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HWE . AEH R (arbuscular mycorrhizal , AM) HREERMESRAGWE SHESLER T EAHEEH, RAZARSER 2, 1A
PORTF) IR T /N S8 B (Bauhinia faberi) 41 HF AM B 5, 41 E MBS EY &R R | BIRE QLR M EARZON
(mycorrhizal growth response, MGR) 7E—/MERKZE NS BA L, G55 KB, Glomus mosseae Fl Glomus coronatum BEFUT AR Y
L3P, IR AM R B A AR R R RO R W SR AM LT R 0 ) AR B IR T SRR X A R )
P BCR R AN AM L R0 L SRR Al i A A S AR T 35 5 6. mosseae S /)N Eh 3 F- 1 RO 03 AML T, R 69 4y i AR
K MR E AR R YR FI RN W = T G. coronatum PRSI ; ARKON 2, HeFh AM B REA 8 T IEBER B
ZABRAIVE , ELBEE v i 3 A A PR B O WIS, ANTR] AMD BRI XS /)N 1 485 B P 40 i A A AR At AR VR R B 1 22 5, 42
FNAE 22 DU IRBR A ) T DR PR T AT AR MBS 50N EUARYR S W i 106 1 s A 0 38 AML BRI

RGBS R G BRI U 20057 70 BRI AR KA s ik A

Impacts of arbuscular mycorrhizal fungi and phosphorus on growth dynamics of

Bauhinia faberi seedlings
SONG Chengjun', QU Laiye®, MA Keming” ", FU Bojie’, CHEN Ling '

1 Key Laboratory Of Energy Resource Utilization From Agncultural Residues (MOA) , Institute of Energy and Environmental Protection, Chinese Academy of
Agriculture Engineering, Beijing 100125, China
2 Research Centre of Eco-environmental, Chinese Academy of Sciences, Betjing 100041, China

Abstract: Arbuscular mycorrhizal ( AM) fungi play key roles in ecological restoration and ecological reconstruction of
degraded ecosystems in arid and semi-arid lands. Based on the previous results of limiting soil moisture and soil available
phosphorus ( AP) deficit in the arid valley of Mingjiang River, which is one of the main branches of Yangtize River and
located in the north of the Hengduan Mountain Systems, a full factorial and completely random pot experiment in a
greenhouse was designed and conducted to understand the influence of two AM fungi ( Glomus mosseae and Glomus
coronatum) on dynamics of Bauhinia faberi seedling growth. We calculated biomass production and its partitioning,
inoculation rate, and mycorrhizal growth response (MGR) across one growth season with two soil AP concentration (P1;
6.0 and P2; 24.0 mg P/kg soil). The following results were obtained: (1) Irrespective of both low and high soil AP
concentration (6.0 mg/kg and 24.0 mg P /kg soil ), both AM fungi could well colonized root of B. faberi seedlings. Under
two soil AP conditions, growth promotion effects on seedling root, leaf number and biomass production were significantly
increased marked when inoculating B. faberi seedling roots with both AM fungi ( G. mosseae or G. coronatum); (2)
inoculation with G. mosseae or G. coronatum on seedling root significantly impacted on root biomass accumulation and its
partitioning ( P<0.05). However, soil AP did a little effect on biomass accumulation and its partitioning ( P> 0.05), the

coupling interaction between inoculated with AM fungi and soil AP was obvious (P<0.05) by multivariate analysis of
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variance (MANOVA) ; (3) The inoculation rate of G. mosseae ranged from 51% to 71% under low soil AP condition and
ranged from 60% to 74% under high soil AP condition, the inoculation rate of G. coronatum did from 30% to 31% under
low soil AP condition and from 35% to 58% under high soil AP condition. Therefore, seedling inoculated with G. mosseae
had absolutely higher the root length, leaf number, total biomass, inoculation rate, and MGR than those of seedlings
inoculated with G. coronaitum. The result suggested that G. mosseae is the more appropriate host for B. faberi in poor arid
environment; (4) MGR of G. mosseae and G. coronatum was marked increasing, Inoculation with AM fungi can decrease
the limiting strengthen of soil AP. Moreover, the extent with age of seedlings ( both 48 and 86 day) was apparently more
stronger than those seedlings of 104 day. However, no significant higher of inoculation rates for both AM fungi under 6.0
and 24.0 mg P/kg soil condition demonstrated that the impacts of soil AP on inoculation rate of AM fungi was weakly. The
different abilities of both AM fungi ( G. mosseae or G. coronatum) could improve growth on B. faberi seedling, which
indicated that it is important and necessary to select beneficial AM fungi for vegetation restoration practice in multi-resource

limiting regions.

Key Words: degraded ecosystem; arbuscular mycorrhizal fungi; multi-resource limitation; growth dynamics;

vegetation restoration

AR (arbuscular mycorrhizal, AM) B2 A AR A 40 A2, A0l A AE S 3 43 BRI — K IRV B ik
% 5 i b 1 909% LA A REIAR ZTE A AM Y S AM AN REHE SR A7 AR 0 3 v /K 43 F03% 43 (W 17 L4330 9 FE DG + 396
M55 e AR TS BURERE , WA #E 27 AP A K Rl H sty It iR (b A S R E S E S B A B %
DIRe e AW AM PR32 KT8

T L1 X T R A R T e SRR R S S M PR A 0 T TR G 55 2E B2 2 T AR S R 2R G VA B SO B X, A AR
HE A AR K SR 38 A AR A, BB R —TRA Y AR 55T N 8RB ( Bauhinia faberi) S K M IAE A
Wb ZAEA: S T ANHREARZ — TEREWTIL X T 504 DIl 40 A, BA B i SR A O R K - DR R, 7R T 4 A A
R RZEH /N R B AW S AR AR S AR B Rs , A B R W Ty, SR R B A
PR R A M KRB AAAE B 0 T B IR AMTTE 0 LIET RE/ Em R 2 T4 e e, RERAMESRGE DL AM
HFH HRETR (Glomus) 2T RAEBRG TR 12 AM EH , Glomus mosseae W2T 24 S RGP AL H AM F P, O R
TP A A M P ASRE R T RIRBE A0 /NS i B G /K 43 A% 43 6 1368 R B8 0 © A B 7 A s 101 i
AM B AE T FABRBE AT T XA DA AN AR — E s Z b B RIRTSE, BB 2 0F T AM BOTE CRE 77 8 /N o 3 - 1
FASE 3+ RO RE JI AR AE . R B X K 40 AN 35 22 00 2 G WU B A 45 41 O R R X S 4 £
HAM FUR, RBCHEFT AM RS R AR RO 2, RTINS R B R Ay A A ELAS TR AE I I AN TR AM TR Rl £ o R AR
JEARTR], A4 B T A AYSE W T AU PR EE . e, AT R T AR 5 40 T B BB BRI, o 5 20 A S IR Bl 25 R T X
il AM B0/ IN B B B R A0 i B AR VR AT IRV T 5 8 L & 3R RS H AR K 52 308 5 S BRAR LR LA Ak A0
1 MREFE
11 R

FEEY  DEEEEETH (Bauhinia faberi var. microphylla) ,

3 AM B R Glomus mosseae( G. mosseae) Fl Glomus coronatum( G. coronatum) , R AL F TR B E A E 37 5
BEIRWF T AT G ) 3 St b 300 o e S B Y IR B, NS KA AL T RN 22 )7 BL, 6. mosseae MHTHEIE 5
el (Allium coeruleum) MR 3B, N 2857 A1 F-/20 mL E#H, G. coronatum S & FE IR TV E (Artemisia desteroru) HEBR 4>
75,04 1390 il /20 mL R

MEEERT U D did 2 mm B T SRR A1 A BT pH (D 8.8, LG4k 289 pS/em , HUAWE & 1 5.9 mg/kg,
EEAE N 13.3 mg/ke, IEAE &R 4.2 mg/ ke, REUE KR 32%,

12 et

2007 FAEIRIVL T B A 420 X AT S (DU 8 | TSR IR ARG 1) SRAEDF EAEYFI T, 3 0 16 Kk 5 A IR i
PR/ DA B, RBOGH MR R FE W F T, T /54 M, 2008 4£7 A 5 H4EM, Bk iaiifh 7, F 209% We i iR i 3 4
h, ZEIBK PR IR 24 b BT 2.5%NaOCH # R Rl T2 10 min, SRS FEZE /K YR 20 min, FHER A7
FUEAUICEL N e B 3740 P, B N & 7d( 60%IRJE 125 °C ) o 4EFTHT, V0 L FIERER A 1R B K 3 ¥ (1.1 kg/em® 126 °C
20 min) , — R PESEIAR (250 mL) W 75% kG5 . gimteils 2 s 5 B R 3 — B4l i R84l (1 vR/#F) . M BT, &
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MRIEHEILT 150 g, SRIGTRAFEFIF] 5 o, FRAIA 100 g BT, 5 B w5 — W2 BRA 3.5 ¢, IBF IRk /328K, Bifa,
AP R 2 rP Ik BEANIC LU 2R Y ) B AR ([ NaH, PO, | = 4.9 mmol/L) FIZEMEK

RISE 2 B E (6.0 mg P/kg F124.0 mg P/kg) Fl1 2 NEALHL (6. mosseae 1 G. coronatum) (1) o WI/BBH A Al LIS
PITF B AR EHE £ (0—20 om) B & 2 BB ARE R S EH, 32% R EOK BN R TR A4 K ERE B EKENTY
2 SRANTIRI A IR 3G 6 ASb 3 A — b PRI E 12 A EE L 72 BT BRI e X R N SR AT
LB TR FRA L AN IREE SO BRI 14 h IR EE N 19 °C ARXTREE 88% 5 IR FFLE 10 h, I EE 25 °C MIXHRE
70%., 2008 4F7 J 27 H FFIRFREIEEGIK S RE2E 11 A 7 BEHR, B A G, B R 5E— IR JCH% Long Ashton 771,
PMRAIE R BB FRITTR LN,

F1 R AM EEBKE R HMEARE

Table 1 Concentrations of P fertilizer and AM fungi treatment and their application ratios

IR AN AM BURE e S Nal, PO, /& FI AM LT H
Qb PR Concentration of soil phosphorus and AM fungi Volume of NaH, PO, solution
Treatments # Phosphorus AM HH and AM fungi ratio per kilogram sand
/ (mg/kg) Mycorrhizal status/% / (mL/g)
LPCK 6.0 0.0 0.0:0.0
LPGm 6.0 2.0 0.0:5.0
LPGce 6.0 2.0 0.0:5.0
HPCK 24.0 0.0 120.0:0.0
HPGm 24.0 2.0 120.0:5.0
HPGce 24.0 2.0 120.0:5.0

LPCK . ﬁﬁﬁﬁﬂ‘lﬂ;LPGc; MK Hs +B:Fh G. coronatum ﬂ‘IE;LPGm; fE#E+ R G. mosseae QIE; HPCK . %ﬁﬁﬂ‘?cﬂ, HPGe: & +3EFD 6.
coronatum ’ZIZIE; HPGm. SHE+3%FD G. mosseae ZbFH

1.3 HEAh T

TERTRAS 48 K (86 KA 104 K73 RIS T , B b AR YOI E) 3 BRI, IR 2 d B A SE R, WoHIET, 200
FEREAR R MR R B 4 AR RSE R IGES VR R U SR R AT HABE . AR S SR IR 2 AR
FEARKEAEL R 3 FF I 42825 350 40 S S RN 40 AR A B2 L SRIS 7E 68 CHUAR it = AE 5, £E 1 43 2 — 4317 K°F- (Mettler-Toledo AL204) |-
Pk, BPA & B AR Pt . S e T RE R /N SRR AT T OCE 40T K3 Phillips A1 Hayman " iR i 7 ik e o, 2
Y (IR) R R PINEE (1F% ) Fm TR RN 7% = (RYARBEE SARED) x 1001 AR ZLIL (MGR) 75528 Uk : MGR
(%)= (HHAEY T E- ALY T E )/ EARE Y T Hx100% ) K R & H 1 B i AU &2 {X ( Honggu , Akinori
MYKA. Lab. 1.01 Ver) 5,
1.4 Hyiab

BT 2077 225001 (MANOVA ) SR RIPEAN AM BB A+ SRS 4 AR R (MR B S 2 MBS G s, 55—
R MANOVA RIFSE AM L RT3 ) 2800 NS B A 3 55 =40 R Tukey's HSD J7 ik b AT 223 HUAE, 2R H B R b AH
KA HTIERT 8 A BT 48 09 AR K SEGHATAOC BT, Jr 2853 BT, A SV BCE E 47 1R S A6 30, b B IR 50 4, LAGRIE AR
PR IEZS A T 2550, A 88T ¥7E SPSS13.0 #{F ( Standard released version 13 for Windows, SPSS Inc., IL. Chicago,
USA) E5Em,
2 &R
2.1 RFEBESRMET AM BT X /NS = B Y 40y v A i 25800 s AR

Wi H 85 25T, 56F 6. mosseae FN G. coronatum J5 , AM E.BEXT/N L BB D1 AR R A B IR YL, G. mosseae AR YLR
BERT G. coronatum WREHLAE AN [F] W4 1B BEARMR e R AH 22K AR ZATT 6. mosseae F1 G. coronatum XA FR MG A3 531
AbAE 51%—T1%H1 30%—31% Z [6] , mBE4F T G. mosseae 1 G. coronatum ¥R 2 112 4L 43 HALHE 60%—T4% Fl 35%—58%
ZIa (K1),

2 R L2007 E TR EE TR A ST (P<0.001) , T IEBEXT AT AL 4 00 B 80% A B35, AM BB X /0N I 85 2 I 4
AR RN L WA AM X AR KA HAR I A
22 ARFBESAE RN AM ECpE /N 3 2 i R 4 i A R 0 B 255 )

RIR LB T R G. mosseae B G. coronatum ¥4 WIAR R4 KARE BB MEVEEH , IR YT 86d Fl 104d AY4H ¥ 42
HEVE B 2 T 48d (4l . & 2 AT 0L, 48d (4N T #E HPGm 23T MRK Lt LPCK AbFRIE N T 57% , 78 HPGe ZbFE T AR
H LPCK ABRIEIN T 8% ;86d AYLNTE , LPGm AbH FARK H LPGe ZFHIE N T 33% , H LPGm F1 LPGe 403 ()R K 73 H] Fb LPCK
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ACFE N T 104% F1 53% ,HPGm AbFL AR L HPGe AbFRIETN T 43% , H. HPGm 1 HPGe b AAR K 4370l Lt HPCK Ab 38 /i
T 131%F1 62% ;104d B4, LPGm AL HL T AR Lt LPGe ALBE N T 15% , HAE LPGm 1 LPGe ZbHLF MR 435 b LPCK 4b 2
HANT T7%H 55% ,HPGm ALBEFIAR K [ HPGe ZbBIEHN T 10% , HAE HPGm #l HPGe AbFE R, #2K 435 Lt HPCK Ab B4 i T
89%FN 72% . 73 4h, 78 3 AR I B, 4 #E HPCK A3 R AR 4051 L LPCK MBI N T 15% \13% 1 16% , 7 HPGm b3,
RN LPGe ALBEBEIN T 36% 29% M 24% , £ HPGe AbFE T  ARK 5 b LPGe ARBEEIN T 12% .20% A1 29% .,

R2 TEHBEZFGT AMEENNIBRFHRYEEREMNSTHEDI N

Table 2 Multivariate analysis of variance on effects of AM fungi on growth characteristic of B. faberi seedlings under different soil phorsphorus

O T A A o P P
Effect Wilks' lambda T value Hypothesis df Sig.
#HFE Intercept 0.004 8.000 11.000 355.300 0.000***
WAL P fertilizer 0.442 8.000 11.000 1.735 0.195
B AM fungi 0.012 16.000 22.000 11.282 0.000 ***
BRALX BRI PxAM 0.228 16.000 22.000 1.506 0.184

w kAR 0.1%CF 1122 5 W35k

90 -

ELPCK E=HPCK 25 ~
80 L LPGe EHEHHPGe
[ LPGm HPGm ¢
70 -
& 20 |
HE : 5
~ 2 ®E
3o - 2z f
¥ b H e
ﬁé 30 7 H =
H [
T (=]
20 % E = o0 L
10 % H
% b
0 % H 5 L L L
48 86 104
48 86 104 .
Seedl d
Wil Seedling age/d Hillt Seedling age/

B2 £KFAFEBEET/NDRFHERLERKERET AM
HEMNEK
Fig. 2 Change in total root length of B. faberi seedlings

E1 EKFXNLAEBEAM AHELTRHNDSRERHRHHIR

RHMERBHRE
Fig.1 Change in infection frequency of B. faberi seedlings

e . . . . . inoculated with two AM fungi differing in soil AP concentration
differing in mycorrhizal status and soil AP concentration in
during one growing season
LPCK: fX#iAb PR ; LPGe: KB+ G. coronatum Zb3; LPGm . X
Wi +4F G. mosseae AbFR; HPCK ; F@ibHE; HPGe: mili+3FP G.
coronatum KLI‘IE; HPGm: S+ G. mosseae AbFH

growing season

LPCK; f&#EALHE ; LPGe : fIXB+HEFD G. coronaium REBH; LPGm: fik
W +HEFh G. mosseae AbFH ; HPCK ; Ei#iAbBH ; HPGe ., S+ G.
coronatum AbF; HPGm: [H#i+1EF G. mosseae ALFR; K[E)/ING F
B3RIRTE 0. 05 KT F22 R 3

AT SRS e G, mosseae B G. coronatum X+ GH BT A BCEANA BB IMAE , AR XY 86d Al 104d HI4h v F 42
HEVEJTIN 5 T 48d (W4T . M 3 AT UL, 48d B4 7E HPGm ZLFR T, it A% 1k LPCK ARSI T 281% , 75 HPGe 2bFE T | it
JF bl LPCK AbBEE N T 17% ;86d A4, LPGm A3~ I -t LPGe AL I T 15% , H LPGm F1 LPGe Ab3H (4 - J %54
SIEE LPCK ACPHIE N T 533%F1 450% , HPGm AbBE I BBt HPGe ALBEIEAN T 54% , H. HPGm Fl HPGe AbFEAY I F 5043 31 e
HPCK AbHEHE N T 433% 1 247% ;104d (%718, LPGm AbH T it B 8L LPGe AMFESE N T 29% , H.YE LPGm 1 LPGe 4bH T, i
FET 5 LPCK ARBESE I T 471%F1 373% ,HPGm ZLFR I -8 Lk HPGe ZLBEHEINT 5% , HAE HPGm Fil HPGe Zb3E R, I
053 L HPCK ARSI T 461% F1 433% , 53 4b 78 3 DB W B, 41 i /8 HPCK A3 T, i 7 2043 i) b LPCK Ab 383 i T
17% 25%F1 10% , £ HPGm ZLFLT | i 545535 Lt LPGe B IN T 205% 5% 8% , 7E HPGe ALFET i 5 4443 51l Lk LPGe 4b
RN T 30% ~21%F1 24%

AT SRR T e G. mosseae B G. coronatum XFFEAR A 95 Y945 B W A9 S /E FH , AR X 86d 1 104d A4 B 4L
PRI & T 48d 4h T . B 4 AT, 48d AN HPGm ZLBE T, A 95 [ LPCK BN T 156% , 7€ HPGe 2b¥EF 214
HE LG LPCK 2R3N T 22% ;86d MIANHE LPGm 4B T ZE W fe Lk LPGe AMBE N T 12% , BAE LPGm Fl LPGe 03T, A= ¥y i
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S LPCK 2RI T 19%F1 6% , HPGm AL BEAE & 1t HPGe AL N T 7% , HAE HPGm Fl HPGe A3 T | 2L #4843
t HPCK ARFEIEIN T 36% M1 27% ;104d ML HFE LPCGm ALBE T, AE Wi H LPGe ARBEIEIN T 15% , ALAF LPGm M LPGe 4b 3T,
ARG LPCK ARSI N T 45% F1 26% , HPGm AL B A A= ¥y &t L HPGe AL SIS N T 23% , H ¥ HPGm Fl HPGe Zb3 T~ A=
Wyt B L HPCK A BN T 68% F1 37% ., 53 4h, 76 3 AN W By, 41 i 76 HPCK Zb 3R, 7R ¥4t 43 5 L LPCK Ab B4 hn T
22% 3% 15% ,7F HPGm AFE R | ARy 70 )48 LPGm ALBEI NN T 36% 29% F1 24% ,7F HPGe AbFEF | AR e 23 5% LPGe 4b

TR T 12% 20% 1 29% .,
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Fig.3 Change in leaf number of B. faberi seedlings inoculated
with two AM fungi differing in soil AP concentration during one
growing season

LPCK: KB4 IE  LPGe . (KB+1FD G. coronatum 4bFE; LPGm.: ik
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Fig.4 Change in total biomass of B. faberi seedlings inoculated
with two AM fungi differing in soil AP concentration during one
growing season

LPCK: {KBALEE ; LPGe . IKBE+3FN G. coronatum AbH; LPGm: X
Wi +4F G. mosseae AbFR; HPCK ; mBibHE; HPGe: mili+3FP G.
coronatum QI:IE; HPGm: [H#+1Fh G. mosseae AbFH

2.3 AFEIBEAAE T HER AM BT X /I 3 3 i Y 4 v A M AR RS 2 BE A R
HIZR 3 AR Al AML ECER OGS &)y 1 A AR ) AR R R 3 BCAT 50 (P<0.05) |, {H SR 20 4y v A= i LR R R 32

R3 TRALEBNBEFRYHENEEEREFNRES SR

Table 3 Accumulation and partition of biomass of b. faberi seedlings under different treatments ( mean + SE)

g i i R o AR o M AR W Y= MEY R
Treatments Leaf dry mass Stem dry mass Coarse root dry Fine root dry Aboveground Belowground Total biomass
/g /g mass/ g mass/ g biomass/ g biomass/ g /g
LPCK 0.023+0.007 0.045+0.008 0.117+0.018 0.049+0.010 0.068+0.008 0.166+0.041 0.234+0.035
9.83% 19.23% 50.00% 20.94% 29.06% 70.94% 100.00%
LPGm 0.083+0.027 0.109+0.007 0.094+0.020 0.093+0.009 0.192+0.012 0.147+0.020 0.339+0.035
24.48% 32.15% 27.73% 15.63% 56.64% 43.36% 100.00%
LPGe 0.036+0.012 0.055+0.015 0.127+0.036 0.077+0.012 0.091+0.013 0.204+0.018 0.295+0.029
12.20% 18.64% 43.05% 26.10% 30.85% 69.15% 100.00%
HPCK 0.041+0.024 0.068+0.006 0.128+0.056 0.032+0.013 0.109+0.014 0.160+0.035 0.269+0.028
15.24% 25.28% 47.58% 11.90% 40.52% 59.48% 100.00%
HPGm 0.129+0.025 0.124+0.017 0.123+0.035 0.076+0.010 0.253+0.039 0.199+0.028 0.452+0.041
28.54% 27.43% 27.21% 16.81% 55.97% 44.03% 100.00%
HPGe 0.097+0.018 0.106+0.022 0.105+0.025 0.060+0.014 0.203+0.011 0.165+0.021 0.368+0.034
26.36% 28.80% 28.53% 16.30% 55.16% 44.84% 100.00%
F, 1.941 1.158 3.684 0.051 1.445 4.774 7.937
Fiy 8.837" 3.357* 2.878 2.678" 5.036" 9.294 " 9.351"
Frouw 0.762 3.7719" 0.641 2.446 " 2.409 0.369 * 0.796

LPCK . {K# b3 ; LPGe: K +3EF G. coronatum Ab3H; LPGm: KW +4EFl G. mosseae K03 ; HPCK. @i Ab3; HPGe. mifE+3EFr C.
coronatum AbF; HPGm: S+ G. mosseae KB ; = [0FR 5% K- L1022 5 W&k
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WA B2 (P>0.05) , ELBEFT AM B AL FHAZ B AR .38 (P<0.05) , 7E LPGm AL T | gh i A S AR 9 A4 it 5 AR am
YA AE P43 W HE TPGe AMBENE I T 15% 131% \98% M1 21% , H3th A=y 38 in T 111% it F #4498 F % T 28% , LPGm 4k
PR I B BN 129% 58 03] 249% , He LPCK ARBEISIN T 149% ;76 HPGm AMFER |, 40 60 B E Mt A i 222 Wi F 2
MRAEYE N HPGe ARBEMEAIN T 23% 33% 17% M 27% , B 13 A= P8 T 25% mi s FEBE 9 R T 21% , HPGm Ab
BRI B B BN 26% 38 /N5 29% |, H HPCK AbFERIEHN T 87%
2.4 MY

AM H ARG SN DR B A R SEARCHE T B (R 4) . RS HEEE XK thim A8 BBy a2
B B IEAR SR, T SR 25 b 2 38 SAR 56, S AR SR SN 238 5 /NS B I P A AUARZE FRIREZE 25 ) Bk i Rk
W AHIE /N R R A R R SRS AT MRS M R B ARG S R BUEAH G,

R4 TRLGENSZRFEBROGEERSHMELENEXXER

Table 4 Correlation between growth parameters and infection rate for B. faberi seedlings under different treatments

P =pk  AIRK N L MW N A
. : o SEPE e, BORE
Basal Total stem Fine root . Total Infection
. Height Leaf . Root/shoot
radium length length /e b biomass - rate
/ mm / cm / cm o flumber /g ratio /%
Z£ B Basal radium /mm 0.83* 1
AHHR K Fine root length /cm 0.04 -0.08 1
¥R Height /cm 0.84"" 0.92*" 0.01 1
H F % Leaf number 0.74" 0.65 -0.20 0.84%" 1
SEWE Total biomass /g 0.87** 0.77* 0.26 0.75* 0.56 1
HLZ£ LY Root/shoot ratio -0.82° -0.77" 0.08 -0.84 " -0.67" -0.53 1
{2 YL Infection rate /% 0.76 " 0.88 " -0.29 0.84 " 0.75* 0.49"° -0.88"" 1

xS IMRER 5% 1% K22 53 g
3 atig

TR AR BT A S R GRS 1 SR BR A IR T IR A T R B ) A A L LA SR ST
LB R B AR IRV T R —F L & 4 SRR, AR B 26 1 AN s AU SRy a0 9K 32 30 1 03 T B2 38 gl 2 ke =2 174 e ] BR
i, o [FES AM B AR HHR R IR AR R 00— 2600 W, AM LB S R S AR T DL B R A Y WA 3R, 1 A A KA
TR fEE AR R A B R A AFRE T B, TR EER AR SR S A T A AM L R DR A A & 1 B R A
KA AR, A SO ARG IR SE T BAR R W) F (target species ) /)Ny i 5 Bl TR 0 ¥ E T 5 RNl S 1 T 42 1 e
FTRXGRHEARMLE AM B (6. mosseae Fl G. coronatum) ¥ FHAN M A KN BHFN . I8 H , MFEAE N RETE 6—25 cm 2
I, bk A 4 0.1—0.5 meg, 7 B — R ABE T3, 270 )7 22 4B 4 SR T, AT AR AM. 207 % 401 A K 1 58 1A
FHWL RS, BN [R) 1 W 25 11 T 2 i 3l AM B AR ) AR R KO BCA WM (3R 3) o DL ESSRAEN] T T B 254 K
3RS 533 7 R BRI T A0 A R AR A IS/ B S P R A R 3 AR I PR R L RE T, AR TR T
AR IR 7 o PRI ZEORVT T B A Bk A B B AR RS v TR/ INLh e = I Y 4l e 2 RN TR) IR A R
X EERNAN IR AM B BR800 10, T LIRS AR /DN 8 2 5 PR R 04 18 SRS ALY IR o N TR A SR AR R S8

AR G. mosseae F1 G. coronatum RERIF MR YL /N B BE IR R o 38, G. mosseae F1 G. coronatum TEANIRI T
U IR Xy T 5 AR G /N B B~ B T Ay BV TE IR R AR IR T, 6. mosseae X 7N T 5 2 1l Y &)y i A 2R 9 45 e 3 IXC i) A K 2]
51%—71% ,G. coronatum X ZNH R YN 30%—310% , T 7E = B 51T, G. mosseae ¥ /NIy 8 £ Wi HH 4 AR R IR YL R Ry
60%—74% ,G. coronatum MR YZH 35%—58% , ] UL - IR ARBE R E B 45 40T, AM B0 78 X6 /0N 2 85 2 B FH AR 2R 4R e 22 AN
Ko X—LRRYIPIFD AM ELR AR REA SO RS /N B B 10 TP A1 AR AR AR e 38 22 S AN I Wl DU 3R ) - R 3R X AML BB 422 %
/NI e 2 i R A T T S A5 (R 1) o 35 BRI DX a0 B /I R AT 225 SR — 380, SR e A1 25 20 1A 4B T PRI PRk 7 g i I
T AM FCRRISZ R , A B L A SO <24 mg/kg YR , AM LR (R e AN 1 AT B JL-F- A A G e . (HAE ek
PRARIRAEN 42l AM BT (19 /8T 8 5 B85 PP 4 v 20 B0 1 000 BT ARUSKON 858 i B 2 S A9 00 1 i 3 B 1 ) R AR 8007 ) el 18K 3 T g
S R Y SR B AT L SR I AR RN R BOK Sy R R A RE D R RN KRR R W, TR A T RN AM
FUTA RESR 0 40y B R OBORI FEMERS Sh I R 5y B 3+ 135 43 e R P9 B LA, 76 Bl 3 B = IRV T A5 oh S gy i 4
it AM EL B2 — TP 2R 22 o0 ¢ IR R A 28 e .

AM HRFR Y/ N R R A AR R 5, AM B R ARSIV BH T, G. mosseae F=A2 BB ARR N .2 5 T G. coronatum , iX K
SR /N BE R AL AL AM R, SC0F LG, mosseae SERETE LS S/ S SEBRM TR 2 , K 25
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b 2R 7 B A AR LE B0 B Ah /N2 B P 4 . .
o . . ) HPCK
TR B W SO A T (06 7 11 825 5% 7 48 71 86dl T Thon (I HPGo

40 | E=E LPGm EEE HPGm

BT, OIS SR AR AT B RP AM LT 110 TR AR 4050 A 22 S B
e A AR BESF T, G. mosseae 12 Y%, 48d B4 TE H
HRARN A5 336 [ K 26%—30% ,86d [H4HT AR SN 21K 6% , 1E
TIRE IR, G. mosseae 1R YLJ5 ,48d 114 i T ML 22 13
FEl K 16%—17% ,G. coronatum 13245 B AR SN TE 2% —4% P I
B (HAERKZER (RIS 104d) G. mosseae F1 G. coronatum 24% )5
PR B TR MR 0L 3 S TR 2 PR BRI A (& S)
TR AR R A T R AM TR R 28 A

[

B
Mycorrhizal growth response/%

BRI 4R 0 2 B AN BR B0 I P L LPCK A3 s T 86 Ty
SRR K I F B AL 4 99 HPCK &b BT 87% 91% Hilit Seedling age/d

T 85% (12— 4) X —HURRWI NGB EE TR RE @5 £KSAREHMAM EEELEE THADRERHASH
P 32 3 LR R AR ZURR ) (22 LPCK F HPCK AbBE TR Y # R IOBRRA
AR R AR ZEAEYE AR EME Y e Fig.5 Change in mycorrhizal growth response of B. faberi
BN T4 AM B4, 3% UL RD AM B A EEA 22/ 1 seedlings differing in mycorrhizal status and soil AP concentration
Y B AOBR AR, OF FLBE 2 1 5 9 K AR A M 1 & L oy during one growing season
1, A 0 B A TR R, e g, LPCK: IRBRRALLPGe: ARBRHAN €. coronatum AE3E; LPGm: R
mosseae M G. coronatum 53540/ Eh WY 5 11 Qi g gz e P PR G mosseac JEER HPCK. WSHRALAR HPGo: 5%+ 1 C.
PR AN TS0 2R R ) B, g MO e SRR G o B LA
T AR SR Y R B B L B R T AR ZE L,
IXRHT AM LTS /N L) 5 T b v A= K A £ A TR 2
R EN, A RS AM HE R PR B BT SRR LR B ORI TIX—45R (K 4) . AT UL, $&h AM F
PR B B 2 A1 AR KO R BT 2, SCRT S A DG SV FH T ARG & 2005 AT — € TR B G 37 70 kil | S aed ok SCA ik
i, Bk, AR T A S RERMIRE S EEMEN A TBZ 2 B RUIET S04 4 L5 AM B
b R B X AR R AT T AML BLTA 30 (24, AM (R Y3670 3K 929  BREFEIE (5 T AT AM BTN 1Y 749 9285 I, FARIK
SRR PREIRT L X T ST AR A A B A AR R 1 AML LR A W) 2RV AM LR (R R B g 45 SN S8 5 3 1 7
FAM ELTE P TR S AT RS

FE 50 A R R RBE W AM RO AR O R I 22 SR AEYD - AR SR A N AR, & b H AR WA
A g /N 8 2 i PR — R AR B (S — N A K TR 780 AML B0 0 F TSR X AR B VR S B A B — 20 A TR R 5%
PR JUHIZ BRI b IR R I ) (4 A AR DL I, 5 S PR A | 937 40 AML LB 22 [) ) AR LA T TR A 7R
AM ECRRD B R UK B PRI 2K, AT e 22 o B 5 BR i R 85 P AR R B 200
Bt B A7 22 HEUK BRI SRS SCE R FME S Bl
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