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B OE. RIS BRI A e S8R EERER B, T I AR DORS B (LRI LR A k. S
T W D IR = B - AR E R R AR HE N IR . 0 TR B B AR T IR R, AT TR 25 1
(NND. HHUESFIE (MNDL B R (RND. mEEE (HND. B4 A% (CND 5 ANEEE, HE47T 2008—2010 4F 6 Z=
MR . 45 R, WA A EMN RN, A2 LA B 23 BN, CN AR Ik T 1 e ms &%
B, 3 AT A, AN RN, HN. CN A2 H ) 3 AR CF 23 30 176.9. 346.6. 500.8 kg/hm?
CN AbHJE RN ALBEK) 2.83 ff% (P<<0.05). 3a #J/KZ= RN. HN. CN AbH (¥ T Hh AR B 8EE 000 h-1.87. -49.61.
-3.52 kg/hm?. FEHZESHIH 74.89. 225.23. 343.15 kg/hm?, CN ALFRFH B RN ALBRE) 4.58 155 (P<<0.05). 3 MAE
JAIJE , RN HNL CN A FR EGAR B0 A1 (10 - 3 A& Uk B8 0 T 21914 526.9+ 1 018.9 kg/hm?, ¥R /5 I 0 73.04
175.6. 339.6 kg/hm?, CN ALHIZ RN ALBI) 4.65 £ (P<<0.05). 3 MEAEZ)S, NN. MN. RN. HN. CN 43+ &
RO 433.8. 681.5. 824.5. 927.5. 1120.0 uS/cm, RN. HN. CN 4FIE T MN. NN 4B (P<0.05). 2008 4
FiZE. 2009 #JNZE, 2009 FiZE. 2010 FAZER RGN TR TR Z R T, CN GELE RN A 115, 1.29. 1.40.
1.36 % (P<<0.05), KW RN b3 nJ 25 PR - vk A Sh AL R RS o BNV R - 3 . i TR 3 0y
TEAE 2 MR, 2514 7 A¥1—8 AXIKE RN 9 Ayl —11 A& ama i, B2, I Eg I
RN 66.7%, RGeS M A LI T, (RE SRR~ R AN, B H G S 5N E AR R il
VTN S SR AR 2 AR
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B A FE ) RN A BN AR E bR i R R
WL BT LA L AR SRR, RHAET
1y D R R SRR B N A TR SR B () P SR B A R
BFAPEEFAE S . RIS YUIEEY b, +
HATHLED b IR EURE AN FHEBE A N, R
VEIBCR . 3R R LA RSt T s oy
RARDAAE 0~40 e, [k, HFEHZE TR S AN 2
LSRR, SO e R IVARESR I, &
JEAAR AT )T TR A T 1A J2 T3 S5
FATER B &4 100 kg/hm®. Ren 2541, VARESAE FARIE
AP R A AR R BUR AR 2 R E AV FHE A
150 kg/hm®. PHIRRMIRES (R4 f AR Y, fRiEH R KA 2 i
1 3y Y1) LR B R R R KT, ARV R B
e TR AR AL 90 kg/hm™,

LG G YR EATI LY, i T Tt S F A 2 st R S0 ot A o
U3, 3 R AN . T A I gy A e
FMBERIZ. 120 kg/hm® AP R AER R k. T
Foaw RN Y, el e, BT,
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SR A SO, BT R L S 11 RBREER
OO AT i T S B A A, iR W8 T 2008 42 1 —2011 4 1 AZEM LA ST 7
LR R RN Y —. RS PR BTOI8N. 11528'E) o MR AERIX
G R KRR, PR, FE, ABCRAE BRI AR, A TR 12.5°C, T
W BRI F A 1R, 3a 6 ZHU-BAMAE MoK 4882 mm, TR 67%, 474 HIE 2 6295 h,
R RN R S A AR E SR AL T, LR, AR, (T
BRI, DURR. BRI RMRN, S ORRSGREIL. I, KRR, By
5 T T (R SNRTTA 0.8 mm T ZHHINE, A TN 178 3% s
sl s ZREK 40 m. T8 7.5 my #E5 2.5 mo AR 34 15 0
1 MRS T, 020 om HEATLIL T 1.

*x1 iR E AR T IEIR IR
Table 1 Soil physiochemical characteristics in tested greenhouse

. Organic matter Total nitrogen . Electrical conductivity Bulk density Field water capacity
Soil depth/om lgke') lgke) NO» Y (uS-em’) (grem™) 1%
/(kg-hm™)

0~20 15.4 1.55 14.87 276 1.354 19.11
>20~40 12.80 278 1.517 16.87
>40~60 22.25 348 1.485 22.04
>60~80 70.25 360 1.361 23.02
>80~100 98.68 392 1.424 20.18

TE: AR AR 15 .

Note: Electrical conductivity measurement is based on soil and water ratio of 1:5.

1.2 1Y ANX DU RIR A SRR E 1 m ¥R, BiibKIEmE. &
PRI A AT HON- KA, 3R, s AN TR0 I AL 5 W2 2. ML F () 20% %

PRI 11 5. @81 5. AEFRTUERNTE B 100%EEACAT 40% 8 ALAE E A AT, JEANLRLE T .

KEAE 2 H 21 H, S AR 2008 £F 7 F 4 H. 2009 £ BURFEMER 1 ARTARMETFARIE AL, LB 10 ), FaiZs

7H 7 H. 2010 4 7 J] 8 Ho &hiEH AN RF4E 8 J M 1 BRSO T AGIE L, LBAE 4 k. MR

11, R 25000 2008 48 12 7 25 H, 2009 4 12 Jzz AU ARGE, Sef B2 gk, B0k e AUk

J21H, 20114 1 A 18 Ho Mk 8 Fri 0.30 m, R R ZE M ALHER Sy BC K T R G AL . HEE AR Al

ITER 0.60 mo BRSAEKIPIERET, 70 BIdCEPASEE KRS U E RS ZE A IIRZ L3340

T TG A B AR AR AR AT H W KR 75%~90%. 2008, 2009 F1 2010 4F 5% JRZ=(p)
1.3 Rkt FEME B A0 DN 412, 342, 357 mm, WEBE 20~25 X,

DU A B AR B 2 IR At H bR 38 Wi i A RECHE R 12~18 mm; 2008. 2009 11 2010 4EF HiZE(K)
il IS ZUKPATHERE, Gt R BRI R RIS BB eI AN 135, 1264 126 mm, #EME S IR, BRI
RERIEHEE BT 70%", MR MRS IR R MR 12~ 18 mm. T N A EER, W4E 8 mm, kA
1) 66.7%, PLAALE A LG E = 33.3%. W ILIET # 30 cm, JESkUE 2 Lh, §§#ET/EES 0.3 MPao il
3a, BHEAFIR T8, WS MEFE (K 2) , 3IREHR. VHE Tt AR SR 37 K - M- K X, JeiiiE K 20~30
H/NX AN 10.80 m* (K 6m. % 1.8m) , BENLHEA, min, RSEHIEH, 5 HIEK 20~30 min.

x2 HANFMEMFTRLEBHERSE

Table 2 Fertilizer application rate of each treatment in cucumber and tomato seasons

44751 JI\ Winter-spring cucumber K& Z=7 i Fall-winter tomato
Ab AHEA A H N fe e AHUEE A A e
Treatment Organic Nitrogen Phosphorous Potassium Organic Nitrogen Phosphorous Potassium
N N P,0s K>,0 N N P,0s K>,0
/(kg-hm?) /(kg-hm?) /(kg-hm™) /(kg-hm™®) /(kg-hm?) /(kg-hm™®) /(kg-hm®) /(kg-hm?)
EE|
Blank (NN) 0 0 300 525 0 0 225 450
s 357 0 300 525 0 0 225 450
Control (MN)
AR
Rational N 357 300 300 525 0 225 225 450
(RND
LA
High N CHN) 357 600 300 525 0 450 225 450
LG A
Conventional N 357 900 300 525 0 675 225 450
(CN)

TE: BRI | A F R HAT R EATHUIE 30 000 kg-hm™?,  LUF JLEARFEAHLIE .

Note: Organic fertilizer (30 000 kg-hm’z) was applied only before cucumber cultivation of first season.
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BERA PN R ESFE (TH , HBRE (OND
H 1.0, FAR 11.9 gkg. 42 21.2 gkg. A8 13.6 gkg.
R IR % (46% ND , TRERET (50% K,0) , iR
5 (16% P,0s) .

1.4 R&ESNE

e N FARRMITAE, BN XAl S by
FEiE, VPR R

MR ZFE SR LM 0 AP 15 emy 35
40 cm ZFA] XA SEHAR R o BTAR RRALRS ] R 2008
ET7H4H. 200047 H 8 H. 201047 H 7 H: &
R Z AR A] 4 2008 4 12 H 25 H,2009 4£ 12 A 21 H,
201151 A 18 H.

L HERE R EESY 0~20 F1>20~40 cm JL 2 2
2008 FERAE9XR (1 H3H.3HI12H. 4H7H. 5
H24H.7H8H.9H1H.9H18H. 10 20
H. 12 A 25 H) . 2009 4R4E 7% (3 A 16 H. 3
H30H. 5 H18H.7H4H.916H. 11 H5
Hy 12 H21 H) L 2010 4FR4E7RK (4 H1H. 5 H

20H.6 H1H.7H7H.10H22H. 11 A 16 H.
1 H18 H) &

TP, A% KE. HAFKEM L EEE S
SRR H O RN M, IR A RCR A e g, &
AR e v s

i K SAS8.0 FRAFBEAT B IR 7 2= 0 W

2 HR5HH

2.1 FEMNMERERFENRTRENZIG
RPN H i 5 B I 5t 7 52 1 5 W 4 SR 1
(£3) , 2008. 2009 /F¥/RZ, MN. RN. HN. CN &
PHIA 2 AR B3 (P>0.05) , {H RN il HN &35 T
25 NN (P<<0.05) ; 2010 “F3/K7%H RN. HN. CN
AEPR 2 m T MN FTNN A3 (P<<0.05) , bt MN 4bE
AP 37.6% 42.3%. 38.0%. 2008 fEFE i ZE, MN.
RN. HN FI CN &b #E i) /= 5 7 A 53 (P>0.05) 5 2010
EHFRMT, SR EFIARE (P>0.05) o
M5, RN FIHN ZFE AR UE = AR B R K.

®3 ARMBEMEREENEH=2HFM

Table 3  Effect of nitrogen supply on yield of tomato and cucumber in greenhouse

b3 # X Cucumber/(10° kg-hm™) i Tomato/(10° kg-hm™)

Treatments 2008 4F 2009 4F 2010 4 8t Total 2008 4F 2009 4F 2010 4F BT Total
NN 163.2b 1263 b 80.1c 369.6 b 118.5b 989a 89.7a 307.1a
MN 19722 165.1 ab 111.2b 4735a 1433 a 91.1ab 89.5a 3239a
RN 196.5 a 178.0 a 153.0a 527.5a 132.2 ab 85.2 ab 849a 3023 a
HN 199.0 a 1752 a 158.2a 532.4a 134.8 ab 87.1ab 88.8a 3107a
CN 201.0a 169.5 ab 153.5a 524.0 ab 132.1 ab 79.7b 90.8a 302.6a

TAF/NE FRERIR 0.05 KPR W R,

Note: Different letters indicate significant difference at 0.05 level; Same as below.

G ALY I AR T e 5 R W (3R
4) , T T RER ST ) NN, MN, FHiR T
T E ) NNy MN. RN 42, 2008, 2010 4 CN 4b

PRI B TAR T L RN A BRI A% 4.2%. 7.3% (P
<0.05) , FHEAEDHIFEM 14.0%. 12.8% (P<<0.05) .
M7, MN., NN, RN &A1 FiERiE.

R4 REG|EERNEMRTRERFAD

Table 4 Effect of nitrogen supply on dry root matter of tomato and cucumber in greenhouse

b # ) Cucumber/(kg-hm™) i Tomato /(kg-hm™?)

Treatments 2008 4 2009 4 2010 4 2008 4F: 2009 4 2010 4F
NN 193.1 ab 203.1a 2265a 139.7 be 1132 ab 10222
MN 220.6a 190.6 2 210.9 ab 1574 ab 12052 113.9 ab
RN 128.4b 165.5b 183.0b 165.0 a 106.9 b 12572
HN 125.1 be 165.4b 178.9 be 153.5 ab 1058 b 117.7b
CN 123.0¢ 158.9b 169.7 ¢ 1419b 1053 b 109.6 b

2.2 REBNWNIRELIEHESAMBESENZM
2.2.1 HRELEAMESRAFHE

B ZCR AL N R, M LA A =,
R LA CN AR EE I HIEI AR R (B D o 34
YER, 2517 NN FIxS I MN AR FE () 3 A R4 0
24.09. 41.08 kg/hm*, RN. HN. CN 4bH4351% 176.9.

346.6. 500.8 kg/hm®, CN AbFEJE RN AbFL(K) 2.83 £ (P
<0.05) , RN A4b#LE CN AH R T 64.7% (P<<0.05)
Iy BTN A JE VIR 2 1 33 A8 U0 JR 4 2 A 8k R IR
(K1, TEEEERSE 2 AR —Ne
T B 203 e AT, B 7 A%1—8 AR E ZKIN
Wi A RS R, W9 AYI—11 A



94 Ak TREZ4 Chttp://www.tcsae.org) 2015 4¢

1200

T 1000
=
&

g 800
g
S
=0

S 600
E.s
B3

g 400
=
3

@ 200

0

2008 -01-01 2008-07-01 2009-01-01 2009-07-01 2010-01-01 2010-07-01 2011 -01-01

e kRN A ER B NN AT MN 2050328 A HLENEX B, RN HN AT CN 43 R R A

o BRGSO, R

Note: Arrows indicate period of soil nitrate nitrogen accumulation; NN and MN are blank and control with only organic fertlhzer, RN, HN and CN are rational, high and

conventional N application, respectively, same as below.

A1 REBEARE0~40 cm LEAA

Effect of nitrogen supply on dynamics of soil nitrate in 0 to 40 cm root zone

Fig.1

UE AL 0] AR 2 B TR Ay B e B 25 U5k B 1
EMEN] (£ 5) , 2008, 2009. 2010 £ NERER ),
RN AbEE 3RS R 204 39.85. 149.50. 84.54 kg/hm®,
HN AbFE53 5% 96.89. 399.33. 177.08 kg/hm?®, CN AbFE
4304 277.36+ 359.304 510.22 kg/hm?,  CN AbFE/) 5] &
RN 4bFE) 7.0. 2.4, 6.0 f5 (P<<0.05) ; 2008. 2009.
2010 fEFRAMZEWRIG, RN ALFEREZ 3mSR 0 5o
114.94. 136.89. 246.73 kg/hm®, HN A3 514 178.12.
616.36.554.52 kg/hm?, CN 42 308.57.821.19.1 046.57
kg/hm?, CN AbFEZM & RN A3 2.7, 6.0. 42 1% (P
<0.05) o ZrHr 4 ZE FIERA S SRR, BRZE RN,
HN. CN AbPE IR EUR S a1 23 ) - 1.87

SRR F A&

-49.61. -3.52 kg/hm?. T 743l hy 74.89. 225.23, 343.15
kg/hm?, F % CN ZbFEE RN AbHLK) 4.58 15 (P<<0.05)
3 AMEAEIE, NN. MN ARFE ) - 39 i A& R R 5 v
BN T 21.9. 38.9 kg/hm?, SPIEEANFEAE S I N 7.3,
13.0 kg/hm?, FLRERE, AT LAZBEATE. 1fi RN, HN,
CN AbFLGREG AT AN T 219.1. 526.9. 1028.9 kg/hm?,
SEIREANFEAE IR I 73.04 175.64 339.6 kg/hm®, CN
AEFE RN ARBEI 4.65 £ (P<<0.05) o AL, RN, CN

&Jii FIH SR i %Iﬁkifﬁnué ﬁMM
(P<<0.05) »

x5 ARENMESSENEMLMRE DIERSEXBNUTHSANREENTM

Table 5 Effect of nitrogen fertilizer application on soil nitrate after harvest of cucumber and tomato and its accumulation rate each

season
TIEHAR s )R Cucumber/(kg-hm™) i Tomato/(kg-hm?)
Soil nitrate Treatments 2008 4F: 2009 4 2010 4F 2008 4F: 2009 45 2010 4F
NN 8.28 de 66.62 d 6.59d 16.36 de 12.51d 49.53 cd
ENEEETAN MN 15.94d 68.15d 13.56 d 21.96d 731 de 66.59 d
[2E=N '='
GRL: RN 39.85¢ 149.50 ¢ 84.54 ¢ 114.94 be 136.89 ¢ 246.73 ¢
Content after
harvest HN 96.89 b 399.33a 177.08 b 178.12b 616.36 b 554.52b
CN 27736 a 359.30 ab 51022a 308.57a 821.19a 1046.57 a
NN -19.39d 50.26 b -5.92d 8.08 ¢ -54.10 ¢ 42944
MN -11.73d 46.19b 6.25d 6.02 ¢ -60.84 ¢ 53.03d
MBI RE
Accumulation rate RN 12.18 ¢ 34.57 be -52.35¢ 75.09 a -12.62 cd 162.19 ¢
each season HN 69.22 b 22122a 43927 a 81.23a 217.02b 377.44 b
CN 249.69 a 50.73 b -310.97b 3121b 461.89 a 536.35a
e UT AR R = A A R A T R A

Note: Soil nitrate accumulation rate each season is soil nitrate after harvest minus that before transplanting.

.. wEFEERFHES

IR NOy R ISR A E s T2 —, L
e P FOE M E  KE SR AR AR, HONRAE
SRR, BN A RO . AR R R E
PEN R -4 S RAR RN (B 2) , B R

B, 0~20 m HIER SHREG TR G NN F MN L5
SR A 422.1, 612.6 uS/em, RN, HN. CN
ROy R 769.31 777.7+ 827.6 uS/em. SR )E T IERSA
FIERNEBRE—2 (B 1 M 2) , IR SRW
JFEENSBAHFERALTE 2 DER IR — Mg
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Fig.2 Effect of nitrogen supply on dynamics of soil electrical conductivity

R NE PG I PR R TR GRe) ,
3AEAEIG, NN MN LB 338 i 5o ARG B
276 uS/em L FFF] 433.8. 681.5 uS/em, 4 HIHIIN 57.2 %-
146.9 % (P<<0.05) ; 1fj RN. HN. CN &b#435 7%
824.5. 927.5. 1 120.0 uS/cm, 435I 198.7 %~ 236.1%-
305.8 % (P<<0.05) . F& 2010 fE i NZ=4h, H4JLZE MN
AR PR - 5 25 i NN ARFERY 1.83.1.20.1.69- 1.82.
1.57 £, BET2Z AR (P<0.05) . 2009 43 NZ,

2008 fEFE AL 2009 FHAZE. 2010 FHAZE, RN AP
T SR B EICT CN A FE (P<<0.05) , CN ALFE4) 5
J& RN A#1) 1.29. 1.15. 1.40. 1.36 f%. CN. HN. RN
AP LAY 2008 AEFE AT, I SR B R A
K FE 600 uS/em!™, HLL CN AbEEH G505, 1M
MN AbE 2009 48 N 1% 16 FE, i IR AL 32
BT 3R AR R A LI e ), g L e U
KT KA RS .

xo6 REMEMEFTHENEMLME 0~20 cm TIEE SR

Table 6 Effects of nitrogen supply on soil electrical conductivity in 0 to 20 cm after each season of cucumber and tomato harvest

b 7K Cucumber /(uS-cm™) Z i Tomato /(uS-cm™)
Treatments 2008 2009 2010 2008 2009 2010
NN 274.5¢ 559.3d 332.0 be 255.9d 3373 ¢ 4338e¢
MN 502.0a 670.3 ¢ 389.5b 4335¢ 612.5b 681.5 cd
RN 505.7 a 832.7b 681.2a 771.8b 759.1b 824.5¢
HN 491.0a 717.0 be 4292b 754.5b 1043.1a 927.5 ab
CN 391.3 ab 1074.7 a 697.5a 884.8 a 1060.0 a 1120.0 a
2.2.3 LHAMARLG LB LS RHLA s W o

T IS RS TR BB M R R 2 — o B RN 4k
HE>20~40 cm Fb, TIEMHSE S H S22 W 2 AT
K (P<0.05, & 7>, UHIREE LIEEEENE M, -
HEr R 2R N, HE ARG DL ON 4b3E >20~40
cm i, MERBCN 0.85 (P<<0.05) , B i A i,
H S B IR 2, R R A R A KU

Fx7 TEWESTEBRSEMEXXR

Table 7 Correlation between soil nitrate and electrical

conductivity
ALFE Treatments 0~20 cm >20~40 cm
RN 0.82* 0.22
HN 0.82%* 0.67*
CN 0.60* 0.85%

e *FORAE 5%/KT AR
Note:* indicate significant correlation at 5% level.

skE IR, HOGR ST M. KA
TR 18 t/hm® SFERT, 35 I il IEIE B = 100~
150, 400~450 kg/hm’. B SCHE SRR IG5 i, Jih
FeomAE K 13 NOs- NGEE _FBRAE A 150 mg/kg, JLH)
X6 I ()t e PR Ky 437 kg/hm? o ARG A Z 1 K
AT RN A B A HE 1) S0 5 (A R 35 (I B
DAREE ) G 205904 80~97. 170~198 mg/L ', Lt
2R IR A R R B RS
KW AR AL EE 22508 300, 225
kg/hm?, WJREZMEY) AR, IR S BRI R LA AL
JEFH 2 R R 2R L SRR D A IR R R . A
AL MN A3 RN ACFRARLG, 2 T3 11
HL 3R ERRAC, E LIEMEE TN 41.08
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keg/hm?, (HIIN Fhhir= s B AT R %R
B 6 Z=H A NIE LR A 1259 kg/hm?, AHUEER 1L
Ol 230 kg/hm?®, AW LEEY 1489 kg/hm?, L6
ool SN M I R RO 1 448.8 kg/hm® 5 Y 40.2
kg/hm?'®; RN Ab B i 4b 2% IR BR 7306 2 VR R =)
W, YRR )Z LG IR S ORI R
Bk, HER, Faife S At R 900, 675 kg/hm® Al EL,
AL AR R L1 66.7%, (HP= ARG, WA, i%
et 3L E < o NN (W 4 R DK SN

RIS AL RN AL BE 3 AN EEAE J 3 A AR 2 58
BEIIME N 176.9 kg/hm®, 5 Ren S5O HARAIE T i
FIIRES K UF AR Z TG FHE 150 kg/hm?® 20T,
FMiZE RN A BE P35 554N 50 1 T %) 1 3 45 038
64.1 kg/hm*, 3 MR, AT 3RS &N
246.73 kg/hm?, 75 T PE IR HY 028 1 - HE R B A Ur 4R FE,
TEHLE 90 kg/hm®™,  FT BE2 38 A A S RET S Yeh R K
R R, AR T A AL R
P4 S, AR o Bl o A R ) 1
MTBRAR, Ui A U P ST A SRR 2120, ik
RAK, X5 EmeE PRI H G L 50 R A H# AT
T TR R A K R 5 SR — 5

R R HE K IZENS, AWHZEAE, EY AR X
TR RFE A IR AT, R AR PORE B o e AN
X%k, RUFRX MRS, MEDAEKAE T —4
R 3 EREE R, (O, fReEhBACR, hBHAKGE” R
H, BAERNIIAEE, hRAEDER, M
KRS FEG R E . ARLL R, H
U TR VR R RARE 3RS ER 2R L S F Tt
o PRI 38 7 S AR N B R i 2 4 i, P A
WIS S TR E e E S, BEE A, LRk
A, oA KN R HEER R AER BB R4 R,
IR Eh 2 i = T b b T R p B e 2 4L 4y,
YIS BT LA NOs  F o BEZRIE 2P 5T 4R HE NOs 5 Y]
BT R DBUR 67%~T6%. #A ZEENI5E ) NOy
5 BB T SRR AN 50% L E, TS A AR A
JEARANPAE AE PR AT G . AR HR e, Bl AR
FAEMRMER, HBaoAHERNEREINS . X5i%A5%
EFRAERMIER, BRI, HRoRRmERLE
gﬁo

TIESE SR S E RSP TSR TRk
O3 AT A AR R IBK TR A, T R M AR R A KR
e BN i R BB UK E, {H 3
IR TR RZ AR A 2R, T ZRA
TR B SEAE R A . T R A 2 LA A g8 2k 4 1
BRI, B -3 AR R ik o R AR R K
o

4 % it

G AT, PGS s R-FF e R R
BEAE ARV RGN, HEMSEEN, LHERSE
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Optimal nitrogen application rate to ensure cucumber and tomato yield
with drip irrigation in greenhouse and to reduce soil salinity and nitrate
residue

Wang Liying"?, Wu Xueping®, Zhang Yancai?, Li Ruonan?, Chen Lili#, Chen Qing**
(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;
2.Institute of Agricultural Resource and Environment, Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang 050051, China;
3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: In traditional irrigation and fertilization practices, excessive water and fertilizers often cause soil salinity
accumulation in greenhouse vegetable production. Drip irrigation is one of methods to accurately supply water and
nutrient in root zone to meet crop needs. To determine effects of N application rate on soil NO;-N, soil electrical
conductivity (EC), yield and root dry matter in greenhouse cucumber and tomato rotation, six-season experiments were
conducted with drip irrigation under plastic film in greenhouse from 2008 to 2010. The experiment site was Mazhuang
Experiment Station (37°18’ N, 115°28’ E) in Xinji city, Hebei province, China. Five treatments of no N fertilizer (NN),
manure N (MN), optimal N (RN), high N (HN) and traditional N (CN) with 3 replicates each were designed. Chicken
manure application rate (30 t/hm”) was applied only before cucumber season in 2008. The chemical N application rate
was 0, 300, 600, 900 kg/hm2 in winter-spring cucumber season and 0, 225, 450, 675 kg/hm2 in fall-winter tomato season
for NN, RN, HN, and CN, respectively. The yield, root dry matter, soil NO5-N, and EC were measured. The results
showed that soil NO; -N and EC were significantly increased with the increase of N rate. The CN treatment accelerated
and increased the soil NO; -N accumulation and soil salinity. During the 3 cucumber and tomato rotations, the average
soil NO5-N content of RN, HN, and CN treatments was 176.9, 346.6, and 500.8 kg/hm?, respectively. The content of CN
treatment was 2.83 times as high as RN (P<0.05). In cucumber season, soil NO3;-N accumulation of RN, HN and CN
treatments were -1.87, -49.61, and -3.52 kg/hmz, respectively, but 74.89, 225.23, 343.15 kg/hm2 in tomato season,
respectively. The CN treatment was 4.58 times as high as RN (P<0.05). After 3 rotations, soil NO5-N residual of RN,
HN, and CN treatment was 219.1, 526.9, 1028.9 kg/hm” higher than before experiment, and increased by 73.0, 175.6,
339.6 kg-hm'2 in each rotation. The CN treatment was 4.65 times as high as RN (P<0.05). After 3 rotations, soil EC of
NN, MN, RN, HN, and CN treatment were 433.8, 681.5, 824.5, 927.5, 1120 uS/cm, respectively. Soil EC of RN, HN,
and CN treatment was significantly higher than MN and NN treatment (P<0.05). Soil EC of CN treatment was 1.15, 1.29,
1.40, 1.36 (P<0.05) times as that of RN after season of tomato in 2008, cucumber in 2009, tomato in 2009 and 2010,
respectively. Soil EC was decreased significantly in RN treatment compared to CN treatment, indicating optimal N
management decreased the risks of soil secondary salinizaton. During each rotation, there were 2 key periods for soil
NO;™-N and soil EC rapid accumulation: 1) in the summer from early July to early August, and 2) early September to
middle November in fruiting period of Fall-winter tomato. In sum, the optimal N rate reduced N application rate by
66.7%, decreased soil nitrate residue and soil electrical conductivity significantly, but kept the tomato and cucumber
yields as high as the other high and traditional N application rate treatments. These results provide valuble information
for fertigation regime in cucumber and tomato rotation of greenhouse.

Key words: greenhouses; nitrogen fertilizers; soils; nitrate nitrogen; electrical conductivity; root dry matter
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