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W E: B TKELFBARBER AMIE R, T HEH AMF 253810 L B RS 730 A A R
AM TR, TR AM X B AR B A KA TR, 45RR0 . OMPAIEE., AEBELHA
B R M AE b B 1 AR BB B BB EFHIREE A T BEKT (p<0.05); @13 AMF 7% e
BRA B B K RSN, SRR R R AR — B, BT Z A SR BIAR 2 E A
% (p<0.01); @FAMBERRR AM [R5 + 5 pH ERBFEMHE (p<0.01), SHIREEFEM
% (p<0.05), HEBAKBRBERMRL (p<0.01), SKMNFEIFBEAMER (p<0.05), LHEF
AMF - FHE 5 HRERBE EMS (p<0.01), 5 pH BFEMKE (p<0.05), HEUHYLHRKRIE,
KA N RS, & P REASPER P RESBEAMRN (p<0.05); @FKRFIRZREMRE AM B

% (p>0.05) 1 AMF #8748 % (p<0.05) MEMMK,

SER: MAMBEY (Lolium musflorum L) ; WHIBHRECH: Bfsk; T WA MRIRAUN; AMAS

RESEE.: $344.16  CHERFRIAFG: A

ME B (Arbuscular Mycorrhiza, AM) J&4H
YR F 5 B 2 T SR R, AR 2 B
AR — A, K AR B SE A 2 JE BRI 9 A Y
7 BRSO R E SRR R
A5 C R BE R A XAEY A TR JE T, BRARAE
YIAR T IS 2 A R AR 4, 7B E BRI R b
HSFE AR B P R SAE B RER, T8 BUITE B B AR B
(Mycorrhizosphere) ! 3 i % % K A1 2B 2% B4R bR
RN RIS, B BAFP R A B H N T 481
BHUR, BT HIEACTT; R ISR A R
92 S AR FIETRT ) . Mayumi 2500 Ak
RER M BA 22 B 1 Hh o AR 1 £ 8 b A AR B
( Cucumis sativus) , KIBITERBRFBEERM 1
R K N AM R 43R5 66% , A ILET/E
BRI BERN AN HEE R R R SR
FURAIVER . XIS EE BN T ERFIREZRRE
WG ol 3 Ry AR B R VEE =R A
BA—EMIEM. B “BRABER - KT &
4818 R G50 1 R W SO KR B 22 B AR PRl
NETA, A G K AP B R A BER, 5
AM BT R PR 158 AM BT % X
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« UGFEEHEF: 2007 -10 -08

STEHE . 0529-6579 (2008) 03-0079-06

LRt
O ik T

BRI T RAT MR R R F R
(N 23°10.126', E 113°21.717"), +3ERABIERE T
PR, TEAVRERESE2.27% . 24/
JREAH 0. 087 4% . Kf% N 14.27 mg/100 g. i
P 126.55 mg/kg,
L2 R #

HHRE RN B RFBE R (Lolium mutiflorum
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(k) ERFRELARARARLE, ZFFRH
94.33% ; HERAF GREEEGH (N:P:K=15
:15:15),
1.3 KHERIEIZT

KRR 6 44, LA 3 K E
2, L1 APK, DARERHI 2 mx3 m, NXZ
BRI BE R 0.4 m, /NXBEMA 0.5 m BILRIPTT.
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HATE

BIHE, AHEEAL, RFE SRR B,

BIHFAL B AR AP R A B BRT 5 d ETHE 2
B, BRGSO A I S B e A AL B F /N
RAE R LA, ML &R 750 kg/hm®, 3% &N
22.5 kg/ hm®'"! | W%, FHTSEH ANKRWLS b,
BRI S — 2 BV T3 SIRA, WAHRTEA
/N, 2005 4 11 7 15 H#%Fh, #5Fh )5 BBk
I 3% FER KRS IR KA R o
L4 RESHHHE :

ARI IR 92 d, FLHEURE 4 Yk, BURERT[E] 43
PIEREFIS 23, 46, 69, 92 d, BUREFE24 K 1000
- 15:00 #47. RAFEBAE T, BEERERN
10 em, HEH 10 cm (R, HAN/NES 4
o BMIBRBENIHMBERFBRELRR S
BIHATIRA, RANMSEIE L GREAR, TR
HAARREGE A T Y™, WIEE MR B AR 10 Rk
KU I TR R T, IR R T
Wl ROy L HENE KR, L4 pH, +
BAHENIE, £EE N, LK@ N, 2P, +
geukigk PHY IR AR A KWC1310 2046 #8520 iR
BEPHIRBURE 24 K 12:00 13 .00 f) 30 o
1.5 BUBAESNR

LR B RN THE, JoTE Excel 4

SrHrSAbE, A SPSSI10. 0 #1720 41 (ANO-
VA) FOR¥E R B A8 (LSD K%, p <
0.05) FAHKM:43HT (Pearson Correlation, Sig. 2 —
tailed) , FH Excel /EE

2 SRS

2.1 FEREBETERFBEE AM BRI

KT, U AR R R R AR
R AM B, MR 1 AJLUE L, S403
BRHBER AM SRR ik - ERRER (] 1 HERS
BB FI

TEALTE A W, AM SRS 55 23 d Bk R
3. 83% L2058 92 RIEUEEES ) 13.50% , {H |
THEERAXERZE (p>0.05); 7EA B i,
AM B 3.17% 1F+24 10.17% , 45 69 K
AM SUB R B E R T4 23 RS 46 K (p <
0.05), F% 92 Ky, AM SURILAR b AN T
(p<0.01); ZEALHE D 1, AM B 2. 50%
HF13.67% , PRBAERZRBE (p<0.05); 7
b3 E A E 4.17% - FEH 26.33% , 1E4S 69,
92 REf, AM BB EIMEE (p<0.01),

21 RERBERANZEFH AM B AL E
Tab.1 AM total colonization of IRG in the field experiments (mean +SD, n=3)

. ivg =il ] A
RIG AL
L WEEN a6 R 69 K 2R
A B AR fh 2 3.83 +0.38aA 9.50 £5.20aA 10.33 £3.97aA 13.50 +2.88bA
B FE A it A B 3.17 £0.52aB 3.17 +0.52aB 9.17 +1.70aA 10.17 £1.42bA
D ANEE AR fp 2.50 £0. 66aB 2.17 +£1.04aB 8.00 +1.30aAB 13.67 +3.63bA
E ANEEAAR FpEL 4.17 £1.88aC 1.83 +1.59aC 12.33 £2.47aB 26.33 =1.15aA

& PSR ARNERREFRAFIRRERBE (p<0.05) MHEE (p<0.01), TH

FER—BUREIF ], ASRIAR B2 1B AM SRR
RIER] 3 WM HAFEZERBENE (p>0.05),
FESR 92 RIURERT, ALHEE ) AM BRI E B S
THHAMD (p<0.05), HEZERTLEB (p

- <0.01),

2.2 AEMETREZERGRLE AMF FEETL

REABAE A L5 AMF i FHERT
WEfaZy, ALPE B FIALER CHA ROREERaE, D E
FF B2 AMF 75 REE ETHESE (£2),

AbFR A L3 AMF fIF8 BEAERT 3 YRR R -

NEEREZ (p>0.05), FE55 69 25 92 Kl
B BHE FME (p<0.01), MAEAB D, EFF 133

o AMF 755 BEZERT 3 YRR 1 B2 o 2 T . 57
b (p>0.05), 7E45 69 4 92 F M A B | [T+
(p<0.01), JAb, AbHE B 1 C -3ErH H T pr
TEACR I RN R A LR TR R ERER (p >
0.05),

AR HE -3 h AMF #1795, 7645 23 &
mt, 4b3E B -3 AMF 1 F%E Rk, K 223.3
A/100 g +, BEEHTAEA, E, F (p<0.05);
TR BRI A0 3 F, {0k 59.0 4~/100 g +,
%5 46 FISE 69 Kif, 44b3H + 3 AMF #1 7%
BERFHELFBENE (p>0.05), HEE 2 X
B, 4b¥EE £k AMF 0 R R INE R, %
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F]493.1 4~/100g +, HMBFEH FABEA, B, C  L4HB (p<0.01) (E2),

(p<0.01), HYWHUHF, HEERTAIE A

A2 K®EXB LI P ey AMF B3
Tab.2 Total spore density of AMF in the soil of the field experiments (mean £SD, n=3)

B R B A
AL
FH2BR $F46 K %69 K FE 2K
A BB AC FHEL 80.2 £15.87bB 86.4 £6.15aA 136.3 +£13.432A 52.3 £16.98cB

B A A i 223.3 +95.78aA 160.0 +47.88aA 160.9 +£32.70aA 153.5 +£46.72bcA

(OF o Ny A Y 141.1 £ 6.29abA 138. 6 +34. 54aA 155.1 £13.24aA 196.6 +31.40cA
D RNERSE i RE B 95.9 +5.47abB 120.7 +38. 96aB 142.1 +14. 68aB 317.8 £15.93abA
E REI#E AT E 73.6 +7.73bB 99.6 +25.65aB 210.6 +55.36aB 493.1+101.78aA
F S EHAEASHE AE AR Fh 2L 59.0 +10.37bB 186.2 +21.38aB 130.1+12.78aB 435.0+70.39aA

2.3

BAABEZE AM BRAR5RFHE, 1iE

SKERFNZERIXR
MXSMERER . BBRRERTEE. &
IR B L4 pH HER B FEME (p <

0.01); SMAEERA AN+ IR B 2 B & IE AR
(p<0.05); 5+HEEKEWMEENMEAE (p<
0.01); HuKkfigN ﬁﬁﬁ%&ﬁ%ﬁﬁ?& (p <0.05)
(F£3),

A3 RFHE, SRRE, WABRE, DHAREL LREKTARSLANME RK
Tab.3  Correlations between total spore density, total colonization, hyphal colonization, arbuscular colonization, soil moisture and

other nutrients each other (Pearson Correlation, Sig. 2 - tailed, n =48)

TSD TC SM ST pH oM TN SN TP

WA

TC 0.534"*

SM  © -0.064 -0.449*"

ST 0.310°  0.315*  -0.272

pH  0.270  0.465"* -0.609°* 0.111

oM -0.160  -0.277  -0.006 -0.588**  0.036

TN 0.017  -0.023  0.18  -0.671  0.035  0.528"*"

SN ~0.181 -0.350"*  0.028 -0.014  -0.056  0.178 0.069

TP ~0.250  -0.201 -0.101 -0.169  0.138  0.376**  0.185  0.332 «

AP ~0.259  -0.226 -0.078 -0.179  0.116 0.170 0.235 0.233  0.416"*

HE: «RRBEMRE (p <0.05); » + RRBEFEMR (p < 0.01), TSDRRMFHE (41005 £), TCRRBBYE (%), HCE

RELBRE (%), ACERABERE (%),

SM RR L HEKE (%), STRARLRE (C), OMFBRANEEENI K (%),

TN ZR% NHRAE (%), SNRARKMN TR (mg/100 g) , TP FRE P RESM (g/kg), AP FRHEH P RESH (mg/ke) o

T

2.4 AMF BFZESTEBREMERKZ BHXER

AL R EW, HIEF R AMF 1 75 5
SR ERBEEMR (p<0.01); 5pHER
FIEMR (p<0.05); SHEMFERENE. KiFEN
FRELSTHC. 4 P FRE /BN EEAL P R &E 4 5
ERAMR (p<0.05); H5HEEKEMENRE
SIECER R UAEDE, (AR A R EE (p>
0.05) (34),

3% ®
31 FRAENEATBES AM BRI

FERHRAR T, MAREAB (LA, 43
B, 4B D ML E) BIRKRHBEER R
AM HYRREE, (RIBRHRBR, FRa R AT R OOR B
ZEMRA AM BRPREAL, XTTHES AMF {7185
R BNTE F B 22 R TR A R 2 R 2 — ke Y Al
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k4 R@RXBP LT AMF o7 % EE LEAKE, LERBEAI IS ah40 £ 1

Tab. 4  Correlations between AMF total spore density and soil moisture, soil temperature and other nutrients

(Pearson Correlation, Sig, 2-tailed, n =48)

A RIE HHRARRL A SOE S R R
SM(% ) -0.173 TN(% ) -0.076 .
ST(°C) 0.418 % * SN(mg/100g) -0.252 %

pH {8 0.300 * TP(g/kg) -0.234 %
OM(% ) ~0.242 %

AP(mg/kg) -0.242 =

T R3P AMF #0725 2L 100g +3F

AL, WS B 7 MR A IR
BRI X < SR B A A B R M B, R B [ )
ot o < P 34 SRR Y i B [ AS S8 2 AR ] . 78 60 d
AR, AR AM B SIRFN A, Bl S A 7
TR, FETRE. AIR% i TR IEA R R
RN BREE WG N HIRPTAIER) AMF $2446 T 477
TR 2 (B EE 3 AEBHE, I B8R,
T - S5R 53 o B BB e 3 AT R A P A R
KA FBE ETER B RN AR R 2 —o —
J7TE , PTREH T OA A 5 BT E A R A0 R LA
SRR R A KT 53— 7T, R T RE T

K AT R M R B R S, A

B EFEAT s B A V01 Y R RORR R
BHOASRAMILE A, RBHBMEBRFEE, &
RAARZR P25 DU L R TR R AR K AR 2
AN B T 3 DR AR 1R TR R R PR
HON SR ORI
CERMBEFEERT 3NAE, S EELRAH
FRIZES AM YL R BUR IR BE B9 3 5, ELAS BB
AN HERE AL B A0 e 5 . 2 1R T ) — A S ) R R A
Kb BRFNAS BAIEAL A0 2, 4% 2 35 = T BN M AT AL
o XTI, A R A1 D7 A [ A AR K
% AMF JEEL R A R AR R KA RN . M

BARAFT AMF 3 R BRI, 3 S
- ZHABEWIRTARRAR . R, 7

BEAHET AR IR T L3 A 19 AMF 45
AN Z TR T R S 6615 AMF 5 55
ZLHAT— BRI ] 9 B RARE, A BEXS i A&
3.2 FEEUMRMEXFIRBEE AM BN
FESR M 45 SRR L SR BB, BRI B

EERATN AM REEREE, R

T2, BB AR 2 B A R IR CZR B A 45, 5
FIE SR BRI . X RS AR
B BTN Z —. REHAM HREHAHAEK
REWBOERE , —B7E 25 ~35 T TR

B R B FRIR (15 €)M, KEMEE
KA RZEZ R, HIER B RRRE 15 ~21 CES,
SN —E L PR TR, B R TR R R
AR TR R AMESR, AR A, AM
B 5 3R B W B (p <0.05), X5
Mohammad 2% YR i 45 S A — 3L

B %V BE T 3R pH X T B
W, & B G. etunicatum . G. constrictum Fll
G. mosseae 7 pH 6. 5 WIEFREP K B . X UL
FEFHRIPET , A F T AMF 7 &, B i A
FF AM G, T 8OE R iR R, Al - pH
E7ET LIF, 25T, R AM @Ry
pH 2% B F EAAX, HElE AT pH E
Fhs A AM B3 i =2 6] i) BRUR C R H IR M 13
H AMF [ B AT i 3% pH (BT, JEAF 748 £
HYIXE P R oX — S R e A EEs s

RE+GEEPERE S 2 N EESH . 2P

JE o BRE P R R4S AME #9852 Ji)

RV W (p >0.05) , Hayman I AM
B AR e 5 - HEIE T 22 18] B8 A O 4k /0 B TG A 56
P X G AR M AR R B, AR TR
W, LRI FMTERZEBIT 5 AMF JEYL A
AMF i FHEH BN (REALE)  F—ER
JE LU 357 W AR T AMF B RO R
L, AFT AMF A B IR SE M. FRATHSS
5 Wallander 45 R—3, (H 5525 BF
FEA—ELHY, AT BB 1t HoAth S5 5%, I 7 S 3
— 3 BRF . BN A K P R R HGAF

R KR ST R R LR S ORI P RO R

HEAM BRRERH ERRHZ—,
B3 -
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Reseach on Mycorrhizosphere Effection of Italian Ryegrass |

XIN Guo-rong, SUN Bin, LI Guo-xi , WU Jin, YANG Yﬁ-jie, WANG Yu-tao, YANG Zhong-yi
(State Key Laboratory of Biocontrol//School of Life Sciences,Sun Yat-sen University , Guangzhou 510275 , China)

Abstract: Based on field experiment, we studied the formation of Italian ryegrass AM and the changes of AMF
spores quantity, investigated the effects of edaphic factors (moisture, pH, soil temperature, soil nutrients, etc. )
on the formation of Italian ryegrass AMF. Then, we discussed the effects of AMF-on the growth and development of
Italian ryegrass. The results showed that: (DCompared with the control group, the total AMF colonization rates of I-
talian ryegrass root system increased significantly at 0. 05 level under three different treatments ( plouphing but no
fertilizing , fertilizing but no plouphing, no plouphing and fertilizing) . @In the present study, the main coloniza-
tion form of AMF in Italian ryegrass root system is mycelium, the colonization form of arbuscular is little, and the
vesicle structure was not found. The number of soil AMF spores increased with the increase of the growth time of I-
talian ryegrass, and it kept a uptrend similar to the colonization rates. The correlation between them is positively
significant (p <0.01). @The colonization rates of Italian ryegrass root system had significantly positive correlations
with the soil pH value (p <0.01) and soil temperature (p <0.05), while it had significantly negative correlations
with the soil moisture (p <0.01) and soluble nitrogen (p <0.05). The number of soil AMF spores had significant-
ly positive correlations with soil temperature (p <0.01) and pH value (p <0.05) while it had significantly nega-
tive correlations with soil organic mattér, soluble nitrogen, total phosphorus and available phosphorus (p <0.05).
@The output of Italian ryegrass had negative correlations with the AMF colonization rates (p >0.05) and the num-
bers of AMF sbores (p<0.05).

Key words: Tialian ryegrass ( Lolium mutiflorum L. ) ; Arbuscular mycorrhizal fungi (AMF) ; colonization rates;

spores density; mycorthizosphere effection; physiology and ecology -






