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(120°28.732'E  31°26.798'N)
16.6 C 75% 6.70 g/kg
38.1 C -6.1 C =10 C 2.03 g/kg 2.31 g/kg
4 9337 C 231 d (Eisenia foetida)
1312 mm 1745 1.3
4.94x10° J/cm® 0 ~20 cm 2010
1 24 mx12m 0.6 m
1R EIRE AR U ER 0.2m
Table 1 Basic physicochemical characteristics of tested soil 0.5 m 6
pH 3 ( 2 2010
(ghkg) (ghkg) (megke) (g/kg) (g/ke) (g/ke) 3 e _ »s
5.76 20.9 2.32 157.21 228 692 80
1.2 2012
(Cucumis
sativus L.) (Spinacia
oleracea L.) 60 g/m*(
100 =5 ) (2]
76% 263.76 g/kg
22.15 g/kg 12.10 g/kg 2.10 g/kg
80%
232.53 g/kg 21.05 g/kg 11.30 g/kg
3.25 g/kg 60 g/m*
18% 4 6 10
11.90 g/kg 9.56 g/kg 9.50 g/kg 12
Fz2 Wt
Table 2 Experimental design
0 18 t/hm’
OE + 18 t/hm? 60 g/m®
C 30 t/hm’
CE + 30 t/hm’ 60 g/m®
CcM + a:n 30 t/hm?
CME + (1: D+ 30 t/hm? 60 g/m’
1.4
1.4.1 8 mm
( ) 0.3 m x 4 C
03mx03m
142 13l
>2 2~025 025~0.053 <0.053 mm4
(MWD)
1.4.3 (4] pH CO, (1:25
(20 cm) ) (NH;-N)
(NOs-N) 2 mol/L KCI (Skalar,
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Breda, Holland) (MBC) +
(MBN) [15-16] (NO;-N) (MWD)
(gCOy) MBC (MBC) (MBN)
(7] Agilent  (¢CO,) ( 4
GC 7890A co, M MWD
1.5 2 ~0.25 mm 0.25~0.053 mm
SPSS 0.053 mm +
Kolomogorov-Smirnov Levene MWD
2 ~ 0.25 mm
<0.053 mm (1
Duncan ( 0.05)
Origin 8.5 NO;-N qCO, ( 4
2 F3 02 FHEMN-ERBERRAPESHEREY R
Table 3 Changes in earthworm population and biomass after
cucumber and spinach harvests in 2012
21 2012 2012
() (8 () (®)
3 (0] Oc 0d 0d 0d
CME > CE > OE 69+1la 79.5+102¢ Tl£1lc 80.2+79¢
OE( 3) + C Oc 0d 0d 0d
33% ~ 58% CE 80+13ab 1000+121b 90+6b 112.0+12.6b
(3 cM 0c 0d 0d 0d
2.2 CME 106+10a 133.0+10.5a 131+22a 158.0+11.6a
(P
<0.05)
F 4 FEBHNRANLS £ B NFEREN IR MR
Table 4 Effects of earthworms and different manures on soil properties in seasons of cucumber and spinach
NO3-N(mg/kg) NHi-N(mg/kg) pH MWD(mm)  MBC(mg/kg) MBN(mg/kg)  gCOx(ug/kg)
(6] 60.5+7.8b 20.8+521la 545+0.05a 087+0.09a 200+262a 268+43a 1.56+0.11b
OE 82.4+9.7a 189+£398a 5.50£0.09a 1.00£0.13a 213+£20.7a 31.3+6.7a 1.90 £0.07 a
C 732+85b 247+4.17a 562+0.14a 093+0.10b 254+19.8b 32.7+49b 1.63£0.09b
CE 943+90a 274+£629a 557+0.11a 1.21+£0.08a 315+21.2a 456+42a 2.00+0.12a
CM 80.6+7.3D 26.7+3.18a 543+0.09a 1.12£0.05b 284+£26.7b 357+5.1b 1.82+£0.10b
CEM 1059+ 11.2a 302+525a 547+0.13a 1.31+£007a 339+241a 503+64a 2.33+0.15a
(6] 55.6+83b 227+1.77a 540%0.11a 0.90 £0.11 a 221+ 189a 237+52a 1.37+£0.09b
OE 724+62a 23.6+6.72a 542+0.08a 1.02+0.12a 217+157a 289+40a 1.85+0.13a
C 60.7£7.5b 27.8+321a 550£0.15a 0.97 £0.09 b 241+27.1b 27.6+3.7b 1.57+0.12b
CE 809+65a 312+577a 546+0.13a 1.27 £0.05 a 297+235a 369+39a 2.02+0.15a
CM 71.3+89b 30.6+3.82a 540+0.07a 1.10£0.09b 278 +289b 30.1+6.4b 1.66 £0.10b
CME 96.2+10.1a 339+4.19a 538%0.11a 1.33£0.06 a 352+326a 435+59a 2.18+0.20a
(P<0.05)
2.3 28.8% ~32.3%( 2)
3
( 2 29.0% ~37.4%( 2)
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Fig. 1
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)
3.2
3
31
[19] [28]
3 Van
+ Groenigen ~ **] 58 462
25% 23% 20%
21% Wu B9
201 Gehon 2] 18%
~47% 5 (24]
J’_
2 ~0.25 mm
+ 2~
Lavelle % P corethrurus 0.25 mm
6 25.4%
31.2% 3 +
NO;s;-N
N 10 ~ 74 kg/(hm?a)**] [30] +
NO;-NP
3a Schon [V
J’_
MBC MBN  ¢CO, 4
[25] Wu [26] n
MBC
MBN  ¢CO, 3 NO;-N
3
+ 28.8% ~ 32.3%
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[27]
[31]
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Effects of Inoculating Earthworm to Vegetable Field on Soil Fertility
and Plant Growth Following Different Organic Amendments

WU Di', LIU Mangiang®, JIAO Jiaguo®, XUE Lihong', LI Huixin?, HU Feng’, YANG Linzhang'"
(1 Institute of Agricultural Resource and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: High inputs of chemical fertilizers could result in a series of problems such as soil degradation and crop
low-production of protected vegetable cultivation. Ecological agricultural production style has been considered as one of the most
feasible ways to the sustainability of agriculture. Based on the crop and soil samples collected in the third year of a field
experiment, this paper aims to explore the effects of inoculating with earthworms (Eisenia foetida) following organic amendment
on improving crop yield and soil quality. The results showed that E. foetida significantly increased the yields of cucumber and
spinach among all the organic amendments, and the maximum crop yield appeared in the treatment of cattle manure combining
edible mushroom dregs inoculated with E. foetida. Both the treatment of cattle manure and the treatment of cattle manure
combining with edible mushroom dregs inoculated with E. foetida significantly increased soil NO;-N, MWD, MBC, MBN and
qCO,. However, the treatment of commercial organic fertilizer inoculated with E. foetida only significantly increased soil NO;-N
and gCO,. Therefore, this study not only promoted the understanding of ecosystem service function of earthworm, but also
provided a theoretical basis for facility agriculture.

Key words: Eisenia foetida; Organic amendment; Cucumber-spinach rotation; Soil properties
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