+ 1% (Soils), 2011, 43 (6): 903~909
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AR 2 X AR X F g T RS R BN m”

B0 .2, WEIE, R K2, BRHZ
(LRI K ARG R, P 2100875 2 PR e n¢ LI LTINS YR BBR TR Py, HIAC 210008)

O RHEE/NXRE, BT ORI OCHIEESAN A N X+ 3 NOg-N R B 3 33 pH RS> &2
AR . SRR W] 13 NOs-N I RBUSHE N R IEL, FHENERR)E, R N F013 NOs-N A 35 mg/kg
LJ13)221.35 mg/kg; THEHLSAS pH 5 NOs-N SR HEASE, HAH SR L NOs-N SRR N # Y], MKXREUEE] 0.832,
NOs-N (1) ZBU S BSRE = 5 f B R, 558 7380 N =400 312, 384 kg/hm? [IALFEA B, A% B ST 150t N AREE R 11
PR BB R T 11.8% F133.9%, Ve & NPT 17% Fl 36.6%, IMAHIREE S &1 T 22.3% Fl 32%, A& >0

N AL HE R PSR SEIR £ B I B = 5 g, e AR e

KRR OKWIHLDS s it EUE; RASAE R
hESES: S158.3

it S e Ay AN NN P S S B PN
BRRRR BT AR WK, MBS A 7 Ok B 4
AP I F R R 2 — . 2008 4F 4 [ it i Ak
Biifi A 334.7 J7 hm?, L 2000 ER K 78%, Hirpok
W1 141.3 J3 hm?, /I 122.7 J7 hm?, F5fig H 6% 56.9
J7 hm?, SRR AR 1.68 14 t, (F AN RS R
25%, EL 2000 4E ETFT 8 AN E 4 M. AATEHE I,
R B AEAE U N IR, Kt N IR A T4 K
R RS . ELFRE RN, RREH
KEACAE, SR G e N B D, J50 1
Bl SIS AR i . AL N 22 A AR
BREEAE LR, AOUE LR 1 EEORYE, it Hak
S PGS RAE R F P, IR RN, i
JR IR A R B, A R A SR e O,
Bl e s KU, v E i H OGS M F gk
JiE o wT A AR T H L A 4 A T ARG N KPR
ENiS I GIEE S0 AY XTI E AN (£ bs i a1
X T, BOME 3 2 e KRS ORIk, PR AR R
A, T HEREACREAE AR {2 AN ) TR R R S 1
J7 ot = LIRS St XK AR, Rk
NG NOg-N PR LK L S pH MR K&
SO BRI, DI R > . STk,
FATUAACHI b DX Bl M A6 5, WFFE T ARl N =

X% X T BB AR 68 AT SR A R L
NOs-N JBUEIENT, #RiY T 14 NOs-N REEY
THERT R pH KRR IG5
Wi, DUSDRE 3R NOIERIHT R« e b i At . ok
BN FOHL R K IR G AR AR 2 s

1 #MR57FE

1.1 R R ksl

ARG T 2009 4 8 F % 2010 4F 3 ALEM T K
TH1HL DX (VL 5548 TG T SRR O AE A R4 . Bk
1AM SR, 12 KRR T 20 AR LLE K FE
FH SRy ISR . RMIE AR 7m x 90 m, 4l
Wk 2 A7, AT IR T PR N (2009 4F 6 H
%8 H) T IRE .

IR HBEE 3% (0~ 20 cm) A Et+, 1
FEARFILPEIR A pH 6.09, HLF% 0.19mS/em, A ML
27.9g/kg, 4= N1.06g/kg, NOz-N 35.0mg/kg, NH,;*-N
1.07 mg/kg, %% P 199.8 mg/kg Al %L K 148.4 mg/kg.

LB BRI Y R E M 555, R b A
B2 W) A2, i B RO J KRR, T+ 2009 4F 8 /] 20
H#EFE S, 9 A 12 HBoet, 11 A 11 HGkE
N Y e L ES N RE S TR o A I WA
W, T 2009 4F 10 H 3 H4EME W, 11 A 24 H#

ORAETH: EFEREEREI “RATG Ry S5 E 7 Wi 805 E (2008Z2X07101-005) % 8.

* JMINEE (wmshi@issas.ac.cn)

fEF RIS FhifnsE (1985—), 2o, VLAAMAN, BLATFA, TR NHHRIEFE I E MBI 5T. E-mail: kkping111@163.com
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e, 2010 4 3 A 30 Hkgkseke,
1.2 KIE4IE R M iE &R

RV 6 MEFE: ONO: XA, Al @
N1: AHEfbAE N; @N2: Bt it N =550k
208. 256 kg/hm?; N3: S, f3gi N 29004
312. 384 kg/hm?; ®N4: BHE. FF3gi N HE0510
390. 480 kg/hm?; ®N5: ] 15l N ALEE, HEHERK Fr
AR S0 N AT E, BT JESEHE N R
514 520, 640 kg/hm?®, N JEjE T30 K 2, R 1K
FEAE 2 YGEAE, $% 50%- 30% F 20% LBt . %
AbFE P, KRR LR SAH R, P A LI SR
JE—ZtEAN, KIERH 1 RN 1 KIEBIE, 4% 50% A
500 A ELAI I o B AR AT 25 /X A BRI, P,Os 120
kg/hm?, K;0 150 kg/hm?, &I SEAE (A FRK K53
(% N 20 g/kg) 350 kg/hm?. /NX AR A 18.75 m? (2.5
mx7.5m), HE 3R, FEHLIXAHES. HR K52
KR AR RAE GG HE T vk, Tl fER AR R bl
JETR 3 ~ 4 REE/K, SO - B TR 22 o JE AR R
FIO S FEK
1.3 HREERRBENE
1.3.1 FHPFECRE BEERDT SRR X A
FRE = BT Rl o eI E Ve RERE &, 3
WHES . BRI, SRR 3 #k, HOEkHL B34,
FFIE R N .
1.3.2 SLsE ST KSR A 1 E Ve 1 e R
2,6- Gy e ik R AR 1 5E $% GB/T5009.33
A0 A R 655 IR R I 52 73 AHAAE T4
FPE R 105°C R4t 30 min, 4k4E4E 70°C F4E 72 h
FRE. 4 N I HS0.-H,0, &M, A5l &AL
(BUCHI 399) li5E o
1.3.3 btk mmie APUTCRH AN InFA
AR B EM, 4 N IR HS04-H,0,
AN, AgEa (BUCHI399) M. #aL N R
HI I mol/L KCI i i, W3 TR A1 o3 6 6 vtk
ArimsEt, ik P IE R 0.5 moliL ) NaHCO;
F-HB TR, B K I R A 1.0 mol/L (i
NH,OAC ¥ #- S o Jet e ik, pH sz K+t
Sy 2.5:1, FH pH ¥ (pH 2112 e, B 5% (EC)
Mgk 5:1, R DDS-320 A4 ep A iz,
2 BRI
2.1 AEEEKFEFMBEMFRTIERSARINN

=AU

2.1.1 ARG N KX+ NOg-N 2 & 1 5 i

S E ARG 15 KM 30 R TIE IR, HIE 1 T4,
H—UKIBAL)S, 5 AREE 13 NOs-N 5 34 I
TR, HAHE NOg-N S Bt N &g n

M K. 25 UGB AL, NO. N1 4bFE 44 NOs-N

SEBFE T, HNO. N1 AbFE Y 8] 22 A 2

N2. N3. N4, N5 b Ff#) + 1 NOs-N & &34 i

fr T N1 AR, Rt N RS 3% NOs-N 7K

HE, b N4, N5 AL NOs-N B R0 4

¥, WECRIE T4 NOS-N i 2B Al ik

169.47 F1 217.4 mg/kg, 435 Eb &8 AR AT 0 T

160.7% A1 202.3%.

FESEEEAE K NO. NLALFE () + 3864 NOs-N &
W RER. HIES N2, N3. N4, N5 &b 115
NOg-N¥ AW, %I 36.88. 67.26. 71.33 Fl
84.34 mg/kg #4in#| 189.57. 252.15. 258.15 F1 238.84
mg/kg, XA PR FE A LI A TEHL N i
Fifi e, fEA e an 60 KEEB—E, HE T3
(FVEREAIN S, RHIR RS S 4 1 e B, ko, Wk
UeJE L NOg-N Fr&fy NREMES. WAk
Zhal LA, AREAE N AKFN, N Sk
NOs-N & EEIE. KIS, N2, N3. N4, N5 4
PR3 NOs-N SFEAE 109.41 ~ 224.75 mg/kg s
FEI A« NO3-N ¥ K i BRI s B 8 00 6 B8 T I %
(R L YD AN 25 R
2.1.2 AN[AlE N KPR 858 NOg-N i R
W R 1R, fESEAKS, N2~N5 jii N 4
P A), i N &M 208 kg/hm? 5% 520 kg/hm?, i
Mith 0~20cm )23 NOs-N BRUK ] 84.18% 14
INE] 202.32%, J7 A AELE FIAE R0 A . Ui
T4 NOS-N (1) SRRt N = 3 g hn . 551
FR A K ZELILL NS ABEE R 1) 48 NOs-N BRR
R E S, R N IR LR NOs-N KR REL
FFSEKMUE N1 ~ N5 AbHEF (1) 138 NOg-N B4
Sl L SRS FE AT AN R R R 3 o, S8 12.76% ~
76.55% YU, P4k 40.9%. R B RO AR
B m, 4% NOy-N RABIMAHMN G . 3
NOs-N & BAAAGE K N LR 2 L% N
FNE ST BRAR, iy FA R K s e 4t 7 95k .
2.2 WARRENBEMARXIIEESEN pH B9%

Vg
2.2.1 AN[iE N ACEH R SR L
(R H 2 RO T T3 o i BARE L. X 0 ~ 20 cm
TN R, Rk 2 Pon, B ECRIUS g
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Fig.1 Nitrate contents in soils in different treatments

20 —e—Np —B—MNl —a—N2
E) —— N3 —F—MN4 N5
S 200
]

&1 150
z
S 100
b4
50
+
4l
®o0
10 20 30 40 50 60
HEEE (d)
F1 FENKFETLIENO,-NZFEFREX

Table 1 Accumulation rates of soil nitrate contents in different treatments

NO-N & RELR% (%) |

pusc

o B s
NO 0 0
N1 0 32.19
N2 84.18 131.20
N3 85.89 162.44
N4 160.74 196.70
N5 202.32 215.08

H: BURER= GRS HIENO N i -
i HENO3 =N %100

SEAH AT L IENOS N i)/ sl

7t 0.17 ~0.42 mS/em YU P, H A& A 2 [A] 2 I
i N5>N4>N3=N2>N1=N0, 55 & &AL,
AL FECN2 ~ NS I L T R 7 Al K 42.11%.
63.16%. 89.47% A 121.05%, 1L HIFZ St

N2 IEA G, ARG, N2, N3, N4, N5
AEFER L AW W E N, HEL N5 b EEXS I
R 1 R IC AR, 1A% 0.70 mS/em,
Fm T HABALFE (p<<0.05). HLAR 3R G & ab B
ZIE LA N3 AbEE R g v TR e B, A F
77.42%, (HN3KLFL R I PR R EMLT N5
REFR L A, St H e SR A 0.4~0.8
mS/em U 2 N B 2D BOW AN I 25 AR R K 2 B EY)
%A 0.81~1.20mS/em HiZK R Gl = I w4y
1.21~1.60 mS/ecm #hisi 1, s B sk, 1.61
~3.20 mS/em s ER L X — IR R, — 4
PZEVEYRIRE G, A5 A0 P 3 3 {5 7E 0.8 mS/cm
LR, EARNEEMEY IR ALK B, ST H
BRI, ARSI, TSR e gk
F70.70mS/em, AR B R AIIR LA H L, E Lk
IS AN 75 A

x2 TREABMEEMFRAELIRBESTIZM

Table 2 Effects of different treatments on soil EC of lettuce and celery

Ak B EZ EC JTHZEEC
SEFEHT KOs % (%) SEAEHT R K= (%)

NO 0.19 0.17d - 0.17d 0.18d -

N1 0.19 0.21d 10.53 0.21d 03lc 47.62
N2 0.19 0.27¢ 42.11 0.27¢ 0.39¢c 44.44
N3 0.19 0.31¢c 63.16 0.31¢c 0.55b 77.42
N4 0.19 0.36b 89.47 0.36b 0.61b 69.44
N5 0.19 042a 121.05 042a 0.70a 66.67

2.2.2 A[A)iE N ZKSPRF 1358 pH 1520
W 3% pH 5 e FERTAR LG, IR N 4

—HE e 1T

1, BWEEK

&30 WIS . me N AR (N4 ~ N5 [ +3E pH
ML R B fadA, HOF e S5 N &= 2 E, 435
PE(N2 ~N3) 135 pH 57— @ R, 3R FFET 0.03 il 0.12 MHfr. S5 EAKEML,
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RO, S AbFE 2 R pH RILA N5<N4<
N3<<N2, HULDL N5 ALH T 14 pH T B IE AR
H, %) 5.63, LA N RHE (N FHEL, FRET
0.9 MRAL, WEAEYG, SEMmTHE, RESIH

N B (N5 N3 pH {H N T 0.46 NMEAAT
MBS BT SR HEA KR, i & it N AR 1
HE pH H 5 N, EREC, HIEmibaiik
iR

* 3 TRLEMBEMFFKELIE pH 89320

Table 3 Effects of different treatments on soil pH of lettuce and celery

Ak B AR
SERART PR pH FEIIE SERART PR PH i
NO 6.09 6.38a - 6.38a 6.63a -
N1 6.09 6.30 ab - 6.30 ab 6.53 ab -
N2 6.09 6.17 bc - 6.17 bc 6.38 bc -
N3 6.09 6.11 cd - 6.11 cd 6.21 cd -
N4 6.09 6.06 cd 0.03 6.06 cd 6.04d 0.02
N5 6.09 5.97d 0.12 597d 5.63¢ 0.34

2.2.3 14 NOs-N &g 1 EC. pH X R

HE 2 nJLLEH, TR R pH 5 15 NOy-N
T MR RIE B E K, Kb NOg-N & i
Lo SRz 5P EEML, MR
0.832. 1fi -3 pH 55 NOs-N & & &M% (R?=

0.7 7

0.6 7
05 A

0.4
0.3

y =-0.0019x +0.1381
R?=0.807

$

1-4% EC (mS/cm)

0.1 4

100 150 200 250

14 NOs-N 4t (mglkg)

0.6835). 1] W, ik & i IE T 51 & 1 148 NOs-N 1)
SR i A 1 R o A N B AR AL I R
o 1 i R RN 2 18 BOVE P ) AR B R
Has e n LI, S b R AL R T e
o

y =-0.0026x + 6.534
R?*=0.6835

T4 pH M
o
[N}

0 50 100 150 200 250

13 NOs-N & (mg/kg)

2 TIENO;-N 5 EC. pH X FR
Fig. 2 The relationships between soil contents of nitrate and soil EC, pH

2.3 FEERKENRENERTE. RIEFHZRLY
A1)

M 4 TLUEH, SAHEAEX I (NO) AHLE, 1Y
UGN Py K JEALEE (ND) JEARERE Mg &,
YL N & = BRI 7, X AE 5 RS R
e 8. 5 N1 ALFEMILE, N2~ N5 jii N LbFEAR &%
BN T g g, AR AR B BT S A AN
], b5 EH 5.71~13.86t/hm?, JF3ichi)™ 7.66 ~ 52.93
thm?, Jo WIS T, B SRt IERH A 2

i AT IR T . PIEREYIILL NG AbBE
PR AN, AN 10.4% FT9.5%. A R
i NIRRT 3E NOs-N REU™E, ey =5,

MRPE AN JERUAHEE (%) = Gii N XN
- AN N XN D /i N Ex100, VAN b EE
FRHE N RIS, R 4 K0T, PIRhERE 2 N OJER)
ARG & E5R. &E NERHXE 1311% ~
38.14%, ¥4k 22.8%; s N LA A% AE 18.56% ~
33.45% 1A, V444 26.7%. N3 4bFE N EAEY) N
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NEF)F R 38 B 3% T HoAb AL BE . N2, N4 Ab#E 2 [R] %
AL, NS CREIEUE N) A N AERH
Ik, (HFsE (18.56%) [H3Em T 51 (13.11%).

VIR R NI T, B I N S8, N 3%
AR m, (B —ER)5, NEAARSE N &
ZIEAFAE W AT G

% 4 TANKETHEMERO=E

Table 4 Yield of lettuce and celery in different treatments

sl P (thm?) B (Yhm?) WPE (%) N HEFI 2 (%)

PO Frok PO e EYE e EER e
NO 52.92d 69.59 d - - - - -
N1 55.13d 80.67d - - - - -
N2 61.55C 99.88 ¢ 6.42 19.21 11.6 23.81 17.77b 28.43b
N3 68.99 a 13360 a 13.86 52.93 25.1 65.61 38.14a 3345a
N4 65.40 b 111.75b 10.27 31.08 18.6 38.52 22h 26.56 b
N5 60.84 c 88.33 cd 5.71 7.66 104 9.50 13.11¢ 1856 ¢

P R = N R - RN TR TR = O N R

2.4 AEFERKFEXEEFA KRR

& 5 W LIES, 5 N1 AFRALL, M N ALK
PZEAEYI IR S B & G N 7 0.16% ~ 52.4% (%
) 1 266.7%~474.9% (/r3%), H N2. N3. N4.
N5 il I AL B2 A7 AEAR 2 2 22 57, R IAE RS BE T 11
it N EYEE P, TR AR S N RS IR,
i N BRI (NS ARED), AR & R, &
RS 25 A R 3 540 il Rk 1291.94. 958.01
mo/kg. Ik PRl S ] P bR T U AR S T
(M0 IR Bk & s p 3G e L B4 1 (IRZE0

- AN XD IR N X

I IR N

Ve 2 s —ANELEN RS, Gkt Ve T
EAS AT VIR WK 5 nIEH, i N &
HEIR S R 225 I Ve & R B TR N X
HO(ND), HAAAFRARLL N3 4B R Ve &,
15%] 35.93mg/kg (B ED A 37.13mglkg (f738), 5
ANt N O (N AHEE, 230380 T 58.3%. 159.3%.
it N B N3 K E, SEZETM Ve SEET T
Fe. 5 N3 AHLL, N5 &R ZAEDN Ve &5
WIRBET 17% H1 36.6%.

* 5 TRELEMNFEMFREMHBAM Ve NS E

Table 5 Effects of different treatments on V¢ and nitrate contents in stems of lettuce and celery

Qb3 B 3K
i (mglkg) Ve (mglkg) fiif 3 (mglkg) V¢ (mg/kg)
NO 783.46 e 184c 128.16d 11.05e
N1 847.94d 22.7 bc 166.63d 14.3d
N2 849.26 d 31.83ab 611.04 c 21.3c
N3 1056.01 ¢ 35.93a 725.90 bc 37.13a
N4 1121.73 b 30.6 ab 849.75 ab 27.8b
N5 129194 a 29.83 ab 958.01a 2355¢

3 IS

CA AR EUREY], T3 NOs-N & it N
AT ARG, (H T RS ke R
TEIRE. R EARTIAAAE S E IS . B

At Tt s ORISR (ST i B,
NO3-N [ SR BE A it N R 3 hn im 389 00 s +3%% NOz™-N
A B P ET IR B, BRGSO B
i) 2 #1720 N34 0 ~ 20 em 12 3 NO5-N ()i 7
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R A, TS5 13 NOs-N B B3 IEAMZR, M
14 pH 5 13 NOs-N & i R MEGARDC. b D E%
IR = A AN s X 32138 NOg-N - & 20T 5 T
UGS RR W, IR 1 NOy-N 5 5 LUE M b X
R, ORI X S 3 NOy-N 5 Y i 5
Ko AR AT P 77 e H e i S 11 -+ 382870 A1 R 3
17, T3 NOy-N M RSt N =R Y L.
B RO RIRE Y SRR . AN, XL
X 3 4ELL LI H IR =k 8 4ELL LRI 2 +
) NOg-N ERLL#] 200 mg/kg LA_E/K, I HEEE
A AR BRI 8 IR AR o 1T AR50 Hh X M AE
PR, ARG N & T LR E NOs-N B
WAIA 200 mg/kg, RAREE & AR X Uf LAY . IX
T i 55 A i XA R I v T LA X A 5

S 7T, ARG 45 AR, 13 NOg-N 15
s TR AT R . 5 N3 LB, &
RO N CNBD ARFE 1) 5 15 R 3 7= 1 40 3ol 1 %
T11.8% A1 33.9%. N5 AbEE P FER 1 N AR H
FAUN 13.11% B E F1 18.56% (3D i N
JEFIF R m 5, X RE S TSR RIA R R AT K.
SRR, SR (N3) AREEALE, N5 Ak
HEMMHWEEDR Ve TR0 THT 17% A
36.6%. IMARLIHEAL (N5 I\ Z 5 m IR &
S EEAE NCND XTI T 52.4% 35 . 474.9%
T3, BiREREh BRIV E . WA AR,
%M X B I N 4 310 ~ 360 kg/hm? (P51
380 ~ 450 kg/hm? (F£3). ELAEiE N BEX s Al g i
XPAE IR LS R Ve SR, R B R
B2 Ve SRS N B R %A W BnZzEs,
(HLERS IR AR RN, |, RS E (RZEZD MR
HEEE T (220, HMNE N 8BS EEmR
R IR A OCTE Z3 B, BEAE I N S 30, 7R
R Ab R ) v T . X RE S S AR KR
Ao VR IHEREECSRE A SR £ A A B
BTN 4 g, NS RRER R (1 ZE 8RS0 IO IR 4h 38 s
BI=Gim gy, P NI R — e B b, 451
E A

ZE EPTIAR,  0 IH IR — 1 P 2 A Bt B
ECFESR AT 148 NOg-N - 5 = SRBUS NI T 3
B, 143 NOg-N Zrbfiji N &3 hnmisgn, o
i N Bl 5k NOs-N k& 28 13 NOs-N
L3, pH R ¥IAREMHIG, L NOs-N

B SRR E Y, 55— )51, 1% NOs-N (1)
Ry A RS S e et = ) i I N O R N T
i R KT BN, R NS o N3 AR B (1 45 S A e
e SRR N &, AT LA s IR 2,
> T 3E NOg-N HBUE, [FIRRr Bl N i
Ry VREEXT BT AR EIA . Ak, NOg-N 71 14
i B AR, Sl s RV AR I AT ] R, Gt 7K
NOs-N & EilAras. XA Rt — DK e A 55
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Effects of Different N Rates on Soil Nitrate Nitrogen Accumulation
in New Plastic Greenhouse of Taihu Lake Region

LU Kou-ping*?, XIEYin-feng®, MINJu?,  SHI Wei-ming ?
(1 College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China;

2 Research Center of Non-point Source Pollution Control, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The effects of different N rates on nitrate nitrogen accumulation of soil, soil conductivity, pH and the production and quality of
vegetables were studied by the field plot experiment at different fertilizer levels in greenhouse of Taihu Lake region. The results showed that nitrate
nitrogen accumulation of soil was proportional with the N rates, and the nitrate nitrogen content of soil reached to 221.35 mg/kg from 35 mg/kg after
two seasons of vegetable cultivation under the farmer’s habitual N usage. Soil conductivity and pH were significantly correlated with nitrate nitrogen
content, and soil conductivity was more obvious (the correlation coefficient was 0.832). The results also showed that nitrate nitrogen accumulation
caused the declines in production and quality of vegetables, for example, compared with N3 experiment (lettuce season: N 312 kg/hm?; celery season:
N 384 kg/hm?), the productions of lettuce and celery were reduced by 11.8% and 33.9% respectively under farmer’s habitual N usage, meanwhile
vitamin C contents were reduced by 17% and 36.6% while nitrate contents increased 22.3% and 32%, respectively. Nitrate contents of vegetables
increased to the 3" pollution level under farmer’s habitual N usage and it would be harmful to human health.

Key words: Taihu Lake region, Facilities soil, Nitrogenous fertilizer, NOs-N accumulation



