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Effect of Different Water-Fertilizer Groups on Nitrogen Balance and Leaching
in Wheat-Maize Cropping System Surrounding Gangnan Reservoir
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Abstract ; According to the serious eutrophication status of Gangnan reservoir,reducing the N leaching in maxi-
mum when meeting the need of crop growth is the only way for minimizing the non-point pollution in cropland. In
this study,balance theory of nitrogen was used to research the effect of water-fertilizer coupling on surplus or loss of
nitrogen. The results showed that fertilization and irrigation both effected NO;-N leaching to deep soil layer,and fer-
tilization was the prominent factor. N in 0 — 140 cm soil layer of water-fertilizer combination was surplus except CK.
Leaching NO,-N under 140 cm was between 35.23 —212.53 keg/(ha-a) with different water and fertilizer. The
most environmental friendly combination was N, W, ,and it reduced the nitrogen leaching 141. 19 kg/(ha-a) than
N, W, ,the rate was 80% . The reasonable fertilizer and irrigation can effectively decrease the nitrogen leaching,im-
prove the fertilizer utilization efficiency ,and reduce the menace from nitrate to groundwater in Wheat-maize cropping

fields surrounding Gangnan reservoir.
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Tab.1 The physical and chemical characteristics of soil in study region (0 —20 cm layer)

AR AR G KA/ % A

E1 RERME
Fig.1 The site of the study region

i H H {E
- /(mg/kg)  /(mg/ke)  /(mg/ke) Water /(g/em’) 12 VLUG
Nitrate nitrogen  Available P Available K content Soil bulk density P
JE Il Range 10.77 ~25.26 5.80~18.40 9.20~78.62 15.60~22.07 1.35~1.45 7.78 ~9.03
FIIE Average 16.99 10. 86 42.06 18.11 1.39 8.64
FrifEZE Standard deviation 3.23 3.86 6.21 1.08 0.04 0.21
AR Z B0 Coefficient of variation 0.19 0.36 0.53 0.06 0.03 0.03
*2 WX TERH
Tab.2 Soil texture in study region
HLH Site +JZ/cm Soil layer
0~20 20 ~40 40 ~ 60 60 ~ 80 80 ~ 100 100 ~ 120 120 ~ 140 > 140
k) Gangnan 1 b P+ WL et Wt YUy A Vaxi
IR H 5 9 AN AR BE 3 RE A, BEALIX 41 HF NEREES  BBUA R IR R (N 46% ) NELH]

Hl, ANXTALS0 m?, 4300k TR W, + Ny HE(N 19% , 9 N AR B |, ERE AL (N 20% , N
SBHEIK Wy + DB N, s MK W, + K8 N ARER)  BOKRZEAE (N 30% , 4 Ny, abBR) o B,
AN, 5 K Wy + WG R F R R Ny BIE o  BUME T &, 43 510K : PO, 270 kg/hm®, K, 0
ST W, + WS HIE AN/ ERERIE N ¥ 75 kg/hm?,

JKUEWE W, + R N, ; KM W, + KR 1.2 HEREMSH

Ny TKFERE W, + 45 0 8 B R A BEAE Ny s 19 Mt/ N L LT 0045 ; K S Rl 408 958
IKHEBE W, + K50t &/ N2 FoRL HIIE N, . KON Ay /N AR | BT RO T
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2.1 ARKBAENNHEKERBNE-FEXRER
PREFENFMm

2.1.1 JKIEHAMBLSMOEmRFNE  RERA .
OFAk A A Z R, AR B G ET, X X
0 ~ 140 cm (AL T3 AT T2 RE  JFHT T
H AR ST Sl 155.24 kg/hm’ ;@A HL
B PEHAT | 74 /N - KA AR A 2R oA HILAE A 4%
A EBKEE SR B 7E A O VEDIRE AT . AR X A/
FACH A LI ZF ¥ H AR N 59 kg/(hm’ - a)
HERKIHN NI kg/(hm? -a) , &/NE-H EXREE
A HLIE 5 04 it 1 1524 N 68 kg/ (hm? -a) ),
ARBFFEUT X — 250 QAW B A, FHAE Y 1)
A [ A, BN AN R IE 5T AL T — A 15 ~ 30
kg/ (hm?-a) 2750 eIk BRSO 22120 % e 51 /U
XA AR BRI VE T At BN B AR SR A
[N 15 kg/ (hm®+a) , FEF H xR AR A
B R Z AR X — A5 5 @
RK , KA RV & B A Y Bk AL A6 25 v 11
HERTZ—, B TIEIEREE L, 59 SR L
KO K, NG 30 5 30T KA PR ROk B Y
Free gt 77 TR R R R A B T
A IR 39% Ze 4707 IR, AR T H SR AE 2 b i
SRR AE P KR A0 B AT A AR L TR AR
R, KA RTAZEH VO ER 28
kg/hm’ , WG X —&5 58 OF 7, Bk LR A
R AT LGN 784 /INZ R TR B Fh it Ry
TR A DR ART I, &ML HE KRBT
FpFatr AR TT DL BLREAR I 4 /N2 ] ROKR & Fh
EID S A N | o D S - I o
YERZR T, — & /N ZE Bl hy 225 kg/(hm® -a) ,
B AIERR N 30 kg/ (hm’ -a) , — &/ NEFE E

KA AR A N 21,16 g/kg, FTLA/NEFIE £ K
FhFHF ABIE 550 4.73,0. 48 kg/(hm® -a) , %
AMCAEFIRE R AR R E RN N 5 kg/ (hm® +a) ™,
AT X — 2558

REHH . OFH &, Bardt oy 2EL L, 6

HORTEARAC X, B AR UM A it FH 22 SR BO it < LA
KA R BN S A A e RIS 2 R R A A
A it AR AE AR b b DX A K 8 AU 2
PARATIREL R o TG AN IR 7 A I 28 4 R 45
RFW At X A& /NG - FOR AR R R &k
P i 5 AN il & 2 () 2 B A E A O R
(y=0.239X +1.330 X R¥ r=0.874) , FRE
SRR R G 2 N A SR S L 1R R
Hi A BT SUIE A S R R - 34 Sk i AU Y
16% ., AWFFE A% Lo BT AS i 00 38 o 284 R i 2k
FI AR RATE 0 ~122 kg/(hm? -a) (£ 3) ;@) il
b, WAL D DX 1) S S5 1R R, & /NEE - B oK
VER R TR B WIREE KPR GUERIR LT, ok
STURR R et 7/ R B A ST R ) N B <
M X AN - B R OK AR &R SRS A 2k - 3 o
JE Y 3% o AR X — H B, ASBIF 5% 3 i 40 1
TR A R 50 e A T 2 g £k 46
REERTE0~16.65 kg/(hm*-a) (£3) .
2.1.2 AFPKIEHAG XM AR FEREmHE R A
FHA  OARFIZKALH A A & A R AT
RN bR e, /N2 Z Rl N(Ny ), & B N &
(225 kg/hm®) (N, 5 N, 8 N, ), R RAG 5 H &
(300 kg/hm®) (N, ) ; EAKZ  ANJiti N(N,)) , 35 EH N &
(190 kg/hm”) (N, 53¢ N, 8 N, ), R RfG 58 H &
(250 kg/hm*) (N,) , @ AR[EZKALL A RS A
1) 50 2 B« FH SRR 1 T TR A I 5 SR A 6, VR IR
KRR W /N T (KT RS K
3.39 mg/L( LA NO,-N 1) . /NFEZR45 Ab BRI VE /K
Hh, BB T G AN [ B R AL B W, FEE K (1 800
m’/hm*) W, & BALGEREME = 7K (2 700 m*/hm?) 3T
BT AL FE W, O N 4,086 kg/hm®, 4B W,
AN 6.129 kg/hm’,

A ORI KA L A B 7R BOR A E 1)
AEE, T 2012 - 2013 5G4 N, &R FHAR A
M, B AR RS Al B AR AR AN, (U TR
VEYIRFRLAE B MR 2R, AR I AL B /N 22 71 K
PR (R 4) o FIHIE i B R W S N o, T
THAAH DAAE P W AC i 5 ) 4 £ 7E 258. 55 ~ 335. 87
ke/(hm®+a) (£3) . @QAFKEH A1 LIE PR A
MRS A 2013 SIS BE N, 200 B R 4 oK IO
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WA ) LR AR, 7E 0 ~ 140 em HE2HEREM) FHAZE B ETE 78.02 ~252.08 kg/hm’ (% 3) .
®R3 AEKBAEXNKEKERNE-EXRBIEFRPRAZEENZM
Tab.3 Effect of different water-fertilizer groups on nitrogen balance in
wheat-maize cropping system surrounding Gangnan reservoir kg/ (hm® -a)
T H Ttem NoW, N W, NW, NW, NW, N.W, No.W, N.W, N_.W,
RERA 0= 140 m MR P RS R The 000 os 0 5500 155,04 15504 155.24 15524 155.24  155.24
Nitrogen input nitrogen gross of 0 — 140 cm base soil
fLAE Fertilizer 0 415 415 550 550 415 415 415 415
A HAE Manure 68 68 68 68 68 68 68 68 68
EEz
ii)ij?ml;li)jic nitrogen fixation 15 15 15 15 15 15 15 15 15
F#7K Precipitation 28 28 28 28 28 28 28 28 28
JEWE Lrigation 6.13 409 6.13 409 6.13 4.09 6.13  4.09 6.13
i Seed 5 5 5 5 5 5 5 5 5
i A/ Total input 277.37 690.33 692.37 825.33 827.37 690.33 692.37 690.33 692.37
A 0~140 cm TIERE S A FL B & The ni-
Nitj;jflj (I':)Iitput trogen gross of iiiueséjﬁ ? ITO em soil 106.63 146.36 152.13 218.78 189.70 252.08 183.96 113.57  78.02
YEPIMER Crops harvest 258.55 291.18 320.58 325.63 320.64 324.17 323.65 314.26 335.87
F 4% % Ammonia volatilization 0 66.4 66.4 88 88 66.4 66.4 66.4 66.4
S AL Denitrification 0 12.45  12.45 16.5 16.5 12.45 12.45 12.45 12.45
/N Total output 365.17 516.39 551.56 648.91 614.84 655.10 586.46 528.28 471.13
MK E Leaching -87.80 173.94 140.81 176.42 212.53 35.23 105.91 183.65 199.63
®4 2013 ERREKBAGHNEMER"Z
Tab.4 The yield of wheat and maize with different water and fertilizer groups in 2013 kg/hm’
YEH) Crops N, W, N, W, N, W, N, W, N, W, Ny W, Ny W, N, W, N,W,
/NFZ Wheat 3390 4592 5593 5707 5585 5675 5 826 5261 6 021
K Maize 7 923 8 190 8 507 8 617 8517 8 584 8 419 8 549 8 760

2.1.3  ARFEZKABLLA X b j K /N - BORFE AR

EREE NI PN LAl

iR 3 ME 2 \UFEL,

FE XK R /N2 - FOR R R IR R T, il AU it
JE S R A A L [R5 e T A S U IR Ok L &R
R FHEAREON o B AN il 260110 X R Ak B 5 Bl A, 4%
IKNEL A 9H B A KR B BRIZE 140 em LLTFAEES
RS TE 35.23 ~212.53 kg/(hm?+a) , Hih K
RN FE N, W, 3302 i T AH K 54T (IR W,
TR WL ) AR RIHEAE A5 R i 6 25 bk i HE T
N, >N, >N, >Ny, H255 U8 35U [F Y i
IS 2 R it o S T i 25 00K 2 1) 52 W) 22 S 3 5
[l A 2% 44 (1] N, kRl Ny 3k F N, ) 03 W,
[0 ~140 em +/ZMAEFR A BRI T W, i [H
TEAE AT AR R T 0 A R AR, i WA
[Fi] B s} ith FH A 38T T KO A U ) R Z A A —
I, TR X 0 ~ 140 om A9 )2 508, 12
100 em 2247, M X 3l T KA A58 (20 R 2 ~
3m),H 140 em LU fROK AR ACRE AR 22 10 1
Tk, PRI T 280 2 SRR OB 118 il 245 600 1l 7K 4 AR

RETEAEEM . TEAEY = A Z WL R0 (N, W, |

N W, N.W, 25 A8 0 E) T T, 43 N,
W, B T (— WA ) XX P8 5 W 870N
W B AR O I R 7K PR A /N2 - R OR AR VR RIE AR
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o# Bt Amount of residue
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NW. NW. NW. NW. NpW, NpW, NeWo NgW,
AbEE
Treatment

VRl A TR A SEBRAE 7 O PRIE P A AR RN X R AT AL
TR, DR A 2 A, ANt A 9 X AL 3 NG (PR IR B S L, A
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During the survey, there is no farmer in Gangnan planting wheat and
corn without fertilizer for getting enough grain yield. Therefore the treatment
N, was just control group in the experiment,and was not in histogram.
B2 ARKEEAAEINHmEKERBNMNE-EX
BIEERFRIMKNRI
Fig.2 Effect of different water-fertilizer groups on
nitrogen leaching in wheat-maize cropping
system surrounding Gangnan
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