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Nitrogen Mineralization and Nitrification in Organic Vegetable Soils Under Greenhouse and Open-air Culti-
vation Systems

GUO Yan—qin, GAO Zhi-liang, ZHANG Ling, QIN Yan—mei, LIU Shu-wei, ZOU Jian—wen

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; Organic agriculture has been developing rapidly in China in recent years. Organic vegetables are generally grown under green—
house and open-—air cultivation systems. These two cultivation systems may differ in soil nitrogen transformation processes such as mineraliza—
tion and nitrification. However, the scientific literature regarding the nitrogen mineralization and nitrification in organic vegetable soils under
greenhouse versus open—air cultivation systems is rare. A laboratory soil incubation experiment was conducted to compare nitrogen mineral—
ization and nitrification in organic vegetable soils under greenhouse and open—air cultivation systems. The amount of mineralized nitrogen and
the ratio of mineralized nitrogen to total nitrogen in greenhouse organic vegetable soils were significantly greater than those in open—air culti—
vation soils over the 28—day incubation period, except for the first day. Also, the amount of nitrified nitrogen and the ratio of nitrified nitrogen
to mineralized nitrogen were greater in greenhouse organic vegetable soils than in open—air cultivation soils during the first two weeks of the
incubation. Overall, the mineralization and nitrification were more intensive in greenhouse cultivated organic soils than in open—air cultivated
soils. Greater nitrogen mineralization in greenhouse cultivated organic soils might be related to total nitrogen, C/N and microbial activity,
while increased nitrification was probably attributed to microbial activity. With or without fertilization, the N,O fluxes from greenhouse organic
soils were higher than those from open—air organic soils, which might be related to C/N of the soils.
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F1 il T REARELER
Table 1 Physical and chemical properties of the studied soils

fik 1 EHik/g kg 2R/g-kg” C/N pH s B F /mgN kg™ TS A /mgN kg™
GO 13.48 1.20 11.26 5.59 i+ 6.36 20.08
00 13.96 1.10 12.74 6.35 i | 5.87 11.82

F:GO HiRMA YIS L, 00 ABRA NS LE, THE.

Note: GO represents greenhouse organic vegetable soil; OO represents open—air organic vegetable soil. The same below.
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B2 2,100 AN; iR AR H N RS RS
VERAENESSE,ICH No AT :

AN=[NO;5], -[NO5],,

N=([NOs],/ [NH;+NO;5],)x100%
XA : AN [NHI].[NO; A7 2 mgN -kg™; N, BN 4% ;
t REESRER ¢ d, 1 RS 0 d,
1.4.3 N,0 fHER

N0 HEBCER R AT

F=pxdc/dixVx273/(273+T)IW
A F R NO SRR HERE R, wg N,O-N-kg™-h™;p
HFFERAT NO-N B, 7 1.25 kg-m>;de/dt Ky
BN B ] N RE SRR SRR 9 & oL L7 -h 7V
RREFER SRR A B AT, m*s W G SRR
AT 8 kg T HIEFRIRE, Co

N0 2FHHER AKX T

S=3 (FutF)12x (10—t )x24
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2.
L5 SEitortn

1B1d Microsoft Excel 2003 /440 FREHE A1 ] 5
RH IMP 7.0 B Bl AT 483 o4

2 GHRESH

2.1 HIEERE R EY ES

FZ 1 AT, Bt AR R A HLSE - 3 MLk sy
HH 13.48 g-kg? F113.96 g-kg', JETRIFE
BABENZESF(P0.05); KA HELASE
HEE R AN SRS 5, &R S B4R 1.20 g-kg™ il
110 g-kg", FESMRIIFERFBEMEZR (P<
0.05), BHtiFIERAVLHIEA C/N 23518 11.26 F
12.74, 5 1) C/N K TG & . £3d 2 a BOIHERRES
Wit AL+ pH HEBERA YL HIERELT 0.76 1~
fii. BHEFEER T EHEANA S RS54 20.08 mg N-
kg™ F1 11.82 mg N-kg !, HiE BIGEH W 1.7 15, 25F 54
F|HR 2K (P<0.01),

TIERAEY A RE ISR R 2 7]
T, , it 158 KA ML S e Ak W BoRR 43 A
129.72 pg-g™ A1 125.67 pg-g, MEBE B EES;
T H T M A Y R E RS R 34.11 ng-g™ F
26.29 pg-g”, RhEA L IEHAE Y B RR BE R T
KAWL HE(P<0.01), T HEREFIE T IR T LA UL
43, I IR A AL 3 A I A A | R B IR
F TG R B B T RERA VL (P<0.05), fiE LG
F4rHE s 1.82.1.77.1.29 %,
22 TETHIER

TIEAR FE RIS AGEE, U E
B e, R A Y A A RS A R TEHL
REATTHAEYREFH . FHit, HERAROTE
RS VEY IR W EE SR,

i 1 PR, SRR A P T R R R

R2 TEEEMFHNE

Table 2 Microbial characteristics of the soils

A+ 3% WA YRR w8 YRR R/ ug g WG /mg - g [kt /mg - g™ S E S F /L g
GO 129.72+5.23 34.11£0.56** 125.35+£0.78%* 0.78+0.01* 4.01£0.11*
00 125.67+5.31 26.29+2.39%* 68.93+1.48* 0.44+0.06* 3.12+0.08*

I FIREFIKBEKF, P<0.05; % TRz A BEKFE,P<0.01, T,

Note: * indicates significant difference at P<0.05; ** indicates very significant difference at P<0.01. The same below.
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Figure 1 The amount of mineralized nitrogen in the soils
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Figure 2 The ratio of mineralized nitrogen to total

nitrogen in the soils
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Figure 3 The amount of nitrified nitrogen in the soils
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Figure 4 The ratio of nitrified nitrogen to mineralized

nitrogen in the soils
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Figure 5 Temporal variation of N;O fluxes from the soils
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