2013,32(12):2403-2412 xR A K B R FE F R 2013412 A

Journal of Agro-Environment Science

AEIZK B EIEX FRRBIL M3t m =R 2K
B REZ=F A ER

BRI, AR, FR !, ARE?

(LH AR R AFEIR S PR, Jbat 100193 ;2.9 [E Rk~ Bt B 5 SRS B, Jbat 100101)

& E. RV RDKIEE T B i A R B GRE M R E RO, A4 TS K0 A RS it $2 (LR 22 A e
2009 AFEFEA 5T X St Tt A B T 6 R KB PR (DAEGE R+ 5 ZEEE (NIFL) 5 (2) ALt HE + O fL i (N2F2 ) 5
)WL AE L AL MERE (N3F2) 5 (4) S0t AE +& SE i (NID L) s (S) AL ERE +OE ALk 7 (N2D2 ) 5 (6 ) Uk et AR+ )5 Ak T 7 (N3D2)
I FE FH T ORI B0 Xt EU-Rotate_ N BERIHEF T 7RSS, FFTHEE T4 /K IR B 150 S b 1 3Rk UM R LR A FHRICR . 4551
e, A A R S RN SR 19%~9%, SRR AL B 5%~14%, FAEBRA R MR TR NIFISN3F2~
N2F2>N1D1>N2D2>N3D2, il b BRI bk 2 8 Xt 0 ERE AL B8/ T 72%~87% , ARSI I 5 LU mETE AL FESF- YRR AIC T 40% , HR( %
TR FEVARAC 3 X 7 I VEE A PR 157 32%0~36% o TE (RIS S R MR KA I LT, D0 At TS 5 V8 35 e AT i b R AR SR 3R < 4Bt
&P EFI .

FEHEIR Bt AR s VEAK T 2 RIS s AR AR

RESEE X143.1  CEFREM:A  XEHE:1672-2043(2013)12-2403-10  doi:10.11654/jaes.2013.12.013

Nitrogen Loss and Use Efficiency in Greenhouse Vegetable Soil Under Different Water and Fertilizer Manage—
ments

YIN Guan-yi', HU Ke-lin", LI Pin—fang', LIU Rong—hao®

(1.College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 2.Institute of Geographic Sci—
ences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract : Optimal applications of water and fertilizers are important for maintaining yield and reducing environmental pollution in green—
house vegetable production. An experiment was conducted to examine nitrogen (N ) loss pathways and nitrogen use efficiency (NUE) un—
der different water and fertilizer managements in a tomato —growing greenhouse located in Shunyi, Beijing from August 2009 to January
2010. Six different water and fertilizer combinations were designed, including (i)traditional fertilization + traditional irrigation(N1F1), (ii)
optimal fertilization +optimal irrigation ( N2F2 ), (iii )reduced fertilizer + optimal irrigation ( N3F2 ), (iv )traditional fertilization +conven—
tional drip irrigation(N1D1),(v )the optimal fertilization + optimal drip irrigation(N2D2) and (vi)reduced fertilizer + optimal drip irrigation
(N3D2). We used the field observed dataset to calibrate and validate the EU—-Rotate N model, and calculated N leaching, gaseous N loss
and NUE. The results showed that the amounts of N leaching and gaseous N loss under different treatments accounted for 1%~9% and 5%~
14% of total applied N, respectively. Nitrogen leaching for all treatments was in order:N1F1>N3F2 = N2F2>N1D1>N2D2>N3D2. Com—
pared with the corresponding furrow treatments, N leaching under drip treatments was reduced by 72%~87%, gaseous N loss decreased by
about 40%, and the NUE increased by 32%~36%. Therefore, optimal fertilization and drip irrigation combination practices could significant—
ly reduce N leaching and gaseous N loss and increase the NUE without decreasing tomato yields.

Keywords: greenhouse vegetable; fertilizer application; irrigation method; nitrate leaching; nitrogen use efficiency
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Table 1 Physical and chemical properties of soil used for the experiment
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Table 2 Water and fertilizer applications
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Table 3 Validation indices for soil water contents and nitrate

concentrations predicated by the model
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Figure 1 Predicted and measured soil water contents in different soil depths
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Figure 2 Predicted and measured soil nitrate contents in different soil depths
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Figure 3 Predicted and measured values of tomato dry yield and N uptake
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Figure 4 Dynamic of water drainage and nitrate leaching under different treatments
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Table 3 Soil nitrogen balance under different irrigation and fertilization

o AOUE Mol mwfo WRW Wk UKB P B NUD

kg N*hm? kg N-hm? kg N-hm? kg N-hm? kg N:hm? kg N-hm? kg N-hm? kg N-hm? t+hm? kg-kg™
NI1F1 610 400 1.1 63.0 106.0 94.4 137.0 736.6 34.17 101.3
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