TS I 5 kA4 2015,21(6) & 1642 - 1651 doi: 10. 11674/zwyf. 2015. 0632
Journal of Plant Nutrition and Fertilizer http: //www. plantnutrifert. org

i1 T N FH 2 0 Uit S s AR S S i
P T Y52 Wi

FAEM, REHRT, REAT, EWE, FF2, KWA, BRAL
(1 AR RFEBEAM PR Al A BT BT, B & R R TR SRS, st 100081 ;
2 WALE AR BeAON SRR TR ST, 41 KT 0500515 3 Jaf L Bl £ ALk, ik 061100)

TEE: [ B R ] R N5 A2 G i N 5 RH o (9 M K i 32 25 AR A AR X, D/ Bk A i, BRI - 38K 43 Fn 3
RIZB I R M FRBE XU o A8 AT 5 i A T AN R OIS (N FH a2 %o it =3 b AL R0 B ) S PR B8 ot 2 A 2 i, LA
BIRAT T HEAE — RS B A T i & [ AE DR H GRS L HF AR N- KL EFRMC/E, Lidkit 4
AL EBBIE (N . Ny N, | Ny 36 A& 3R %0 0. 300, 600, 900 kg/hm” ; FkAH T i Zehti & 0, 225,
450, 675 kg/hm®) ,3 45 MY AR B A T 0—100 em HARREASE . S (EC,,,) . pH #7484k, i1+ T
M RKT T BeiEsE S A R R . ZAC RIS Mg iaiss . (SR G R AERRE K, N, F1 N, &b
FE0—100 cm HIRTESAMEE SRR E , HIEMHAS A S &0 5 H 2008 F#JRZFEF T4 14.4 —31.1 F114.9 —
41.0 mg/kg 4% 2010 4EF/ i Z 204 76. 4 — 119. 8 F1129.0 —~ 184. 5 mg/kg, /-4 T 1.9 —~5.1 f13.5 ~ 7.7
%, WAL ECs,, 439 1 2008 4E ¥ RZ=Z= W14 379. 6 ~ 514. 3 F1407.0 —476.7 pS/cm H4 % 2010 EEF i Z=Z T
663.0 ~— 1212. 4 F1710. 0 ~ 1359. 6 pS/cm, 73T 0.3 ~1.8 F10.5 ~2.0 4%, 5 N, F1 N, AbBAH L, N, 4b
FHAT R 50% ~ 66. 7% , Z5 = AE AL 0—100 em + )2 R AR & ECs., 2 B F T 35.5% — 67. 4% Fi
6.0%—25.2% ,pH Y41 0. 06 — 0. 18 , (AL S W E G 9. 0 — 13. 8 AN 434, M AMEBE S & BF Az R 1B
TR, [ G50 1 2 0 A 35 78 - A RE T A 2B it 20 4090 N 300 A1 225 kg /hm’  BEBE(RIE 3 4F 5 ZEi
SEHRZE (0—60 em) + ZAHA AL TAHIXTE KT, BA BUF 0 & 5 FIFR B 25 o

K i A RIERAA AR ECG,, 5 pH

FESES: $625.574 XRRFRIRAG: A XEHRE: 1008 -505X(2015)06 -1642 -10

Nitrate nitrogen contents and quality of greenhouse soil applied with
different N rates under drip irrigation

LI Ruo-nan’®, WU Xue-ping'* , ZHANG Yan-cai*, WANG Li-ying’, LI Xiao-lan’ , CHEN Li-li* | ZHAI Feng-zhi*
(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/
National Engineering Laboratory for Improving Quality of Arable Land, Beijing 100081, China;

2 Institute of Agricultural Resources and Environment, Hebei Academy of Agricultural and Forestry Sciences ,

Shijiazhuang 050051, China; 3 Huanghua Soil and Fertilizer Technology Guidance Station, Huanghua, Hebei 061100, China)

Abstract: [ Objectives] Drip irrigation could effectively inhibit nutrient leakage as water and nutrients can be

accurately sent to close the crop root zone. In this paper, the soil mineral N contents and environmental qualities

were detected under different N rates and drip irrigation, to provide a base for efficient N management in vegetable

production. [ Methods] A three-years’ feild experiment was conducted with winter-spring cucumber and autumn-

winter tomato double cropping system in a greenhouse. Four N rates were applied as 0, 300, 600, 900 kg/hm’ for

cucumber and 0, 225, 450, 675 kg/hm’ for tomato under drip irrigation ( correspondingly recorded as N,, N,,
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N,, N;). The mineral nitrogen contents, salinity ( ECs.,) and acidity (pH) of 0 =100 c¢m soil depth were
investigated , and the economic and environmental efficiencies of N were calculated. [ Results] As the elongation of
the cropping year, the NO; -N contents under N, and N; treatments in 0 —100 c¢m soil profile were significantly
increased from 14. 4 —-31. 1 and 14. 9 -41. 0 mg/kg in cucumber season in 2008 , respectively, to 76. 4 —119. 8 and
129.0 - 184.5 mg/kg in tomato season in 2010, respectively, increased by 0.3 —1.8 and 0.5 —2.0 times
respectively. The electrical conductivity (ECs,,) of 0 =100 cm soil profile under N, and N; was significantly
increased from 379. 6 —514. 3 and 407.0 -476.7 wS/cm, respectively, to 663.0 —1212.4 and 710.0 -1359. 6
wS/cm of tomato season in 2010, respectively, increased by 0.3 —1. 8 and 0. 5 -2. 0 times. The N rates in N, was
33.3%-50% of N, and N,. Compared with N, and N;, the NO; -N content and EC;., of N, decreased by 35. 5%
—-67.4% and 6.0%-25.2% after three years cultivation, and the pH and NUE increased by 0. 06 —0. 18 unit and
9.0 -13. 8 percentage points. [ Conclusions] Under this condition, the proper N rate for winter-spring cucumber
and autumn — winter tomato was recommend as N 300 and 225 kg/hm’. In most crop seasons (5 seasons), the

NO; -N contents in 0 —60 cm depth were in the proper range for cucumber and tomato growth, and no significant

accumulation of NO; -N was observed below 60 c¢m in the soil under this recommended N rate.

Key words: vegetable; N rate; NO, -N content; EC.,; pH
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Fig.1 Dynamics of NO; -N contents affected by different N rates in 0 —100 cm soil profile

[ 7 (Note) : C—#JLZE Cucumber growing season; T— i Z Tomato growing season ]
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Fig.2 Dynamics of EC,., affected by different N rates in 0 —100 cm soil profile
[ £ (Note) : C—#7JILZ= Cucumber growing season; T—77fiZ= Tomato growing season ]
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Fig.3 pH affected by different N rates in 0 —40 cm soil depths
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Table 1 The N use efficiency and economic benefits affected by different N rates under greenhouse vegetable production
I H Ttem # 3 Vegetable  FfHZ= Year N, N, N, N,
R F M- K 2008 -378.7+35.9d -148.3x14.1¢ 168.2+29.8b 502.1+18.6a
Apparent Cucumber 2009 -322.3+10.3d -137.3+48.9¢ 176.9+7.4 b 474.7 +£38.6 a
N balance 2010 -206.8 £22.2 d -4.6+44.5¢ 252.3+23.4b 536.7+66.2 a
(N kg/hm’) i 2008 -187.3 £21.8d 25.0+£16.9 ¢ 225.1+24.9b 454.1x3.6a
Tomato 2009 -159.3+23.6d 29.2+23.6 ¢ 256.3x23.6b 501.7+23.6 a
2010 -177.9x12.4 d 46.4+14.5¢ 256.4+21.1b 476.9x15.7 a
RIEM R # I 2008 — 23.2+4.7 a 8.8x5.0b 2.1+2.1¢
N use efficiency Cucumber 2009 — 23.9+3.6 a 11.6 £3.4 b 6.3+2.5b
(%) 2010 — 24.6 £6.5 a 13.6 £3.5 ab 8.1x£2.3b
T 2008 — 15.7+3.9 a 8.6+£5.9b 3.4x3.5¢
Tomato 2009 — 22.3+4.7 a 10.8+3.6 b 5.4+1.8b
2010 — 21.1 6.0 a 12.1 £2.5 ab 7.3+2.0b
2R IR 2008 37.7x1.1a 37.4+0.1 a 37.7+1.3 a 38.0x1.2a
Economic benefit Cucumber 2009 31.3+2.2a 33.7+2.4 a 33.0x0.8 a 31.7+0.5a
2010 20.5+3.0b 28.7+2.1a 29.6+1.4 a 28.5+1.6a
( x10* yuan/hm’) i 2008 41.5+4.2 a 38.0+2.8b 38.7+2.8 ab 37.8x1.7b
Tomato 2009 25.8+2.8 a 23.9+4.2ab 24.4x2.2 ab 22.1+2.5b
2010 25.7+2.7 a 25.9+3.4 a 25.2+1.8 a 23.9+2.7 a

7E(Note) : [FFFEUF G AR F RS AL 3 H] 22 T3k 5] 5% B3 7K F Data followed by different letters in a row indicate significant differences

between treatments at the 5% level.
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BEFRAS R EIR M A RS A

AT AR AN . L e L RLRBL . #h i K
FRRACRR FE AR AR 5 A S 42 0T Y iR
2, T TE AT 0 - FK A TE T i 22 5 It 20 & 2y 300
~225 kg/hm® , LG5 R 55K F IRt A DL T i
HERKAAETR LI 70 — 120 v/hm? 7= 4k 472 AL
JHEEFE 100 ~ 150 kg/hm® B>, HEH 45
P P A O AT, 2R PR A i A R
F R R R WL, ] i b3 4 35 A 1 220 i
o Ny PR 3 AR RNEH & 5 VEY A R Rl it A A
A7 ,0—60 em - IEAH A F B A 18 5, LR TR
IR AM T AR RS TR, TR
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FEAKBE WA A B AN AR N, A BRI R
Wi HIE R Z AT fL i AE N 385.0 — 566. 0 kg/hm’,
T TR 7 M EAE AR L N 125 kg/hm?
et N4 A + 5650 4k it N 129.5 kg/hm® (1
S XS ER AR A 11, e A I 4 X
RMEFAK,
3.2 {IRRAEMEERIAERENIM

B IR i 0] $h 5 A - R RCA T 37, i ki 5
i EC,., 27} 600 wS/cm, 4 EC,., #3900 pS/cm
BB R YRR BT R W fRE B
JRASE = + 4 EC,., I FLAE R 2000 pS/em™™
FEAC S it AL F (N, F1 Ny ) F,0—20 em +
JRZH) EC,,, 7F 2008 4F 7 Jifi 75 B 8 600 wS/cm,
2009 4 KRR 1 900 S/ em , DT B 28 T AL
fa A N, BT i A AR N T gk
AR FEEE , W] UL NO; 2 00 T U A ot
LR T AW s Bl M g R Eh AL AR
EHEHER)Z HERMIREL & E S EC Z R 2 B 2 1EAH
Fe RPN BRI, AR N, AbBE A+ EC,, {8 th 2
BAEH I, 0—20 em + )2 ZY EC,, 7EHEA
2009 ¥ RNZE 5 it 600 S/ cem , 3 B 15 1 HE IR
A= ER AR O E B i A B, BR NO, Ak,
SO; " | Ca’ " St R it + 49k o0 Al () £
TNy ARFE EC. BT L AT AE S K it
A RE T 35+ T B - 1 MR B A B B T R R G

Wit + HE R 1k 5 A & B i /A 06, B0
LS Y RIFSE SBad  f RUIEHEAS BOK I + 48 pH
R R, A ST 2% Bt R A R S A
5 pH R B EAMELR Y, Ak
bt AR IR T SRR A R 3 AF N, kb PR
0—40 em + )2 pH 1 8.10 — 8. 15 [ & 7.47 —
7.67 , ULEF H 58 H W RSl 38 m 7 2.0 — 3.3
o BT 5 hh A 3588 AR A0 R4, il AR =
) T HERR AL AT RE 5 PR 2 K AR 4 NH, B9 g AR AR
A G, 1A NH, eG4 40 3 09 AE R 8 7 A
ASHTPY S AR R KRR CO, T H R
SR A H T HY 5 - 5ER ik %
TS & 18 Ca®* | Mg®™ 5, H™ ¥ B 1 18 i nl
SEOX L E TN R EMAT FE, ARK
N, Ab3 158 pH (B 52 5 4 T Bk 3, i it £
MR A A BRI A — AR 2 22 TR R A R 45 i 45
S I e a5 e R B C I (/N L
M RER Ca®r | Mg B 1, X Al B N, Ab B+

R E RN . AN, i BERAES . TEWIR R4
W H "R -4 H T U
4 Z5ig

ARG E T VE SR T, i oA A B A A
o A (N, A1 N, ) 43 0—100 em AR
AR WEMRE, S & a A L, AR
HHEE (N, B A 50% — 66. 7% , 23 3 4R Fh
M fig B Z R 0—100 em + 2 Z RS A & i
EC;., , Al U FH 2 1, i AL 3 4 h
)5 223 0—60 em 4 2 Al 25 &AL F AR IE BK
- RS SR LA R AT IR 2 . TEAR
IR SRR T, M S T VE AR R - B R TR
A AELE B it 0 i A 300 kg/hm? F1 225 kg/hm’,
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