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Abstract: Field plot experiment with two nitrogen (N) applying rates was conducted to study the effect of organic addition on N
leaching in rice season of Taihu Lake Region, and the mechanism was also studied through nitrate (NO;-N) migration of water
and soil. The designed treatments included no nitrogen (CK), conventional chemical N fertilizer (CT, N 300 kg/hm?), reducing N
(RT, N 225 kg/hm?), CT+ rapeseed cake fertilizer (CT+M, M 2 250 kg/hm?), RT+rapeseed cake fertilizer (RT+M). The results
showed that: 1) There was no significant difference in soil NO;-N leaching between organic addition and inorganic fertilizer
treatments at 30 cm depth during the two rice seasons of 2014 and 2015 except CT treatment in 2015. NO;-N leaching at 80 cm
depth in CT+M was 41% lower than that in CT, and RT+M produced 12% lower NO;-N leaching loss compared to RT. 2)
Floodwater NO;-N under chemical N treatments was significant correlated with soil NO;-N leaching, but the involvement of
organic fertilizer weakened the correlation. 3) Organic addition increased soil organic matter content (SOM), and CT+M achieved
6.7% higher than CT. Organic N treatments showed higher soil NO;-N content at 0-20 cm layer compared to chemical N
treatments. And soil NO;-N content at 20-40 cm layer differed little between organic N and chemical N treatments. These

indicated that organic addition enhanced the absorption and fixation of NO;-N by soil through the improved SOM and thus
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inhibited the migration of NO;-N to deep soil. The reduced NO;-N leaching under organic addition was not achieved by reducing

floodwater NO;-N concentration. Additionally, organic addition improved soil quality and rice yield, promoted crop N uptake,

and thus could also explain the reduced NO;-N leaching loss. The results provide scientific basis for decreasing NO;-N leaching

in farmland.

Key words: Rice; Organic fertilizer; N leaching; Mechanism; Taihu Lake region
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1 #RERE

1.1 RIS 5 T EE AR

FH ] 2 36 T o [ B 2 BE o 2 A A Al 52 55
(31°32'93" N, 120°41'88" E)iEf7. 1Zulifr T A
X, @A R, AR AR 15.5°C, AR
Bk 1 038 mm. K+ & & T E A
KFELEM L), RIZEO ~ 20 cm)FEAMER . pH
7.35, AHLE 35 g/kg, & 2.09 gkg, &HF 0.93
g/kg, PHESF2#LiE 17.7 cmol/kg.
1.2 Rt

R ALAE 2014 4EF1 2015 4EAS KRGS, X6 5
AKEEE, 250k . OXFRE(CK); @%F #UEIE(CT); @
AL H(RT); @F MBLHEA HLIE(CT+HM); Gl A
Bt AT HLAE(RT+M) . B LUK (& N 460 g/kg)fE X
MEA, FEAE . SrEEAR . FACAREAR LR 4 0 2 ¢ 4,
X HEANEEE . BRI A S R E5 (& P,Os 120 g/kg),
BPAE N SEALAN (A K,0 600 g/kg), WEAE. HPACFIAHL
RE IR FEAE — ke, BRI D2 2. HFisk
55 (AT HLAE A B SEAFDRIE GE PR S KRG, R
AERE 30 d), EKENR 70%, FRE(TE)?N 60.7
g/kg, FHE(TH)S.8 gkg, HHI(TH)12.7 gke, H
Bk (T )& & 504 g/kg.

KR B KR A R 46, ARIGHETT H]
20 cm x 20 cm, IKEE/NX HE ALK 42 m*(6 m x 7 m),
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Kifi o KRR H 3 %02 2014 48 11 H 5 HAI
20154 11 H 9 H.



768

+

i

52 %

®1 BETELLEHHEAEE(keg/hm®)

Table 1 Fertilizer application under different treatments during rice season
SUBL SFFPRIE il Sy BEAL REAL SR
N : P,Os : K;O N : P,Os @ K,0 N : P,Os : K,0 N : P,Os : KyO

CK 0:90:120 0:0:0 0:0:0 0:90:120

CT 120 : 90 : 120 60:0:0 120:0:0 300 : 90 : 120

RT 90 : 90:120 45:0:0 90:0:0 225:90: 120
CT+M 2250 120 : 90 : 120 60:0:0 120: 0:0 300+41 : 90 : 120
RT+M 2250 90 : 90: 120 45:0:0 90:0:0 225+41: 90 : 120

1.3 K¥E., EREFENEIHERE. SIS HELE

AT ) FF P e Sk SRS R A - K i i o).
P B Sk L EAR 2N 2 pm, EARHEFEAR, & 5 em,
WAE 2 em, Bl AMBUKFE RIS, PVCE
5 EREA e, LIRIETCEER . A1/ X A s
W—H 2L, TREEZ 5074 30 cm Fil 80 cm. 7KAH
HEEMN, BRE 10 ~20d, FIFHES 5 REANFRE
K 1, REICAET-20 °C BITKAR N A
W 38 28 4498 K 43 38 B I A BOKI IR AR
TR 2R A R IR R W R i TRk R AR B 0 e
IKEAETF, 8K H B WER TR 5 mm/d!T,
I i 1 0 L ik K NHL-N 1k
FE, BRAMTOLEEINE +HOKE I NO; -N ik
FE B B AR 55 AP 3 O BE AR S - KW D
BAMEY, AEBREITAARXN: P = Oxix5x
107, . PR R MK R (kg/hm®); C Hy 30 em B
80 cm WERRME N IR (mg/L), 1 FKFER
F 2 OR8] S K R E(d) o

WA K RAE 0 [ B WS4 FH TRT KRR o, T FE T K
o NO; -N WRFERJIGE . o TR A] BEHRIH BURE D2 22
TERA /DX IR E 5 A BURE SR IS B TR KR i - [
—/NXCREEIK IR 2 G 28 0.45 pm SFLUE L 3
FIFH ANy SOt M E NO,-N &5t

KRG, AT 6 m? LTS HH—
S FRE, MR EE R, W B E S ik
W R AR R T 5 SR & i 2R AR A K DR LA
KAEISARIG . FI R LB, B/ XN T 2R
££0~20cm 120 ~40 cm +JZ2 5 5, 18N 1 RES,
ZIEWAET =20 C AUKAR A DAL I Se s
VR, ARG 2Bk RIEAE AL TP A AR | AR S A 2
JRIFIRA], FREL 6 ~ 10 g &+, F 50 ml 2 mol/L &4k
PR R 1 h(AR L #>150 r/min), Z )53
U8, FHHEm W LU (0 R RN EE A1 a6 B vk 43 S 148
NH;-N I NO;-N i, [R5 58k, sk
RS I ) BRI 5, FES R 100 B 6, A &
AT HLE(SOM) ML A (TN), +1E SOM Fl TN %
oAU 7 ol hy B TR B 45 e vk AL T R -

R BE ] SPSS19.0 /304, Origin 9.1 7EK

2 HERE4SWH

21 AEEIELENTERKEKE

R B SR B R i s, 30 em
AR i T 80 em Ak IR LL NOS-N 2y
F, NO;-N kR b SRR TR 42% ~ 75%, i
NH-N U 7 8% ~ 26%. 5t 11 NH;-N #R1i 5, ™
PR BE T A [t A b BR ] 4 95 3 22 5

% 2 FTREITIEFREGO cm 1 80 cm) T A RFALEE B9 + 1% & itk 5 2 (kg/hm?)

Table 2 N leaching loss under different treatments at 30 cm and 80 cm depths

it [l b3 NH-N ikt NO;-N ik fiE BN
30 cm 80 cm 30 cm 80 cm 30 cm 80 cm
2014 4F CK 0.92b 0.63 b 3.58b 1.36 ¢ 4.80b 2.36¢
RT 1.64 a 1.05 ab 5.55a 2.67 ab 8.35a 5.10 ab
CT 1.39a 1.04 ab 6.55a 322a 9.75a 6.52 a
RT+M 1.75 a 0.87 ab 6.06 a 2.17b 9.07 a 432b
CT+M 1.57 a 1.23a 570 a 2.08b 8.90 a 5.53 ab
2015 4F CK 0.48b 0.45a 2.65¢ 2.01lc 5.17¢ 3.25d
RT 1.07 a 0.86 a 4.63b 4.16 b 8.18b 7.30b
CT 0.98 a 0.92a 6.10a 549a 11.1a 9.47 a
RT+M 0.75 a 0.81a 470 b 3.88b 838D 6.26 be
CT+M 1.09 a 0.86 a 3.72b 3.12b 7.01b 595¢

T FFIAE NG 55 2R [ — AL [ b 2 ) 22 53 1. 3% (P<0.05), TRl
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XFF 4 3E NO; -N sk, 30 ecm A4b, P4
AP A TCHLIE A B 2 8] 3 B A 5 3 25 = (AL 3
2015 4FAY CT b)), 80 cm Ab, WH4EH CT AbFfY
NO, -N k5 F{E K 4.4 kg/hm?, B35 T CT+M Ab
PR 2.6 kg/hm?(P<0.05); RT AEFRAEIME K 3.4
kg/hm?, HT RT+HM LB R T 13%.

I ERMA RS NO, -N L ELs Rk
flo 30 cm &b, BRZS 2015 4R0Y CT 403, Wi4FH i
A HLIEFTCHLIE AN HE 2 [ 5 35 25 5:(P>0.05)
80 cm 4b, CT+M AbFHM B Z MK FHME R 5.7
kg/hm®, #& CT AbFE/D T 28%(P<0.05); RT+M 4k
HRA A AU A BIE H 5.3 ke/hm®, %5 RT 4bFys />
T 15%.
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Fig. 1 Relationship between floodwater NO; -N concentration and NO;-N concentration in percolation water in rice seasons of 2014 and 2015

PAEH CT+M AbEEHEZK NO, -N SFI¥RE N
1.83 mg/L, &+ CT Zb¥EHY 1.55 mg/L; [FAFE, RT+M
Ab P H T 7K NO; -N F274 B (1.68 mg/L)t = F RT 4k
F(1.43 mg/L). X 2 A ALt A HLAEH A BE R H i 7k
NO,-N W, iz oK NO,-N ., Hit
AT, BOEA ALIEALEE NO; -N Rk b, IR
T o AR FH I ZK NO; -N R A S PRY
23 ARERELTENO-NEE

IKFEAE B, AW oR AR T BEM | 515 1 | 2R A
FESR IR RIS I (2015 AERESR I T ARICA R A, T
T FEAEIA B AR A, SRR EE HHER NO; -
N SR LE 2. WAEMLERIEE, £ NO,-N
i P IR B RS INMIREA, 0 ~ 20 em 1:J2 NO,
NEEET20~40cm 12,

XFF0~20 cm )2, AS[a] A it AL Ak 24 ) -5
NO; -N HFEHETEALHE; RREMGELHET, B

Jiti A ALAE AL H Y NO, -N F 5 B 5 5 1 Uit JCAILAE &b
B (HJE 20 ~ 40 em 12, AS[RIEHBC it A HLAE AL B
LA TCA LA b FE 22 [7] + 48 NO, -N 5 i 22 AR /IN(&
2). X FMELEAE HLAE AT LI NO; -N [ H 352
MER, $im T NO; -N IR 2, (755
Z 7 NO,-N A7 HIER
24 TEBUVRMEEESE

IKFEWGRIG , AR AL P+ 3969 SOM 75 ULIET 3.
5 CK AbHEAH L, PAT B bt A HLAE Y 25 4 T+
5 SOM & #(P<0.05); JCHLALAL#E 141 SOM & i
B CK ARG Inpy ke s, (B2 — 8 Z M 22 A8 1
F(P>0.05), PI4EH CT+M b3 3 F1 SOM &
WM 38.0 g/kg, H CT AP 6.7%.

AN AP IR TN &g AR L o SOM 7 it
Fl, GERWIE 4, WAER CT+M AL L3712
TN &8 2.26 g/kg, o CT AMBE4E R 5.1%.
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2.5 KEFFEMRAE

2014 AFH TR G KEEmlEY kA E1TR, S35
TRAEAS ] il R Ak B 2 [) f /KR 7 et 22 S 0 R 1B 3 (P
>0.05, % 3). SHHARABEAILL, 2015 FAdiEA Pl
JE AL B 4 T KA 7 R (P<0.05). RT+M Zb B
SR KRN 9.3 t/hm?, 35 RT AbBE R E 1R 12%:;
CT+M KB /K RS = B8 9.6 thm?, 55 CT 4bFH
R 13%.

F 3 2014 £ 2015 ERRLEMNEMFEMRAE

Table 3 Rice yields and crop N uptake under different treatments
during rice seasons of 2014 and 2015

Qb 2014 4 2015 4
FERN(Uhm®) AR (kg/hm?) PR (Yhm?) WA (kg/hm®)

CK 4.88b 78 ¢ 471 ¢ 67 ¢
RT 7.80 a 141 b 8.80b 141b
CT 7.96 a 148 b 8.99b 155b
RT+M  829a 155a 104 a 182a
CT+M  849a 159 a 10.7 a 187 a

WIAE B Tt A7 AL A B G I AR 3 B T
HLAEALEE  RT+M Ab B 4 0 US4 {E R 169 kg/hm?,
# RT AMFREL R 19%; CT+M Ab BRI & E- (R
173 kg/hm?®, #¢ CT AbFRIE S 14%.

3 iTie

iti A - 38 v i JEHL IR AE IR Bl 7R R AR &
HK R, Z G FERSACAE T 7242 NOs-N, i F NO;-N
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