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[10]
1
1.1 604 mm
2002 52 m
3 (36°52'N 7m 0.04 hm?
115°01E) 1
F 1 XA T IEEMF 5 K0R (2002 )
Tablel Informal of soil nutrients before experiment
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
(CON) 18.93 1.36 2.22 212.83 128.38 163.05
(LOW) 15.25 1.19 1.24 364.28 95.35 81.68
(ORG) 16.63 1.17 1.38 257.30 101.28 139.13
1.2 400 kg/hm*
15a
3—7 ) 9—1 )
3 ( 2) (ORG)
(EM )
25 t/hm’
(CON) 9
t/hm’ 2 t/hm?
(LOW) (EM
) 15 t/hm?
*2 ARMEEXTHEIEN. KGERRERER
Table 2 Information of nutrient input, pesticide application and irrigation under different treatments
N PO, KO N POs KO NP0, Ko (timesa) (kg/(hm®-a))  (times/a) (mm/a)
(kg/hm?)
CON 587.5 150 570 236.0 117.0 4232 8235 267.0 9932 20 29 8 390
LOW 2938 75 285 5161 2454 7984 809.9 3204 10834 10 9 8 390
ORG - 10322 490.8 15967 1032.2 490.8 1596.7 0 0 8 390
1.3 1.4
3
S 5
0~20cm
1 kg (
2 mm )
4°C H,S0,4-HCI10,
1 mol/L NaOH - 0.5 mol/L
NaHCO; -
2 mm NH,Ac - pH pH
25: 1) (EC) ( 5:
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1) (CEC)

0.1 mol/L KMnO, 58.02%
1.5 225.96%
Microsoft Excel
SPSS
least significance difference 18 .
(LSD) 1.6} 1
N 2 1.4 b
M) @) S
(MWD) (GMD) s
w LUr
3 D & 08}
n o6}
MWD:Zx,.w,. (1) 041
= ) 02}
GWD =exp > w; Inx, @) %97CrRG  Low  CoN
i=1 T At
M X X
1g{M}=(3—D)lg[ "' j 3 (
My Xmax P<0.05 n=3 )
wp (gke) X 1 FEMEREATLIRSE
(mm) My (£) X Fig. 1 Soil bulk densities under different treatments
(mm) 0300
025+ [ _f_
2 b
e 0.20
\D_I/)
2.1 mE 0.15
%
€I 0.10
[11]
0.05
1 2
0.00
8.87% 26.14% ORG LOW CON
s
2 FE#MEEXTLRSKE
Fig. 2 Soil water contents under different treatments
MWD GMD
MWD
2 GMD 1 4
() 3 MWD  GMD ORG>LOW>
CON MWD GMD
R3 ARMERENT LIBKBERRIKS E(g/ke)
Table 3 Contents of water stable aggregates under different treatments
>2 mm 2~0.25mm <0.25 mm >0.25 mm
CON 263+52a 151.6+124a 822.0+12.8a 178.0+ 12.8 ¢
LOW 68.8+21.2a 2789+9.5a 652.3+30.7b 347.7+30.7b
ORG 2456+ 119.6 a 3345+ 1064 a 419.8+13.8 ¢ 5802+ 13.8a
P<0.05 n=3
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MWD 66.39% 54.25% 22.32%
59.02% 125.58% GMD 56.82% 109.09%
D 47.20% 107.39%
(131 4 D
7.53% 11.34%
22.97%
R4 FAREMEBRNTLIEKEEABRFEHEEER.
JUAEHEREFS R
Table 4 Values of MWD, GMD and D of water-stable aggregates 111.98% 135.14%
under different treatments
MWD(mm) GMD(mm) D
58.85% 70.86%
CON 0.43+£0.01b 0.33+£0.01b 291+0.0la
LOW 0.61£0.05b 0.44+0.03b 2.79+0.02b
ORG 097+0.12a 0.69+0.06a 2.58+0.02¢
2.2
2.2.1 LOW>0ORG>CON
ORG>LOW>CON
x5 AEAMEREATLER. . #@F%53=2
Table 5 Contents of soil nitrogen, phosphorus and potassium under different treatments
(g/kg) (g/ke) (g/ke) (mg/kg) (mg/kg) (mg/kg)
CON 2484+0.52¢ 2.015+0.061c 1.48+0.05b 159.06 £7.39b 383.41 £54.75b 917.12+22.28 ¢
LOW 34.68+0.65b 2.839+0.092 b 1.48 +0.08 b 176.44 £10.29 b 412.38 +44.28b 1231.52+21.80a
ORG 5322+143a 4.179+£0.130a 1.82+0.06a 374.01 £34.24 a 655.08+42.12 a 1056.75+18.34 b
2.2.2 pH
pH
3 pH 7 0.3
74 ¢
a e
73} [16] 4
72+
T 7.1
- b
7.0
15 a
69
3 pH EC
6.8
ORG LOW CON
Tl At
3 AREMEER T LIE pH 5
Fig. 3 Soil pH under different treatments 3 CEC
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Fig. 4 Soil EC under different treatments
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Fig. 6 Soil microbial biomass contents under different treatments
ORG>LOW>CON 6 ORGSLOW>
CON
2.3
C N P S
6
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CON
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*6 AREMERAT LIREEMS

Table 6 Soil enzyme activities under different treatments

(NH;-N, mg/(g-24h)) (P,0Os, mg/(100g-2h)) (0.02 mol/L KMnO,, ml/g)

CON 571+£0.27c¢ 11.28+1.85b 1.52+0.06 b

LOW 7.54+035b 18.06 £ 1.61 a 1.54+0.07b

ORG 9.05+0.46a 19.93+£1.19a 222+0.12a

2.4 7
1 42.644% 3
91.052%
[20] 16
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201
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Table 7 Characteristic root and variance contribution rate of 05|
principal component analysis & CON
FLE 0 —
PC1 PC2 PC3 e ORG LOW
05t .
6.823 4.719 3.026 AR
-1.0r
(%) 42.644 29.493 18.915
~15F
(%) 42.644 72.137 91.052 5
PCl PC2 PC3 1 2 3 20"
8 TREMEHEATHIERNFEEEES
Fig. 8 Comprehensive score of soil fertility under
different treatments
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Effect of Organic Planting on Soil Fertility Quality in Greenhouse

LI Jie, ZHU Ling, TONG Lihong, JIANG Yongshan, LU Yizhong"
(College of Resources and Environment, China Agricultural University, Beijing 100193, China)

Abstract: Based on the long-term location experiment of organic planting in Quzhou Experimental Station of China
Agricultural University, 3 soil physical indexes, 9 soil chemical indexes and 4 soil biological indexes were selected to evaluate
soil fertility quality in organic planting(ORG), low-input planting(LOW) and conventional planting (CON) by principal
component analysis. The results showed that: 1)ORG reduced soil bulk density and increased water content compared with LOW
and CON. Under ORG, soil water stable macroaggregates increased to 58.02%. To sum up, ORG can improve physical
environment of greenhouse soil. 2)ORG increased the content of soil organic matter and nitrogen, phosphorus and potassium. Soil
pH and EC values differed little under different planting patterns. However, ORG increasedsoil cation exchange content,
beneficial to improve water and fertility holding ability. 3)Compared with LOW and CON, soil microbial biomass carbon content
in ORG increased by 32.84% and 109.30%, respectively. At the same time, the activities of urease, phosphatase and catalase
under ORG were higher than thoseunder LOW and CON, beneficial to the improvement of soil microbial diversity. 4)Through
principal component analysis of 16 soil fertility quality indexes, the cumulative contribution rate of 3 principal components was
91.052%. The main component score was more sensitive to the change of soil quality. In this experiment, the main component
score of ORG, LOW and CON were 1.514, 0.099 and -1.613, respectively, which indicated organic planting significantly
improved the fertility quality of greenhouse soil

Key words: Organic planting; Soil fertility quality; Principal component analysis(PCA); Comprehensive evaluation

http://soils.issas.ac.cn



