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FEE MBS R AR S RS A B A G o) , 6 IR BREAGFR AT N, O HEREE 25 AR, S T 05 B i 05 (sl B s 3 ]
Metaphire guillelmi ) %t 4% H - SeREPE & N, O HERCHE & 09520 , 43 A7 0 8517E 145 N, O HEslcH B94E A, T 2007—2008 4E44 /A2 A= &
ZR TR AS A -SRIk Wit RS FE (AR ) F R R0 i 151 5 £ 38 N, O HERGE S M AS b IEAT 1 WO, 25 50 0 7R 2 ke 1)
BN T A3 N, 0 BYHERCE , FERSFERME AR LR, R 5 AR B N, O AYHERCE K, R B IR 14.26 kg/hm®, B E R TR
Ffr e 451 20 B 11.59 kg/hm?(P<0.05) o FERGFFIRE A, Feibfz 5] 5 A H b ] £ w5 4~ A 3R] N, O HERC S AER IS R 22 A 3
FEFP R G AL B 4 N ARV R FTINGE BT N & RS S A B AR A A A & i W 3 4R | R MRS 4 P ik g A 2
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Influence of residues and earthworms application on N,O emissions of winter

wheat
LUO Tianxiang"* ", HU Feng’, LI Huixin’

1 Yichun University in jiangxi Province, Jiangxi, Yichun 336000, China
2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Earthworms, the most important macro-fauna in agroecosystem play an important role in nutrient cycling.
Earthworm activity is known to increase emissions of nitrous oxide (N,0) from arable soils. Earthworm gut, casts, and
burrows have exhibited higher denitrification activities than the bulk soil. Furthermore, the earthworm feeding strategy may
drive N,O emissions, as it determines access to fresh organic matter for denitrification. Here, a field experiment was
conducted to investigate the effects of residues and earthworm ( Metaphire guillelmi) activities on soil properties and N,O
emissions. Treatments included: (1) no earthworm addition, no residues application (2) residues incorporated and mixed
with soil only, (3) residues mulch only, (4) residues incorporated + earthworms inoculation, and (5) residues mulch +
earthworms inoculation. These treatments were abbreviated as CK, I, M, IE and ME. The N, O fluxes was measured in situ
using the static chamber technique and analyzed with gas chromatogram in a winter wheat field. The results indicated that
Metaphire guillelmi significantly enhanced soil N,0 emissions. Soil mineral nitrogen ( especially NO;-N content) was

increased, and nitrogen mineralization was strengthened by earthworm activities. In the treatment with straw residues
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mulching, the cumulative emission amounts of N,O significantly increased from 11.59 to 14.26 kg/hm’( P< 0.05) in the
presence of earthworm, with a corresponding increase in the contents of soil NO;-N by 20.1% (P< 0.05) and up to 21.13
mg/kg. However, if residues were incorporated into the soil, the earthworm effect disappeared in the late phase of the
experiment and with a corresponding increase in the contents of soil NO;-N by 11.7% and up to 21.21 mg/kg. Cumulative
emissions of N,O were positively correlated with the NO;-N content measured at the end of the experiment. The high N,0
emissions in the presence of Metaphire guillelmi, when residues mulched, suggest a stimulation of nitrogen mineralization
and mixing residue into the soil, switching residue decomposition from an aerobic and low denitrification pathway to one

with significant denitrification and N,O production.

Key Words: earthworm; residue; N,O emission; soil mineral nitrogen; winter wheat
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BHYBE A SRR A MR 2R & &, T A A2+ e A L 10 2240, & b PR 22 S AN 3, X 3R
FAITERS AT 5 RURE R 2 T 2 51 R 5 [ - e SUB R A0/ | 133k RS ARHER P, It AT
AP S AR S, XSS M R e — S . 5 RIS AT A L IR GRS AT S A A T
AP

£1 TRALETEENR SENT RETL

Table 1 Changes of soil organic carbon, total nitrogen and mineral nitrogen content under different treatments

b3 A HLR 2R HASH AR
Treatments Organic C/(g/kg) Total N/ (g/kg) NH}-N/(mg/kg) NO3-N/(mg/kg)
X} & CK 6.88+0.18¢ 0.69+0.03¢ 3.59+0.16¢ 16.69+1.66b
FEFF 20t Muleh (M) 8.71+0.47b 0.85+0.03b 3.86+0.16bc 17.59+0.86b
o FF 2t + M 15| Mulch +earthworm ( ME) 8.61+0.14b 0.83+0.02b 4.09+0.19ab 21.13+1.24a
FEFFIR i Incorporate (1) 9.24+0.11ab 0.92+0.01a 4.29+0.19a 18.98+0.77ab
ARG+ ¥5] Incorporate +earthworm (TE) 9.39+0.55a 0.91+0.04a 4.21+0.13a 21.21+2.87a

] — F 7 JEAH [F) 71 8] 25 73k 5% A9 2.3 /K ( Duncan K356 )

T R R B AR S FRANAS A, AR RAL R £ HE NOS-N S W T NHG-N &, | i) 77
R ERE T EHPEESRN SR, R, Ml S A S B T 20.1%(P<0.05) ,i5 5] 21.13mg/
kg s TGRS FFAS, w5l i A R B 2= 1 11.7% , I35 8= (H 21.21mg/kg . XTI CK AM BRI A A B i
1%, M 16.69mg/ kg,

2.2 MEIEIRIRS A X N,O HERCAY R

e W5 FNAS A FH AT N, O HEBL A2 ma an & 1 s . 28 /N2 AR R AR HE IOk #5 S 300 Sk g, v IR i)
B, HAHEE 2 AN AR BB IR AR BRI, FE /DA A K AT, A& b B ] N, O HETCH & 19 S 1A
A REJE SO A A K AR T 78 A N U, I LI RS 3R Y R AT 5 B N, O A S HERG TR B T RR
PR, Bis] o ARARAS B B B, AR 2RI AL , A FH 38 N, O HE 55 510 b 27 + 3900 15 1 2, + 3¢
TR RE I K, ARFTF N,O WA S HERC ™ 5 5 WG 1R R B Ty, TR R s B, i | R AR BT TG 3h, N AR K
KB A BT N,0 A9 A4 sl A HE R &

FH LT B CK A B it fin A FF R o e 451 50 8 8 35 2 55 N, O HEfCER: (3% 2) o FERSFF RGN IE LT, B2 b
s ME 4P N,O AYHEfE feo kK, 4 B WI5A 14.26 kg/hm?, B35 1 T AR R 5] M ALFH (P<0.05) , HiX#
N, O HEH 22 ST AR I BB 2 5 AR 2% . TRIR MR AT S 0T, Be b b 45 TE &b 337 % 55 Aiy 9]
AR | (9 1 A B2 ST b 2 ELE S A PR AL B R HE A T e 25 5 N 22 ZEXT I CK AR B N, O i HE
R ARAR, M 11.42 kg/hm?,

®2 AE4LIEN,O HME PR hER)

Table 2 Amounts (mean + SD) of N, O emission

Qb B N, O HE N, O emmission/ (kg/hm?)

Treatments HBRIGTTFE I ZE 2008-01-28  F B4 519 2008-01-28 LIJF H e K
X8 CK 5.55+0.40c¢ 5.87+0.24b 11.4220.64c
FEFr2iE M 5.71+0.02be 5.88+0.14b 11.59£0.17¢
FEFF e +HE 15] ME 7.02+0.03a 7.23+0.34a 14.26+0.31a
TR 1 6.18+0.13b 6.84+0.32a 13.02+0.45h
T AR it + e 151 1B 6.70+0.42a 7.23+0.08a 13.93+0.34a

[7i) — 2 8 T AH [) 7 Rk 8] 22 535K 5% 14 1 % 7K F- ( Duncan K4 )

3 it
3.1 s N,O HEk
M5 N, O HERC A2 oA (g 2, BT iR B — BUW A 15, (H 353 DA B 45 2 2F T 38 N, O HERL,
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Fig.1 Variations of N, O flux in wheat season
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I, CAP — B ABAR AT (1 f B ie 51 % N, O HER AR EE R 2 (AR S 2 RS FER W)t FH 7 =X F (IR
Jiti R it ) 422 e 051 EH N, O HEICAY 52 2 A 25 5 04, 7 FH ) 0 OO RUBE T, NP B9 9 18 BE B 4 (14 i g 3
PRI . DR ke M| 4355 2y , A6 SRS FF OIS DL T | 38 2 B s S FHIR A 3, (RS FF 19 20 e JFOKR 1 4745
FVASAAE ] AR BE  8 B — A AL VE FH S 35 s A BREE (NEP) , W2 HE N A4 AN N, O AL ; 76 TR
TG FF AR 0 T, ke 151 )V O 22 AR BAE B T8 OCEK L A ( GAP) s, 2 e 1] A BB 4y 2 6 B 1 X6 N, O HERI Y
PEUEVERT . 44K, i) 7 - 3 i A SAE TR B 5 7 NEP T GAP /i A2, 78 Fp Ui 58 A RUBE T 422 Flb
W] 5 3 T IR A A A AR, AR R R R A E— 20 0
32 HEEWRAS N,0 HEK

hf ] 25 - 39 0y ) 3 e 4 L IBCEE R T S5 Sl 6 A 2 AR e i BRAR AN AR R e A S ) S PR 2R
A (H] 45 09 B 2 IR RS AL 5 RS AR VE T 22T L NHZ-N Bl NO;-N 43 5112 il Ak R0 SRS A6 =2 7 B4 RS 4, N, O 1)
AR A XSS R B I 29, AEARUGAES T, B ADES T L8 BT (S NOS-N Fil NH;-N) & #4855
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e 45 {5 NO3-N A 5 R A3 IR (20.1%) ., Bl 00 4k 0520, 7] 68 5 e 151 B 2 e & 5 A RO W I
F AR 2 WA G, 0 7T B2 e 45195 2 i T - S 3 e vt v B G ) SRR AR 1 P R I, DA
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Table 3 The correlation analysis of N,O emission and soil physical and chemical properties

N,O HEji & N,O emission NH}-N NO;3-N 4% Total N
N,O fiif it N, O emission 1 0.800 0.990 * 0.609
NH}-N 0.800 1 0.770 0.926*
NO3-N 0.990 * 0.770 1 0.617
2% TN 0.609 0.926" 0.617 1

# ARSI 5% 52 7KF (RU KSR )

FE Malhi PRFFER ) sa st 8a A FH ARG, Al T R RE & 30K 280G 00 R, BF1E i /E YRS 1 A1 N IR
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