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im (P CL, LiC). 56 i AN FE#HE 1 (e
B BUEER R ) L AR ME SEY (REE
(Secale cereale L.)FNEEF i & (Vicia villosa Roth) ) %
AN [ i S S 55 PR 2% B AL A T P O B AR AR R 2
ISR S Rh B AR R A 50 kgthm™ FIE
BFHi 100 kg-hm™, [N, DUAIRHGRIIEX, I
2 BRI IR R L B T ok 558 . AR 2Bl
i Capsella bursa-pastoris (L.) Medic, Veronica per-
sica Poir., Lamium amplexicaule L.l Erigeron
philadelphicus L. T 2004 4F 4 f 1 HF1 2005 4 4
H 8 HHAhtiAEAEY, MifEH N N 100 kg-hm™,

A5 M 2003 45 10 H %1 2005 4 10 H 7E#EAE
DX S Y o P A B B B G A R AT 1 B ZR(2003
410 J 15 H 12004 45 10 F 29 H)FMERG. WA
(77 (2004 4 4 A 1 HA12005 454 A 8 HYHH
T AGE B T SV E D EUEEY . B S EYH)
53 Hig, #r#kalEllr. ZEBHE LR AU BRI A
AL, BHE 30 om, FEHHER A T UIEHEERL,
BHAE 15 em. B S Ir a5 T 2004 45
4 F 28 HA12005 4 4 A 25 HIEFEREME N E 5
By, SRE9IE 2004 4E 10 A 6 H A 2005 4%
10 A 12 Hilgk.
1.2 TR

TIPSR 2 JE 5 FICER 2 KA
(2004 45 F 14 H. 10 JI 4 HF1 2005 4 5 J] 16
H. 10 A 6 HLUBAHEER 4 M, FFHHIMN
F3 0~10 cm, 10~20 cm, 20~30 cm )2 B T
FERY, AERE S ER RS IR AT 4 CRyvKFE AR
1.3 TEWMELEMERNS M

R IR FARXCT, i 2 mm LR
%) , il Schollenberger™ 5 i3l & 48 BH 85 152
755 (CEC), 3 pH A3 $% (EC) 27F
FES AR B KA LLA 1:5 B9k H I E /Y .
ALY A EHLY R4 R A Ball YA
Bremner* 6 7 B0 5 19 . BEVE 5 v N S5 e Y Fh
Xt T BEFE R R A2 ] StatView S0 HrEE
(SAS Institute, Carry, NC, USA)EHA T4 H4HT 1
1.4 TEHREFEVENNE

A (Ergosterol ) JEZR[EIELR)—Fh, H Y
FVEA B LR A Y R dR b . (H22 M S
WoE 2 AR EM, A XK A MAE
( Microwave-Assisted Extraction ) J5 =23\ 1 rp 4
Bz SR, PR s RO %42 (HPLC ) k]
A AR SR N AR, M S
S AR, ICASEFSE R FH AP 2 O 20t
A 8 I R R T T .

Jrids 1: FREC2 g 3O 27 ml A] DL%E B I

BHL, BTN A bR EZE ff £ BE(Sigma Aldrich,
St. Louis, MO, USA) 0. 0.5, 1. 2. 4 pg, H/5H4
SIAIA 4 ml FIEEAT 1 ml YA 2 mol-L™' % NaOH,
IRA G FHIRIE 2 R, A 1 L kb, IF
PR BH T o R B T R SRHIZE DR R 500
W R I 20 s, BUHE A SRAED 15 min J5 7
Ik 15 s, R BUHIREIE H SRR A 15 min J57E/
WP IIAMREE 1 mol- L™ fELR 2 ml ZE4MR A,
SRIGFFAR AW P IA 6 ml B9k, FEEHER B
L>(1000 rpmmin™) 10 min, ECAHLE, gk
e i s R s fig 1, FHRAH HPLC (Tosoh,
Tokyo, Japan)ill & PSR HH 922 fESBE ST i, 70
A Super ODS (100 mmx4.6 mm), ¥iiEHN 1.0
ml-min”, FH VR3S, KK 282 nm.,
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Fig.1 Annual temperature and rainfall during the experimental period
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A AR, 2004 45453518 17.9 ‘CHI15.9 °C,
2005 4E4p5k 158 CHI 17.3 °C. ¥ A [
2004 4% 5 H 110 A %0514 154 mm 1 644 mm, 2005
45 110 74359120 11.5 mm F1 163 mm. i1 T 2004
10 ARG, 50T KRR, 2004 4F
SR SRR HE 2005 465, FRil 2R
AR I 1.
2.2 TiEMIEBELFENE

HEVE 7 1 AU 35 VE P R 0T+ e BAL
JRINFEM(E 1) 4rHr 38 2005 45 5 H, IREN
0~10 cm FYFR)Z 3. TERIRIAHIE i i o5 A
FFEAEM R 21 F, L3R ALTRX Z [l CEC
(22.3~24.3 cmolkg™). pH {H(6.1~6.7)Lk Kz 34T KL,
Y (15.4% ~16.6%)EARA 255, Mt EC
{E(59~106 mS-em™ ) B T BN 225, (HEAT B35
ZR

T THLE T mAEAF P ELX Z [ BT
WM 2E5, AR E B EZ R T B 2R
(P<0.05) . H#HF(N 10.9~133 mgkg") FlAL#H (N
7.1~13.3 mgkg) (i + B2 JE ML A & & HOIEHF (N
7.6~8.9 mg-kg 5 —Lk
23 TEEFR4GWE
231 XA EBEHPULGET

FHZZ i (55 B v 00K SR 22 A 5 W [RDISCR (17 52
A5 LI 2(A) o BSINAIZE ff {5 i A [ i 2) i 22
£ {5 B 2 1) A AR AR 5E R BU(R=0.992 6). {HJ2:
AT 2 1 AR R R R 22 A B RE Y IDCR H LA
61.2%. X AT fESE FH TSI A 22 A 155 Epm vfis T v+
SRR T —EB 4 T BURSCR T R

AN, PSSR B B T s E) 4 Heke
it PO RE 2 A £S5 B AG IR, S5 SRANE 2(B) A
o MEIRTIL, BN B T4 E A e 2 M
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Table I The chemical properties of soil

pOSL PR s =] HHW & /% w(EHL N)/(mg-kg™) CEC/(cmolckg™) pH EC/(uS-cm™) w(C)/w(N)
ok
EWHT 16.2+0.75 13.3£0.15 24.3+0.25 6.1£0.35 77£9.45 10.0£1.15
wE 16.6+0.98 11.4+0.72 24.2+0.57 6.4+0.29 87+9.00 10.140.42
PRI b 15.9+0.46 10.9+0.32 24.3+0.76 6.5£0.31 83+1.91 9.841.03
TiEwk
EWHT 15.4+0.12 7.6+0.86 23.9+1.65 6.3£0.24 74+4.95 9.6+0.38
wE 15.5+0.73 8.5+0.73 22.3+2.69 6.2+0.16 76+3.69 10.0+0.17
PRI b 15.5+0.40 8.9+0.77 23.8+0.23 6.3+0.10 106+1.85 10.0+0.24
A
EWHT 16.3£0.54 7.1£0.88 22.7+0.55 6.5+0.28 94:+6.89 10.3+0.62
wE 16.6+1.70 12.3£0.99 23.1+0.75 6.5+0.21 59+6.23 10.2+0.71
PRI b 16.3£1.72 13.3+0.68 22.9+1.51 6.7+0.45 9443 41 10.2+0.62
BHER(T) NS NS NS NS NS NS
HEENEFIZE(CO) NS * NS NS NS NS
TxCC NS NS NS NS NS NS

RIGHAE A 2005 A4 HTEdE . 2004 451 2005 AEEHR A R AL, FTABEREA A . *F NS 4-5IE 0.05% N EE2ERMEFARE,

w
3
y=0.6116x+0.2357
235 R2=0.9926
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Fig.2 The relation between added ergosterol(A), dry fungal(B) and recovered ergosterol
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BEMEE TG T 5 N b x 45

MEZLHEIX, 2004 45 2005 4EB5 H 0302 £ 5
fEf AR A K, mMHERRE SN G -1
FIZZ fa (S B o 22 AR

(A A A SR g
0 05 1 15 2 25 0 05 1 15 2 25 ©0 05 1 15 2 25
o e — I e Sem B o e —
510 ; 10 10
= |
% —o— £5%Nd
_’;20 b _D_li 20 20
—i— pkiR ik
10 10 a0
0 05 1 15 2 25 ©0 05 1 15 2 25 o0 05 1 15 2 25
T ———— 0 el 0  ———
(B
510 10 10 |
=
B
30 30 n
0 05 1 15 2 25 ©0 05 1 15 2 25 ©0 05 1 15 2 25
o 9 o o
510 4 10 10
=
B
n n n
™ © 05 1 15 2 25 ©0 05 1 15 2 25 ©0 05 1 15 2 25
0 P S 0  ———— VI e S S— S—
£10 3 10 1 10
i
&
ﬂ% [ L
Sa0 20 20
n 30 30

B3 EARRMEFEMESEN TIEZANESSNFEETL

Fig.3 Changes of ergosterol contents under the different tillage practices and covering crops in experimental period
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X} 2004 4EF1 2005 4EH 10~30 cm +-3EZE, Bt
VT 1 IV T V0 0 AR T ok 282 o 55 15 1 A R i)
ANK o MHEREF GBI A7 35 /EY X K R ) 22 )
S R TR, AURREANE A AR, Ak,
HEXHY 10~30 cm +3E)Z L 0~10 om H4E25E 1 S
B SRS ME L, HERFX 2R AL A Sk
AR . XATREREBN, it E SEYH T 3E
BHEMENL, BT ERZ, mlest X T3 w0
Y UIERIA R, BT LA Hedc3 5], 2005 4R,
A B R A K HE 2004 ARb . ]
AESEH T 2005 4FEA9F- 2SR AR I FE XK T 2004
AR M TS EY M EEYIR R, TR R
AN, BHEREFEY O, SECERHAY R,
233 AR#MMETEREIEMT LA LD EN
EAG]

2004 4FEF1 2005 47 [ e AR S RS AR PR
(A AL PEIR 2 25 5 45 3 ILIE 4. 76 0~10 cm +38)22,
YRR SV EYIH A X 0 3 A (S e i &2
HIAHERE . BREHX, =R 22 5A
Ko 7 10~20 cm 32, e E S/EDHRAX
() 3 M SRS i %, AP 2E A K
M7E 20~30 cm 32, =FBEE RS S e
Fh2E2Z [BIA 225 . X AT REFBMETRER ¢, ie#t
BN 15 em, 228K 30 cm. f#45 10~20 cm +
2 PR DX A 22 A £ I S N

Ji5k, 8 0~30 em LIEJEE A RES LGRS
EARE G 2), WP LIERF AR MRS,
SRS L B SRR PR S A S . ke
Pt BB AR Y N . BEZ BB S A S
B AR B
3 #Zit5itit

AWFFER, ANRIHEE T 2 A S5/ E Y B
FAEY A BN FRJE 2004 ikt
WA A Y R A 1.7~2.5 £, X5
Frey POV UBIF ST 45 AR H — 2, A T bk Lo

2 2
RESINT
1.5 o .#% 1.5 o
Ofrinfk
1 4 1 s
05 s
0

BB 8 2 B

K2 FARMEAEMBEZENMENZAEEZ BN

Table 2 The influence of the different tillage practices and covering crops
1

on the total contents of ergosterol in deep soil layer ngg
SEAMEBT 2004 4 2005 4
Bk
TRk 5.1b 4.4b
Bk 3.5¢ 3.6b
ek 8.6a 5.6a
SELSEIIC) 6.1b 4.5b
B 7.8a 5.6a
PRIFH 3.5¢ 3.4c

AR A 0~30 em T-3EZE IS, ° [RSNGBk 25 5 R
(P<0.05).

HHE A Y AR L 1.9~2.5 159455 . 2005
AEREHLAY B LR AR YR AR K, (H R R
PLREAE YR T 35%, MRSt A R
AR LU R B ) S B L R 5 A AR A%
PFAEARIRE . 54k, AWFoEth & B E i A
HifE HIEERE R E WAV R P2 NRZR 2.8
o FRBEAFEREH A, BRI T B,
RZHEAEYR-IZRHIRIZN 5 4%, Holland F1
Coleman® 75 F A /N2 558 B 40 70 - 333 T Fndk
ATHERZHEEA YRR, HIEREPE
Wi B HEIRZL . XaeE, — TRz
FIVEDERIE R B A A KA T B3R5y, S—
7 T B A EG 2 TR B 25 5 2 BERR A 8 s 1 e A
BERLIZIRCY, SN, B s AR B R By
I B2 R E T o XF ELORIR 358 v B A
i, EEEYRENERAEY R A& 3.5
i, (EFRSEAEDS B A Y B AR, £
v 157 VR M LB A IR IR L 1.5
i, BB SEVE Y B AR W MR R Y 2 5 o
FE R bR TRV E AR 45 A & B M A i BT
AR RSN

2
1.5 o

1 o

05 s 05 s
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R 28 0 B 1 1 R T 4
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Fig.4 The influences of tillage ways and covering crops on ergosterol contents in soil

(A)0~10 cm +3E/Z; (B) 10~20 cm 32 ; (C) 20~30 cm 135)2 . RRICERbR MR 2 .
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The influence of cover crops and tillage system on fungal biomass in soil

ZHAO Rigetu'", LU Hongsheng?, LI Guijiang®, MASAKAZU KOMATSUZAKI', HIROYUKI OHTA'
1. Ibaraki University College of Agriculture, 3-21-1 Chuou, Ami-machi, Ibaraki 300-0393, Japan;

2. College of Chemical and Environmental Engineering, Shandong University of Science and Technology, Qingdao Shandong Province, 266510, P.R. China

Abstract: The study sites were established at the Field Science Center, Ibaraki University, College of Agriculture, located in the
Kanto plains of Japan. The experiments were designed with three replications consisting of tillage systems (plow, rotary, and no-till)
and species of cover crops [fallow, rye (Secale cereale L.) and hairy vetch] in the May and October of 2004 and 2005 respectively.
Results showed that the contents of fungal biomass in upper soil (0~10 cm) was higher than that in deep soil (10~30 cm) in the no-till
soil. In addition, the fungal biomass in the upper soil covering with rye was much higher than covering with hairy vetch, with the
increase of 1.2 and 1.8 times in 2004, 1.6 and 1.2 times in 2005, respectively. In plow and rotary till practices, no sharp difference has
been found for the fungal biomass covering with different crops. In summary, the fungal biomass can be strongly influenced by dif-
ferent agriculture tillage practices and showed the significant higher contents in upper soil than that in deeper soil.
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