ERBE T
Table 3 Contribution of N and P to paddy soil by eutrophied irrigation in the repacked soil experiment

EBRMALE MHEE B IN AR L 2R

Foiﬁ%ﬁd . Input by irrigation Leaching loss Percents of N and P occupying up input by irrigation ( % )
(kg N or P /hm?) (kg N or P /hm®) #k 2k Leaching 388 3 Soil hold
NOy 8.72 £0.95 24.9 +4.64 285.6 -185.6
NH,/ 14.4 +1.93 3.55+0.78 24.7 75.3
DON 58.1+13.6 45.5+£5.73 78.3 21.7
TN 81.2x+16.4 73.9+10.4 91.0 9.0
TP 5.49 £0.77 4.03+1.88 73.4 26.6

F4 ERLTBRMSETRAEREE RS 7R

Table 4 Contribution of N and P to paddy soil by river water irrigation in the lysimeter experiment

BRI A SRR LR

SRS MARE Nﬁ?:fce}ig *ﬁi@wﬁﬁ Rati'os of N a.nd P f)ccupying up
Forms of Input by ng ation by irrigation Rice utilization and input by imigation (% )
N and P (ke/b?) i il ld(bgrtety W T e T
Leaching Rice utilization and soil hold
NO; 4.9510.13 0.149 10.003 4.80x£0.06 3.02 96.98
NH,/ 2.66 £0.09 0.005 £0. 004 2.65+0.05 0.18 99.82
DON 26.29 +0. 66 0.127 £0.011 26.16 £0.35 0.48 99.52
TN 33.90 +£0.88 0.281 £0.022 33.62+0.45 0.83 99.17
TP 3.36 £0.06 0.131 £0.007 3.23+0.04 3.90 96.10

R B it R, ZEFREAKRE LR A3 24 B 300kg N 71 60kg P, 05 i HEAE A&+ F, NO; \NH," \DON,
TN F1 TP AR 5 B2 A o thy K e AAE D R BER Y 3. 02% 0. 18% 0. 48% ,0.83% LA % 3.90% , 1
L% SR BRI LB 8 A o o VE KT A FE DL R BER Y 96. 98% \99. 82% ,99. 52% \99. 17% FlI 96. 10%
(F4), TARSRERN, EMEEDHFCR BT, b B A B RBETR 2 4 RER -0 B 1R E €
FESIR R , & A B R B BAR /Do
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Besh, B ERFRER S5 RIE T LIE H, AR SR A 0 & GBI AN R4 0 8 1 LR R R 72
NO; > DON > NH; , H[ER + B G R BT 5 A RBE L RE = T R 18 it i 5 s B E ALK
B T ERBEE SR TRV FCR 18 Wit il S T EE AR,

MU ESSRTTLUE 76 B BB AT 78 B DR TRIR MR B F7 0 WaF B 7 , i BB R , 75 H X
TRERUE— IR FETRE,
2.4 FEBAKHTARHHR

AT HR X BB SR E B RS SRR B TT kR R, 35 3 0 A T 2004 4F 7 KT
2005 4F 1 AAG7K BRI X ) — B BARK XK —— R X A28 12 KA 3 MK R ReR
AT T RERE(FES) . NEBREERELRE , T XA EIK A KRS E B EEFR LR ECR
B%0.01 > mg P /L, 8 0.1 > mg N /L) &R E R FRY BRI E B FK 305 R & in v (GB 3838-
2002 ) FRAA, 238 X A i S A0 ¥ SR B9 95 3 L BO™ B, AR M BRI E M V IOK R, M Bk 8V
KRB B BEBE IKERE, 550, AEREH, EFHEEF LUK ERKKREE RS (BFEK
$9) F B X TR R B RCF W 9 (8.66 +14.00) mg N /Lo 7535 FURMI M XK R AR K P 3 B A B
6500m’ (K B , BT ARE H LB AR B AKX F 56. 3keN, M 4 T 4 BoKFE M A & (300 kg N/
hm®) 19 1/5 Zi45 . HEBKEARBNE, HHERE LR ER B Wb EE R AKE B R H R EA
99.17% B TR T, FEBK T AR ADURE HE) 56.3 kg N 6 55.8 kg ZEA MR L REF ML, (XH
WD E I TR BB R A

RS CE M B K AR BER BRI
Table 5 Concentrations of N and P in the rivers and lakes in Changshu region
KE BURERT NO; NH,; DIN® DON TN TP
Water system Sampling period mg/L

12 &AW FAH

Twelve rivers High water level

pH

1.61+£0.59 2.65+3.80 4.27+3.93 4.39+10.51 8.66 +14.00 0.092 £0.144 7.79 +£0.60

(n=110) AN 0.87+0.75 2.18+1.15 3.05x1.31 3.39+3.25 6.44 +4.01 0.146 +0.279 8.40 +0.55
Low water level

AN

3 i E'EZK% 1.0710.97 1.33+2.29 2.4112.92 2.05+4.87 4.46x+7.28 0.034 £0.061 8.16 +0.33

Three lakes  High water level

(n=8)  #kiH

. 0.53+0.63 1.16+ 1.60 1.69+ 2.15 1.43+ 2.03 3.12+ 3.81 0.082 + .060 8.47 +0.39
High water level

ODIN( AJ AL E) = NO; -N + NH, -N Dissolve inorganic nitrogen( DIN) = NO; + NH/

3 #ig5itie

B4 AR I 2 R0, R (WK ) W1, MR LR R IR B e 2 Bk B BB R AR, T 2
TR A A SRENMRGERS , 3F H TR Rk (58 % T AK)S 7d W, R G, B T T
HEVES, RERASBARERE , X 5HALERXBLEG TRBRAEMKRETITSERE AT 21K
MR BA BB REKER , XBARETREER A DR ASERNAE,

BE 5o EEE , BB RSN, BRERRRI 100 ZENTRERER, BB EER
it 0. 1~0. 5 mm, B RAEMIEIEASMESN L ~3 cm WEEE™ Y, ERELHBIRI K6 ABE T
HEBERMVERIEM ", AP ED AR FEBIRS B B L AT, FUR S S0 R K,
IR R Wk BARARK, (B BRI /S 7T BN AR S B R B MIALRAS , T A B R Ak 1 2k o R, AT
95 ARG/ 300kgN F1 60kg P, 05 LA LA RAKREBE T, B BR 1 B R g B 917 T 28
FOHIMRETIGT, 45 R, MR BRI R B R AE B BT K M A RBER B9 5% LT, Tixt T A
I RERTT 5 95% LA b o BRIES SBut—$3290, B A, 75 KW H X R R 5 B 5 ALk s 2R L A+
PRBESEIWRIRR A K, BT HERUK R, FiL, b T RS i s, 728
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EEFUFDKEEATTE B RS, W E R ARG, DGR BT AR R

BRI d &I, 16 B ADE B AR T B BRI R R AN+ UL DON HiKB&F,NO; K, NH; #E
BB XTRERSTHESANREEEEFERTKN ERZRRANE X,

B R BB T B AR SRR FURCR + B IRt il s 4528, R B, 78 IR AR K
AT, R RBER TR T B S HSBAN AR, B FOR AR T B E ALK BT = T B EH L
IR X+ S RAE Y RBE TR AR o 53 A1, 3 3o A 3 X F) T2 AR K X ——H Rt X i 2K R R
BEFR R ORI LA KRS B JROIR - RBER Ik e i 4 R, Al 380 HH 70 T8 2 X /RS A K 2 B iy AR
&R AR 56.3 kg N 174 55. 8 kg ZEA IR AT HRE e A, RARDH 2 RRBELHERBREHEA
I, TR SRS % RO < R T RAS BRAKIEI PR R AL RS — B, XS RE
B, BT H X RS SR R LR — AR RS, BNEEERPGE R4 T SBHEEGA L™
REX 7 H RUBRTR 0 R R B K T 7= A B S T o
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