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BE  AFIHEAE AL B Mg AMF (Arbuscular mycorrhizal fungi) BEARZEH , SR AN [F] AMF B¥AAZ5 M XA 4 9 42 4K L R 57 50 ML FA) 2
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Abstract; Arbuscular mycorrhizal fungi community structure is affect by different fertilization but it is unclear how this
affects plant growth and nutrient uptake. We studied the effects of 7 different mycorrhizal communities on growth and N, P,
K, Cu, Zn, Mn uptake of white clover in pot experiments. The 7 AMF communities were collected from a long-term
fertilization field trial, with the following treatments: control without amendment ( CK), nitrogen + phosphorus +
potassium fertilization (NPK) , organic matter fertilization (OM) , nitrogen + phosphorus + potassium + organic matter
fertilization ( 1/20M ), nitrogen + phosphorus fertilization ( NP), nitrogen + potassium fertilization ( NK) and
phosphorus + potassium fertilization (PK). The nutrients were applied annually at the following rates N 300kg /hm’ as
urea, P,0,135 kg/hm’ as Ca(H,PO,),, K,0 300kg/hm’ as K,SO, with similar rates in the NPK and the OM treatment.
The OM treatment consisted of mix wheat straw and fermented soybean and cottonseed, organic fertilizer. For the pot
experiment, the soil from a long-term fixed fertilization in Fengqiu was sterilized. All AMF communities had a positive

effect on white clover growth, but their effects differed. The AMF colonization rate of the community from the control was
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significant lower than all other treatments. AMF communities collected from 1/20M and OM significantly improved P
uptake. Compared to CK, most AMF communities improved uptake of N and K; Compared to the other treatments, AMF
communities collected from OM, CK, 1/20M, NP, NK reduced N concentration, and those collected from NPK increased
K concentration. The concentrations of Cu, Zn, Mn differed between treatments. These results show that different AMF
communities affect growth and nutrient uptake on white clover differentially, probably because of different dominant AMF

species which may differ in colonization rate, nutrient transfer to the host and development of hyphae.

Key Words: Arbuscular mycorrhizal fungi (AMF) community; fertilization; white clover; growth effects

R EAEH FAIET R BT & IR T 174, i B XS AR 7 KA #E B 25344, 5 H AT 3R E /L IE /o F
ALK 30% —40% , [7 &K E KK 50% —60% HHABA 26 . R A MRS M 4 SR R R B
TR, RIEH LG A FR BT 5 | ) TR RS e R A LR E SR & B S5 REw B s R d . B>
FLHEF & , 32 S AL AR A 32, R A2 0R Ak 38 B 30 Al T 4552 & Je e T G 19— % S PR ) R

AR B (AMF) 2 B SR v AR e ) —Fh LIRS, 4 K ZBOHE YA 28] LART AMF JE BB AR
AR, KREPFFRERY,AMF fRR % EXT + 8y oo R PONK DL RMEITTER BRI, 325 2 EAR R X
ARERR B AP R N TR R IR ES BN R E MBS RS R E B B
B ERUASREWE MERTEAEEIEM. FIH AMF #17 HIEREREREMAEYB R & BRI
TR IR Z— BET, FIFRE K AMF 8RR 2, T AMF BHARMIF R FEE P RS
TEREST AMF A: K % 7 B ECBETE G540 A A 250 A B ) T 56 T K30 R (LM AR AL BT ) AMF B
FEW) A RSN I FFE T o ARGE o A< SCINARGE S8R B A RITEARA ST 3 AMF B = m-5 A KR SR 73 %
W RN R AR, BT it — I SR RIS T AR B R AV S M EAE S RIRHEEEAY
1 AR5 E=E
1.1 fthret
1.1.1 %

AR AR B ERE R RO A SR, 3% pHT. 9 OKE R, K L 2.5:1) , /LR 1.66% ,H
P 5.49 mg/kg(0. Smol/L f¥) NaHCO, 32 H() , 4 N 0. 68 mg/g, 4 K 9. 28 mg/g(ICP-OES, Optima2000DC,
Perkin-Elemer Co U. S. A il %€ ) . i L IBR T /5, 1 2mm §if, 3 T K5 =M@ B Be i B 4R i K
(20KGy) Ja M
1.1.2 fEEH

BERXEN 7B B B RO AL 7 M E AR

H} 5Lk O R 1, B AR RIS 4R T 1989 ARk, RAI/NE - ER—EFERBEAET X 74
A [ it A Ak ¥R 3K AR YR O : ONPK (it NP K ALAE ) @QOM (A HLAE) s @CK CRFEAEAIAE) ; @1/20M +
1/2NPK (B HUAEFIALIE £ i —2F , g B N P K 374r& B A5t OAH [ ) ; NP (i NP {LHE) ; ©
NK(jifi N\.K fLAE) ;@ PK(jifi P.K fLAE) o 434F i IE B 2 300 kg N/hm® (JRE),135 kg P,05/hm® (i B8R
#5) ,300 kg K,O0/hm” (BiER%T) . AHUELHEM N.P.K #4085 HOMAE NPK 435 848 [F, TR LUK
BRI RT3, 0 & B AR SRR 0F, A PR 6 & BEa e , 4R FH B 49 18t/hm? (A ERTT) o

2007 4E 8 A INE RSB AMF 3 9% KKk M, M, M, M, M, M, M, BB AR
TR =B AE Y E I 5 IR T BT 0 B 4, & 2 AR B AR E A 1 SRS 22 BB 1
1.1.3  {5AEY B ab 28

Bt Y S B =M B ( Trifolium repens L. ) o #&Fh BIRT— K ¥ = F R F7E 10% H, 0, 7% B 2 1 10min
BATRTEE T, 205 FIZE K whie T4 B TR0 i I8 4K | 25 CHE IR BE SR A i E — B 2R, i 2P R B P A
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L SL ¥Rt (it S in e LRI B #4%) , 408 1kg +, FARF 25 B, B B 4d J5E AR 2K EAH
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fo TR R 1/3 4bJE4HE 20g HAh ), A AL FR 20 A K B AL P HEFI57) 20g F120ml 3231 20g $E7
T (AR ETHA M, I EFIR) LAGRIE TR X REEA 3,

IPRIE =M B RESRAR T R R, ZEAE A ET K NH,NO, | KH, PO, #1 K,S0,#% N 100 mg/kg,P 30 mg/
kg, K 150 mg/kg 1 FHEISBA L3ED . 5T 2007 42 10 A 7EH ERH# B A S I E 5T b0 45 5 IR %
7, IREERITE 15—25CEA, HARFR .

1.3 gk
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AR ,50% B CBEARAF , R E AR R IR A . HARMEMEME 65 CHT RIHE,
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B AR FZE K e 2—3 R IR BT AL lem 2 K EEMIAR B, T 10% KOH ¥ 90°C F it 5,37 B
10min , F FIZE /K syt T4, FH 0.05% & B s T RLBRH WS B 6 15 min, JEFHMRE H A . R
Tl VR S AR T A 25 MREL, IF AR B R H E AR R YR,

FEAR D 30T FR SR T AR E N E AR & . BT RRAE OB i A H,80,-H,0, 783, & 71k
BHRE REHERE{Y (ICP-OES, Optima2000DC, Perkinv Elmer Co U. S. A) 43511 EAE Y RE S Hb_F 3 R 36431 P
K.Cu.Zn Mn JGEHHRE , FFHICE 437 Y ( Vario EL T, CHNOS Elemental Analyzer, Elementar Co Germany ) jll] 5§
YRS N TR SR, SRS’ S&I Y ENFFREN iz FE TR Ml
1.5 FdEatr

P B A B e SPSS11. 5 GEit 4RI T S8, R FH BRI R J7 22 5347 (one-way ANOVA) il LSD £ & 3%
FHE )2 R B EN, BEKF 5% .
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2.1 =MERREREIR
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BFORIR AMF BES, @R ATERER RS P 08, 3 o T
Mo Mo M AR BER B RS SR TR M, 57 ARk
R BRTAR PP WS R B K B ) YL R 540, JEC Al o b 28 UL ﬁ é 0l *
HABIHIBESE Y A0 M IR B RS, 5 £ 50|
AT B EER, 5 HEEMEE Z [ KRG 0 I_(Ii_l
RESBE MM, ,,, M, OB E5EFH M, M, M, =y Mnpk Mom Mck M1/2om Mnp Mnk Mpk
M, MEEREE(E1L), RIS ALFE Treatments
2.2 P AMF X 5 =M A KB 00 Bl FRLEEREGERE
Eu"‘ﬁﬁiﬁ 1 /I\H Ef ,%ﬁ'ﬂ‘ﬁ*ﬁ%ﬁ%%ﬁﬁﬂ: Fig.1 Infection rate in different treatments

BRI DT, T4 A A TE 2 7] 25 SR 35 W3R v BB 4 WAL T = R 22 BRI R 0 et
RIERGIEAR A B £ TR EMOE, %1 £oy SO TERRE

TREH R BRI T =B A K, IR0 IE T30

T TSR b B A A B B TR AL T, A M, X = R AR A AR P AR
FHFD M, M, M, R M, TR R4 W B LT A B R TE A 2 £, S50 M, . 331 3043 10
AR A AR PG TR M, My, BEFh M, ,,, A0 B Y b 3040 A BT R B AL B8 1 2 F5 00 b o BEFh M, XA
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BIRH AR BALTHAR M, 0 M, AR A Y BT A AR TR 2 1o BREERP M AbEESh, HoE M AL
BREARARE Lo BB R T A M AL

®1 FELBTEH=HENEWEMREL

Table 1 White clover biomass and root shoot ratio of different treatments

BeRpaL B A4y Biomass /(g/pot) GHER HUE H

Treatments 1T 343 Root 1 1343 Shoot Dry weight /(g/plant) Root/shoot
-M 0.42 +0.01c 1.12 £0.19¢ 0.128 +0.017d 0.392 +0.056a
+ Mk 0.58 +0.04b 1.95 £0.25b 0.211 +0.024¢ 0.302 +0.021b
+ M, 0.67 +0.05ab 2.14 +£0.26ab 0.234 +0.031abc 0.313 £0.017b
+ My 0.65 +0.05b 1.94 £0.11b 0.216 +0.013abc 0.334 £0.013b
+Mi20m 0.71 £0.09ab 2.31 +0. 14a 0.252 +0.025ab 0.307 +0.058b
+M,, 0.73 £0.07ab 2.30 0. 10ab 0.252 +0.011ab 0.318 +0.027b
+ M, 0.81 +0.02a 2.24 +0.17ab 0.254 +0.025a 0.358 +0.035ab
+ M, 0.60 +0.08b 1.97 +£0.20ab 0.214 +0.016bc 0.305 +0.054b

R 4 WER I PIME « trdE2e , 7] — 5 b BURAR TR R 7 BERORTE 5% KPR BE, TR

2.3 HeRh AMF X 5 =M IR P BRI

MR 2 AT LA M M, M, Mo, B IR THAR EFIM T 300 P & & HRh M 0300 B3
o0 P EREER T AR, HAh M AFAU T P& B EE R TAEME ., S EEI T K
Ho BRI R ER S PORCR . el M, Mo, AL BT ER 2 P RMCR B3 R TR M M, AR B B R M,
My 2o AL BREA 3 E RS IR AR P RSO 3 38 R T HAT Moy Mo M, M M 203, AT, AR RIR ) AMF
FEVEXT P RIS E—E 22, BeRh AR BLE P RSB AT SRR R AL B 1. 8—2.6 f%,

F2 TEEBZ=HEEKP FEMRIEE
Table 2 P concentration and uptake of clover shoots and roots under different treatments

B hb P P &% P concentration /(mg/g) P % it & P uptake /(mg/pot)

Treatments HF#4 Root i 4> Shoot HF#84 Root b 153 Shoot J4 Total
-M 1.59 £0.51¢ 1.72 £0.05¢ 0.65 +0.08¢ 1.96 £0.17¢ 2.61 £0.09¢
+ M, 2.25+0.30a 2.12 £0.13a 1.31 £0.11ab 4.10+£0.17b 5.41 +0.22b
+M,, 2.33 £0.25a 2.37 0. 14a 1.55+0.19a 5.05 +0.47a 6.60 £0.65a
+ M, 1.59 £0.17¢ 2.10 £0.18ab 1.04 £0.14b 4.06 +0.11b 5.10 +0.20b
+M50m 2.15 +0.43ab 2.23 +£0.32a 1.55 £0.56a 5.17 £0.87a 6.72 £0.25a
+M,, 1.77 £0.24bc 1.58 £0.20c 1.30 £0.23ab 3.63 +0.40b 4.93 £0.26b
+M,, 1.43 £0.17¢ 1.60 +£0.28¢c 1.15+0.18b 3.58 +0.48b 4.73 £0.71b
+M, 2.33+0.24a 1.74 £0.01bc 1.37 £0.07ab 3.45 +0.14b 4.82 +£0.19b

2.4 $EFP AMF Xt =M BRI N 520

B3 3 ATLAE ), BREeFh M, A0 351 , ek B R AR T AE MR T 3840 N & & ; [FaS, Befh M, A0 38 b 35
43 N SR BEMTEM M, M, M KCFE, 2RI R T AR B3R N &8, 505 AT FRAK 29% ; Rt
it M, ACRAL , BeFp b B SN E A b 3 B3R5y N S B2 F B3, HEERM M, 03 5858 M, kxR B,
MAERRHE T #R N RIS RE A M, M, o, M, M AEBE R TR AL B, 22 50 B2 Fh M, A0 3 8 3%
o B M, M KbFE 26% DL b, BERRIR N B St R R — 3, A AL B R T AN EE AP AL B, T B
IR BT B E 2R BT B N B s vl i A 56% Bk & N AR 55%
2.5 P AMF X =H-ERIL K R0

3 4 WTRAE B, 38 M, M, M, M AbH R385 K &8 B 58 TR, H AR M, 038 5
EE T HEAD M, M A3 R M, M b B KSR S RN AL B 14% 1 16% . AR R K IR
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Table 3 N concentration and uptake of clover shoots and roots under different treatments

B hb P N &4 N concentration /(mg/g) N W it N uptake /( mg/pot)

Treatments HbF 43 Root b _EF#R4) Shoot H T #R43 Root Hi b4 Shoot M4k Total
-M 35.8 +4.8a 48.0+7.6a 16.0 £1.5¢ 54.3 +3.0b 70.3 +7.1b
+ ank 34.1+2.5ab 40.3 +3.9bc 19.9 +0. 7abe 78.8 £5.2a 98.7 £6.0a
+M,, 32.4 +0.8bc 38.5 +1.4bc 21.7 £3.2ab 79.7 £8.4a 100.3 +11.2a
+M,, 28.8 £1.5de 40.3 +1.8bc 18.7 £1.7bc 78.2 +4.1a 96.9 +4.4a
+ My 0m 29.3 £0.4cde 38.0 £2. 1be 20.8 +£2.9ab 87.6 +7.5a 108.5 +10.5a
+M,, 28.7 +1.5de 36.9 +1.8bc 21.0 £2.4ab 84.7 +1.8a 105.7 4. 1a
+M, 27.4 +1.0e 34.3 £1.4¢ 23.6 +1.6a 77.0 £3.9a 94.6 +2.3a
+ M, 31.3 £2.4bcd 41.9 +2.7ab 18.7 £2.6bc 82.3 +4.5a 101.0 +£6.9a

®4 FRELE=MEEKK REMREE

Table 4 K concentration and uptake of clover shoots and roots under different treatments

B kb B K % K concentration /(mg/g) K Wz iie&: K uptake /( mg/pot)

Treatments H5 T #5843 Root b #543 Shoot H T34 Root b 343 Shoot J i Total
-M 18.9 +2.6¢ 27.4 £2.0b 8.2 +0.5b 31.3£2.9b 39.5+3.8b
+ M, 23.0+1.7ab 31.3+1.1a 13.4 £0.7a 61.0 £3.0a 74.4 £7. 1a
+M,, 24.1 +2.3ab 30.5 +2.7ab 16.0 +1.8a 65.1+1.0a 81.1 +8.8a
+M 21.6 +1.6bc 30.6 +1.5ab 14.0 +1.6a 59.4 £3.7a 73.5+4.9a
+M50m 22.4 +2.4abc 26.5 +0.1b 15.9 £0.3a 61.0 £5.3a 77.2 £5.6a
+M,, 23.5 +2.2ab 29.9 £2.9ab 17.2 £0.5a 68.4 £3.7a 85.6 +3.4a
+M,, 19.7 £1.3¢ 31.9+2.8a 15.9 £0.6a 71.5 £6.3a 87.4 +8.8a
+ M, 25.1+2.1a 29.0 +£2.3ab 14.9 £0.9a 57.5 £5.5a 73.2+£7.2a

2.6 HFP AMF X H =MFHEITK Cu.Zn Mn B
HIZE S ATLLA Y, A AL B E A AR T 3R R TR Cu R 2 SRR 5 M, M AE BB R Ab 3
SHURT 54% 1 63% , 225 W3 s R AP A B B 28 R T AR AL HE, 30 M, 203 Cu & Bl HR A
HAALTE 166% o MAERRHL E RSN Cu S ERE Al M JE BB 38 TR HEFR AL 3 80% LA L 5 Hog 4 b b 2
WA R Cu & BAK, HER B, BRI LR 50% 724 ; HF LB R WA E - ERNERE
.
®5 AELE=MEHHK CuZnMn &8

Table 5 Cu, Zn, Mn concentration of clover shoots and roots under different treatments

Cufrlt I il Vi it

BeRh kb 3R Cu concentration/ (mg/g) Zn concentration/ (mg/g) Mn concentration/ ( mg/g)
Treatments H TRy Ho By TS b 134y TS Ho 1Y

Root Shoot Root Shoot Root Shoot
-M 31.8 +4.1e 3.5+0.7b 82.2 +6.6¢ 14.6 +5.6bc 102.7 +3.2b 69.2 +1.9a
+ M, 78.5 +£10.5ab 1.7 +£0.2e 140.8 +11.6b 19.4 £2.2ab 65.2 +1.0e 61.4 £5.5ab
+M,. 14.5 £2.4f 2.7+0.0c 94.0 £7.6¢ 15.0 £4.4b 79.9 +4.6d 59.1+5.5b
+ M, 11.8 +0.8f 2.4 +0.4cd 76.1 +£8.4c 18.5 £5.6ab 92.5 +4.0c 68.2 +8.0a
+M, rom 53.4+6.4d 2.5+0.2cd 139.0 +18.8b 15.2 £1.4ab 127.7 £9.3a 65.4 +11.3ab
+M,, 84.7 £2.5a 1.8 £0.2de 172.8 +4.2a 7.8+1.8¢c 121.3 £9.1a 57.5+5.3b
+M,, 69.7 +3.7bc 1.9 +0.0cde 142.6 £9.5b 14.2 £3.4bc 48.5 +1.4f 62.2 £2.7ab
+ M 62.7 +7.9¢cd 6.4 +0.5a 134.5 £11.2b 23.0+1.7a 67.0 £3.0e 57.5 +£2.4b
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BREFP M, M, Ab35, T HAN AL BRAE AR T 387 Zn & BB EFPOHE S , fm vl s X IR 110%
M B EBST Zn & B ST AR RIAA B AUER M, 03 8 2 5 T X AL 58% , H 5880 M, M, Ab 3 2=
FRE RS EEMN M, A 195%

HR M, 5, 1M, B IAEARHL T304 Mn & &, RN M, M, M M, M, 52 FEAR T FE R T 38
g+ Mn &, M M, M, M, Ab3 5 R T EE S Mo &

3 HieE4%ie

AMF 7E455%E 38 FINREMIAN , EER IR C 7RI 1358 X318 AW A K M2 28 708 SRR 00 i ol s
S5 . AMF f4M A FEREER T B VIR R KI P ALAEBE AMF BE9 454 R A T #6748 s AR S A1 I
oM, AMF R H B B A ) 2R BE 2 A1, N 8118 EAEY) . ASWFoE B AR AL T RIS [R) it A
AEFEXT AMF BEVE DI RESZ A A K W EHEEE . L5 B 18a i B H g #h i) AME BV e Rh 7], HEkh
Ab 3R B AR T A Y B = ER AR KA Xt PONLCK IR, (B R AR AR XS 2 B B A [ i AT 1 b,
) AMF 7% A K R FEAFE 22 5, VAR AN [F] 3B B 1 3R 5 520 T AMF BEV% 2549 , T % e 2] AMF
BIEHITIRE

REREFRNEE G518 EZE RN W EEISR, B H ARG N BRI R (58 2 #
AMF #7015 Ff AMF) 056 3 B P BeFh AL BRARFE T AR LA NS A (R e R, WU RPEeF (8 AH R A B AR 2%, 4
YEEABEEZS . FEREPR" AR R RN E R E Y E KR T RERE R, A
RYR G5 FEYBRARREYEE D ENEMX ., RAMALES, PFEEEHERRE(GEE CK KL
LA AME) 47588 B 2R T AR Y AR KRB SR IR, AW 540 B8 B AR SE B ) AL BN R B 2
SBEFSRR EFEREER

AMF Fx =M AR LR SR B STEROR R, X S E MR URE LK E LA K, AMF 136
ZEWMAE IE FMHEM LIRS FME SRR R E, 18 EHEY —BU00KET, LIEA SRS
W R BER VLEE . FEGRIGH DL 4ENE P AR 45ke/hm’ , Sa J5 P B 36 b i AM 2L B 707 97 B PR A%
T 50% 1 7% ; Ti4E4F i P Skg /hm® Fl 15kg/hm” , AL B FARE " o 8a MALKAE T AMF BHE 1941
B FE B B, AR 38 AMF fR B 22 R AR b (N 3B 4R ik T8 ERE A M TEHLFRSY) (B3 545
JIE 43— 2 GRFEIR B T ARSI TE R — /K F) s 3R o35 B B IR0 3 1) AMF 84804025 B AR AL i 5
Hi iy AMF )R8 BH B BN FFAERA  Corkidit ™ WSS RIAEIER , N JES645 T AMF KIZhAE, 20 BS A K
HIAHEAE 58 % AMF BN AL TR0 N AER) 38, BT 55 00 & B A i NPK 4 JE R e 1 36 3 55 L
R AR TR i NP R JNK B EFEAR T AMF BEI& 193800 .

AR EET B F R ER, E8 AW A KA R B, B3 AMF FERTA8{L , X 227
LRI TS BRYE R T NP K R HEMEITCENREAR, 5Ih% " BE5E Clomus epigeaum,
Glomus mosseae, Glomus caledonium =FE X LA ZE A K N 3 # AMF a0 kY, (e dEAE AR NP
WFIAER R , HH Glomus mosseae HeFAEMRAT PN IR ISR FH B HeAh b3

B UG A] L, 4325 B AR FIMEAETE BU AMF ##9% , T2 U AM B AR T B AN [R], BB T 0 AEL AR A 1 R B I 3800
Al &AL RER i AMF #7&% 2F EMR YL, 185 T FR R TR EMEE S, A RIEEL 3 %
M AM Xf 7 ER R R TER B RE ST

References:

[ 1] http://www. chinabgao. com/reports/12029. html.

[2] LiuR]J, Chen Y L. Mycorrthizology. Beijing: Science Press, 2007.

[ 3] Porras-Alfaro A, Herrara J, Natvig D O, Sinsabaugh R L. Effect of long-term nitrogen fertilization on mycorrhizal fungi associated with a dominant
grass in a semiarid grassland. Plant Soil, 2007, 296 65-75.

[4] Wang M Y, Xu Q, Liu R J. Colonization status of arbuscular mycorrhizal fungi on host plants grown in long-term fixed fertilization field.

http ://www. ecologica. cn



1462 £ OF ¥ R 30 &

Mycosystema, 2006, 25(1) : 131-137.

[5] ZhangX H, Zhu Y G, Wang Y S, Lin A J, Chen B D, Zhang M Q. Effect of long-term fertilization on the diversity and distribution of arbuscular
mycorrhiza fungi in Northeast China. Acta Ecologica Sinica, 2006, 26(9) : 3081-3086.

[ 6] Phillips ] M and Hayman D S. Improved procedures for clearing roots and staining parasitic and versicular-arbuscular mycorrhizal fungi for rapid
assessment of infection. Transactions of the British Mycological Society, 1970, 55:158-161.

[ 7] Biermann B, Linderman R G. Quantifying versicular-arbuscular mycorrhizas: a proposed method towards standardization. New Phytol. , 1981, 87
63-67.

[ 8] ZhangM Q, Wang Y S, Xing L J. The relationship between the distribution of AM fungi and environmental factors. Mycosystema, 1999, 18(1) :
25-29.

[ 9] Gisela Cuenca, Zita De Andrade, Milagros Lovera, Laurie Fajardo, and Erasmo Meneses. The effect of two arbuscular mycorrhizal inocula of
contrasting richness and the same mycorrhizal potential on the growth and survival of wild plant species from La Gran Sabana, Venezuela. Proquest
Biology Journals, 2004, 82(5) ; 582-588.

[10] HeZ Q, He C X, Zhang Z B, Zou Z R, Wang H S. Physiological study of tomato growth effects induced by different arbuscular mycorihizal fungus
strains. Journal of Shenyang Agricultural University, 2006, 37(3) : 308-312.

[11] M rtensson A M and Carlgren K. Impact of phosphorus fertilization on VAM diasporas in two Swedish long-term field experiment. Agric. Ecosyst.
Environ, 1994, 47, 327-334.

[12] Johnson N C. Can fertilization of soil select less mutualistic mycorthizae? Ecological Application, 1993, 3(4) ; 749-757.

[13] Corkidi L, Rowland D L, Johnson N C, Allen E B. Nitrogen fertilization alters the functioning of arbuscular mycorrhizas at two semiarid grassland.
Plant and Soil, 2002, 240 299-310.

[14] Jansa J, Smith F A and Smith S E. Are there benefits of simultaneous root colonization by different arbuscular mycorrhizal fungi? New Phytologist,
2008, 177 779-789.

[15] Zhang G, Wang Q, Zheng R, Wang R J. Effects of different VA Mycorrhizal fungi on the growth of potatoes. Acta Agriculture Borcali-sinica,
2001, 16(4) : 115-118.

SEHk:

(2] xumEsk, BRRiie. WA, JuatRhag kRt ,2007.

(4] EZARME,XNEHE. W2 AOHAL 15 b AM HEXN 7 ZRWIRGVIRGL. B, 2006, 25(1) : 131-137.

[5] e, RKE, E4W, WEE, BRIRAL, 3KEKR. 7R AL b 23 A B R 0 A S 4 A I m. A= 454 4R, 2006, 26 (9) :
3081-3086.

[ 8] Fk3EIK, E4H. MALE. FREHETFH AM EEMARRR. BYWARS, 1999, 18(1): 25-29.

[10]  BUEHE, PO, KR, ABESR, T, ASIF ABLTEAR ELT X e i 26 4 Bt o6 A 31 D 3 A . Tk AR Mk R 2241, 2006, 37(3) :
308-312.

(151 3Kz, BEER, UGk, EHCE. KR VA RN DA KK, H£JuREH, 2001, 16(4) : 115-118.

http ://www. ecologica. cn



	06a60.pdf
	06a61.pdf
	06a62.pdf
	06a63.pdf
	06a64.pdf
	06a65.pdf
	06a66.pdf

