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Municipal wastes 404
Rice straw 260
Manures from other animals 250
Sugarcane leaves 210
Rice hull 60
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HEWEREREIER ILER 2SR ERERREENER (&L~ /L)

KO EOEEREEZERE

Organic fertilizer Common rate (tons/ha)
Common compost : 10-30
Cattle manure 10-30
Municipal compost 10- 20
Rice hull 10-20
Swine manure 5-10
Poultry manure with rice hull 4-12
Poultry manure 2-6
Soybean meal 1.5-3
Rice bran . 1.5-3
Bone meal - 0.5-1

KA AR ERRAFATHEATERECHCHE

Table 6 The application stage and amount of organic fertilizers in different crops.

Crop Application stage Application Recommended
(month) amount(t/ha) rate(t/ha)
Grape 12-2 6.0 6.0-12.0
Tea plant 10-2 6.0 20.0-25.0
Ornamental plant 10-4 3.0 10.0-20.0
Pear 10-1 10.0 20.0
Citrus 12-2 9.0 20.0
Loquat , 4-5 6.0 20.0
Mei (Janpanese apricot) 9-10 9.0 10.0-20.0
Guava 3-4 2.5 20.0
Pineapple 10-12 30.0 15.0
Ginger 10-12 40.0 20.0-30.0
Melon 1-3 3.5 10.0
Vegetable , 1-4 3.5 10.0-20.0
Job’s tears 1-2 3.0 12.0

Source: Chen and Tsai 1993
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Table 7 Effects of dairy compost on the cut-flower yield and quality of rose in Tienchung.

Treatment Cut-flower yield Index Ist-grade 2nd-grade 3rd-grade
no. x 103/ha % no. x 10°/ha  no.x 103/ha  no. x 10%/ha
Dairy- 168. 4 107.9. 77.17 64.3 26.4
compost (46.1%) (38.2%) (15.7%)
Chemical 156. 1 100.0 65. 1 : 62.4 28.6
fertilizer (41.8%) (39.9%) (18.3%)

Source: Tsai and Chen 1993

R\ HEREBRELHHEERETIPE

Table 8. Effects of dairy compost on the cut-flower yield and quality of gladiolus at Houlee.

Treatment Cur-flower yield Index Good-grade Not good-grade
no. x 10%/ha % no. x 10°/ha no. x 10°/ha
Dairy-compost 138.8 109. 6 126. 6 12.2
(91.2%) (8.8%)
Chemical 126.7 100. 0 113.3 13. 4
fertilizer (89. 4%) (10. 6%)

Source: Tsai and Chen 199}

L BEAEREENERREETCRE
Table 9 Effects of dairy compost on the yield of bitter gourd at Tienchung.

Treatment » Yield(ton/ha) Index(%)

Dairy-compost 35.9 129.5

Chemical fertilizer 27.7 100. 0

Source: Tsai and Chen 1993

OR@EZIFEENRA
(IREIERERS 1A
(WEWIFGIA
REARARTERRERECENE  BALARBEERL  BEHARLES - Y
RES ~ EIRESEF L FTLGESRES BB - EEEVMEEXREFERZR
Brh o AERBERS  REFEINFIRES - SCHEEENN - B UESRAE
MHBER - AIFTKREBIIERENRR - SENENBERAFEREZEREE S - SEADA
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R ARG A - BABEPIAREZERRBENTREMERTE - B HR2MRE
HERER  IFE TEA ) ANESMERIGIRENRFEER - NIFE T
&y ANAIESRFENREE L - SRURENEESET - IS (854, 25
AR EFYRE L ERPRIREE - R E SRS RREE - BN R ESEER
PAIAKR @ E B ( Trichoderma sp.) 5V HEE ARG ERER - R SHE R EINN 1
RZEBABEARERYRUENERFRENAELEET L EEmTH
HRRERB14E56% - BEkERGIAEEN - SREYRSEREHIETFHESE
Bacillus cereus R ¥ » L E FEMER MBI BT AN K » AT UEREE
E¥ EEREAREHRERFAGHAELSEFEEEEZR (X+) -

F1T FANEREEHERER

Table 10 Effectiveness of Bacillus cereus to control chrysanthemum stem rot in filed!

Treatment? Length of Disease’

roots (cm) index
CK 2. 02b* 55.4a
B. cereus 3.54a 27.0b
Benomyl+ 3.05ab 34.1b
0.1% NAA

. The population of R. solani in sand bed was 5 propagules/g soil. 1000 cuttings were used for
each treatment.
. CK, chrysanthemun cuttings were treated nothing;Bc and benomyl+0.1% NAA, cuttings were

treated with powder-formulated B. cereusor benomyl+0.1% NAA.

ease index was calculated as (disease rate X no. of plant in specific related disease catagory/
4 Xtotal tested cuttings) X 100%.

- Data, followed by the same letter in the same column, were not significantly (p=0.05) differ-
ent analyzed by Duncan’s multiple range stest.

. Reference of Wu (1992)

Q) LBEHE MY E LR EBERE
DA BRI YiamE R R Y, ERF R IR R B2 BAE -
TEAIY RIS EERYEN - BRI _ERARNS - RERWERENY
IARE ~ BHER - R - TRHEY K GBS, AFREs R L ES
HEMEVKEE  RIERRENEREEE ) BIVGRYEMESEE 7
EEZBIFYMT RS, WREERFYWER  —BRE - E8YHRMEXERZ
ST LR MR SE B B8 - IO SE B R St B 1 X BRI B
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BERE - PEAZERFAFEY SHLER MR ETERR - BREENR - 7%
R ~ IR (R+—) RBIERERARREL  BXERFEER - %3R5
—IER e AR B S R R B A+ AERMRER - BRIRAEN T RRREE 7.10 1%
BRBRRAE1~9% - BEABRAAR T ERMYPIIEE S OBER - hERFRR -
A RO SR MR ie L @R EEAE (R+2) -

F+— SHIEFMPEAMILANERZE

Table 11 Effcet of S-H soil amandment in the control of damping-off cucumber.

Treatments No. of oosporeslgisoil (% bait colonized) Damping Yeild

0 10 20 30 40 off(%) (g/plant)
Days after treatment

CK1 123(98) 97(100) 68(100) 40(100) 40(100) 57a 33b
CK2 105(92) 76(100) 60(100) 35(100) 38(100) 89a 42b
Urea 112(92)  22(58)  5(58)  17(40) 3(25) 22b 129a
S-H mixture 98(90)  10(48)  10(48)  10(50)  7(50) 13b 121a

1. Significantly different at 5% level by Duncan’s range test.
2.Ref: Lin, Y.S. and Lo, C.T. 1988.

£+ THEMNMPEEZEBH ARIPHRZIEZE

Table 12 Effect of AR3 niixture and oil tea dreg on control of lily southern blight in greenhouse

Disease severity (%)”

Treatment?®

6wk* 7wk 8wk 9wk
AR3 0 5.6 5.6 16. 7cw
Oil tea dreg 22.2 44 4 75.0 91.7a
AR3+O0il tea dreg 0 16.7 27.8 50.0b
None (Check) 22.2 30.6 47.2 58.3b

% Soil contained 10 sclerotia per' 100 cm? soil was amended with 1% (w/w) AR3 mixture and
incubated for 7 days, then planting.

Y Disease was divided into 5 scales,0=No yellow,1=1/4part of plant turns yellow, 2=1/2part of
plant turns yellow, 3=3/4part of plant turns yellow, 4=plént wilts and dies.
Disease severity= X (scale X number of diseased plants at relative scale) /4 X total number
of plants

X Weeks after planting.

¥ All values are means of four replicates, with 3 plants per replicate. Values followed by the
same letter in each column are not significantly different at p=0.05 according to Duncan’s

multiple range test.
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BERHEANBRXHARNERFYRSERURTES » £ERERTEEEET
TURBELE - RERE-BIRREER - B —%ki& - 56— EREAELR
RERTZBR > JURMEETRAERR - JEERSETE  BRRRE - IR LEEE
HFTRI TR R B - FTUUEE TR BEEGIE - BAGEHREE LEREERK
B —REEMRAMREERARERBRS BT HNTENEIER LR - WHHE.
BRNTRGECEER PR ER 4.89% » MALE(RR ) 2 BRRAIE:E
9.1% (RTZ=) - Z—EEMBHACIREE  CARTRISHRASTHKZ
iR AR R AT EEERINYE  TEHER AR RER 512 ) LRSS THES
RR - SHRESSREREEER  StHEEHH LIS EYRE, ETHRERE
A LEERS -

FRTZ GCTCV-215- 1B ILERERFRERF K

m fE & ] FEAE MR B BRR)!
215-1 M R 1,538 17. 3b%

® ZF O 1, 080 10. 8a
i & PAzk g =] 673 70. 6d

% F M 436 57. 3¢

LSS RS EEREEE WS AESEEEEE S FiHE -
2. Z:ﬁ%}z?iﬁ%fﬁgﬁ%(Duncan’s Multiple Range Test,p=0.05) °

GEFRFENRESE

ERRRBRREEYRE - BRFEEEDERAS GRS > RETUIEET
BT ERE TR SRESE R - BT EREE TR - EEREERTMERDS - RaE
FHBESREEMRESEES - HERREE - BENEERBERSEENHEN
RPN - HNETTMAEREEE - FiAEREN/MEY) - EAREREA - BEKE -
MHKIE ~ AR E RS SR LS — RN e T EMEBES =ERR
HRNRE  BEBRSFENSRE  MEN "EXER, » THITAEEH
R EARNE - BARLKTERBBEECEERSE  BREFRFRE - RERFE=HRE
THHE - SRERNEE - S0 - i B CRETRESRE > REFEZ
BEHRRRY OERONEZIABRSHLERY  EERE  REES &
AATER AR E - BRSNS TR CHEE RSN RS - TIEMESRR
BREZRLE  RAOERIEERGERERCKNE - BOMERFHRRFABICMY
R CMV I8 2 10 6 658 IR R 0L T - RS P = b 3R 008 T R B0 B I
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REECHEUSBEMESE (A FREERFHBS - (B) BBERWEFM - (C)/h
ERE - MO)AREERRE - L ESBAKFTX  MET—2RHBHER
BYE F—SBECREER L KtE—P R 5 EEEERE - SFRBEENR -
drE AR B FT » AR AR EN G AR SR B R Bk Tl - MR HIS A SR AR EE
ZREEAN A ZHRERMRIOFRY - B LUIEERR - WNEE KR -
(6) AR A B ERB N EBBR
hE KSR AR RN RAREEERESY(EBMR) » EEIBUERME
Y B AT R AL - MRE ZBUREMAE I EBIEER - EREEN B
FEsERgEYREREEN  METERNDERBASHAEYMTEIERKS £
FEREAREEE BERGESRBRECHERE - MREERERES - TEL IR
FZ e R B S R E AT A 4N0, 0 0,7 H,0, B 0HE - RHEBREFRIEE
FE - BRIMRE/ Rt - HEMEER TS,  #BEELEERRITE -
(7 THE—F  PIAIERER
FR4s AT HETAE - I0AFRERE - sOFELE - 18T E30R
TS-HIEEY » 7£2002 Fr Hoagland s /K ISR H BRI EYEBR "HE—F, (
CHI100) AT LA SIS E RSBmO B R AW EEGREREREXNERNR
HEABEHAENL3E (F+HWM) -

ﬁﬂlﬁ

TN AEEWERR THE-T, EEREER

Table 14 Effect of a formulated plant nutrition (CH100) on disease severity of vegetabel crops

(%) Disease Severity

Plant Pathogen - Crops CH100 CHECK
Puccinia allii Leek 0. 858" 14. 3A
Erwinia carotovora Potato tuber slices 67.2B 95.0A
Erysiphe cichoracearum Cucumber 14. 4B 34.2A
Alternaria brassicicola Chinese cabbage 42. 0A 45.2A
Phytophthora capsici Pepper 100. 0A 100. 0A

* Between columns of CH100 and Check for disease severity each pathogen, means(n=4) fol-

lowed by the same letter are not significantly different at P=0.05 based on student’s t-test
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&) FI A #k I FTw ARl By 76 5 INZE %
| B TR RS E - BrHRA SR AR R S aEE
FMEmEN > HaTEEYRIRGRET SRRz > HhEl - R EE I
HBEEBMGE - USRI BAETE - RIEARR S B BIRER - LU I
PURMEH - BESMBTURIRR - RHESERGAMIEES NSERYRARE &
BHEEBRIT -

OV FI ARG RER G T EE B/ MR E :

HHZHFEAPER B E S TS 3~4 ERIINIE L RE » 25 T EaReE -

A TP ERIRBERIE - BT AXNS - EEEAE IR I 7% TR 76K
HEIRAI R 38.8~73.84 % » BHEIEHRKIR60.60% » BHEREIIR 1343% /554 - 7
RAVHER ML BH9~10C AR » MK L3RR 5 Fusarium oxysporum . sp.
niveum, Fusarium oxysporum f. sp. raphani, Fusarium oxysporum f. sp. apii }¢ Fusarium
oxysporum B EHI75~100 % - FBFEERER » BT LBRES - MR Bk -
HEARERRIF » WAMBTI LIRS G MREs#E (R1H) -

RTH HAEHEBHRESRRIBE

Table 15 Effect of solarization on incidence of plant diseases.

Disease incidence( %)

Locality Disease

Tarped Nontarped
Pingtung Fusarial wilt of watermelon 44 72
Fengshan Fusarial wilt of china aster 11.4 42.9
Taichung - Fusarial wilt of watermelon 23.08 88. 24
Shuiching Radish of yellows 24. 12 61.22

(II) BEIERZEIA
(WEWBLIE -
1. 7R AR DR 27 4= 2 5 74 K oK IR
FREHGBRELK - BEER X - EESES > URERELASEES
ZE=FLE - FIFRRIIE DA T KIE - FLBEABORBEREIIFE - K&
WHE -
2. Fh/ N B V6 T BT RS F AL B ZE £
REFEHBREMFEATER  ERFESTHESELRESRE » ZELY
SFRBBERIOEATNRER @ EXEL0EERREN  RESEWIMEESTSZE
BEAR  BEXERAGMANE - REREET AL REM/ NS - hR M/ MET] %
R HIZERBIER - FRLIERBOL - K2~ 2K BRI A 8 & 1L
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PEHRITR -
3B RRG TAEE
FI A M 2 18 S B (Amblyseius womersley Schicha) ~ 5 | HE NN FEHE 4 (A.
californicus (McGregor)) ~ ¥ 8L #f 18§ ¥ W (A. Fallacis (Garman)) ~ & ¥ FHE
(Phytoseiulus persimilis A, H)SERER ~ &% B R AN _EHEITIER E YRS - K
WEF (K+A) -

FT+A EBEEHEMREERRMIRE

Table 16 Feeding amount of 6 predators of spideer mites in Taiwan

Feeding amount

Predators Larvae Adult Reference
Stethorus sp. 270 780- 1260 (7

Stethorus loi 154 ~ 700-900 (21)

Oligota sp. a 300 700- 1100 (7

Oligota sp. b 333 4400 F(RBEEERHS
Arthrocnodax sp. 150 - Al (RBFRER3
Mallada basalis 1011 NA BORBERERH?

1. O. coffeae, room temperature, multi-generation.
2. P. citri, 25-30°C.

3. T. kanzawai, 28°C .

4. Corcyra cephalonica, 25C.

4 PR YA ST R BA B8 :

T - BEERMARSE - REMINAREESRC—E - BOERBERIL
HEAEAN—BREING EZ LR - AETHBERRER/NRE® - 0E - K
S AN BRIBRAE  MESFZPEL - MBBEMEFERAEEER
TTRTAEEN ~ SRR © SERMREShZ M RBE - BEERX  BIEEH LWMbE
RELE > RESZEZHBEEENIMEDRETER -

QEBUEBREAREEEIEN

MEREERETHEEATIRMARG - —REARGEAEHENTR  H-hEE
= RARMAES - FIAESREWER £ TARESNREDN > B4E - HHER
RESEE  ERRRRNENESE  BEEIFENEHIRN - SRREFRIIE
B~ B URERABRENSEMNS  YABRVHSNEAMEAREERFEYRES
ZBR O EREBENERZKE - AIAUBEEHETERN TGN K= - DAES
Wik - RETEERME T WERNESERRN - AEFHELERHATARREN
HREFHEHREMES  YRENERLIIBRELT RO EREEOZTREE &
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BN - RESRERAELEET  BRETEZ0EEFEIFELTHD HINEM
W MR RIS KA BN SR T(F - PG REEE H 300 A EE AT 150008
FRFEREERF » FHURAIBE _X > (i EEAGEREAEESE# BT - 5.
HAEBFAUBERRAESZRHERS  REMLENELEREFHS » TEUR
DHEWERESS~65% 0 EE (R++H) -

®+H4 REREOVBRZARHHHEFEHRER
Table 17 Attractiveness of synthetic sex pheromone on the male moths of

Adoxophyes sp. in the field
Z9-14 : Ac/Z11-14 ® Ac ’

E11-14  Ac/10-Me-12 © Ac Total male moths attracted
0.1 mg
47 :50:1:2 467.31207. 7a*
23:25:2:50 263.3198. 4b
36:22:3:39 88.5124. 4¢
Shin Etse 181.51+31. 0bc

* Four duplicates. Means'in the column followed by the same letter are not
significantly differnent (p=5%,Duncan’s multiple range test)

Q) HEBEMNINGET I EH

HOEENE G8T S HE  RDBECRBEERETINE  c ALEEEHZEHY
EEWEERNEE > TS| Ll BRSBTS B - 7ER R4 &
MAREMAEEOEREFCEY  RESRBACIER > B ARKEEOHR—F
HEHEEARIAFERIEWNE B BYE (Liriomyza trifolii (Burgess)) K & » & {8 5% JEW
H o WEERTHAD23.8% » BHIATEEI74% (B+H) -

R/ HORE RSB E TR B B B VAR i

R FERE = REREIE
BEAR .
ME/E RE/AE HEEGM® YE/E RE/EE EEEG YE/E RS/ EBEEG
e 3.2 29.2 72.0£10.3  31.9 1.2 57.4%+9 41. 1 12.7  47.5£10.0
iR 5.5 22.7 62.1£15.2  29.7 1.7 52.5%9 51.4 22.7 42.0%12.0
BB+ 18.5 14.4 73.4% 6.5 27.0 1.6 38.4+15, 42.2 13.1  42.0%9.1
HR 6.7 42.5 67.8%t 5.7  65.7 2.7 75.617.6 70. 1 10.8 63.8%7.5

a. BEFFS0% KB R B 1000 H RSB — R ERR X
b. X £ SD



20

PB4 AR R B

(4N B 8 B il B e PR B B B Ia SR T R b

.ﬁﬁ%gﬁﬁ(Dacus dorsalis Handel) BERELERE > FRAERIHIGNEGRE -
HERREFEIEE  HRATFERECR - AL AREHRAGRE IR - R19755 8]
PAE NSt RSB 18 - BRI ARBEENR A REMEE » Dl13Krad 2875
HERERE » AR MBI LA ERSRHRE - HHETEERTENE
EEABA > ERENCRAERZWEYS  BEEREHEE41E~c 3B NHE - F17

FRIER  ARBRRERREC AR RABERETER - BB NF1978F SR

Zeh B AR R E S RS LU R R B S T ERBREE  URAREEE
meE » F—HE  FECHBRIZ240ERERERKZI00E : ERHIEER »
Z R EIERER —RBESE - SAETTEHE1I32007T - AR AT LR
KR IMERIT - VUMFRAAEGSFETEHNFRRE M ZWHERE 8% - Fin
RS 104 BAE - BETREMERNE1985F22.78% BR19914F21.04% » BERIR
HE RIF - '

(5)E48Bf 70 N I B R A 3R 7 R B

ERECHBRRUEEIRFEYHESRE » IVE - REE - BRI EEERNE
Moo BEIASHWERIEASN - #1 - REEEEE - 34 - 56k - 1t - EE - kE
PhEE  MARBRHATE N EZE LR R ENE - HNERRERSR AR
EMEERTERGAE L ~ HIR N - R EXTERIERGTRER - £8I87]
Wit RERBE -

(&) FI H E b WA B R4

WEERRTREEEEGEEY - RIS EBCRAE - FIRE R EERNE
JRERA-TIEE] 95~ 10096 RYBFIERCR - LARIK Y BE Y B R REUE AL - BFRFE -
R ERRMERKEREE - ZHERRIEMASIFES BT - RRFBHIFENERRE
AHE RS  ERA/NINHEREETS - RMERERF  ERETEARTES £
LR ERIRAEH DR TIRE AT ST E - BROERMBIR - TR UBRE &
FTRADEMEE - DRZRAX - B DEEESES - AR KT £
JERs - SEBERHEIE O - BEHRIRELE - REE - 2fRBFgREEHE
RN 2R - RIS SWEREET LR - HEBIFRMICR - F1E BOCIRE ISR
—BiR H R TR SR Ui o EEIDTA AR - R E R RIS AR EEE - A
& MEBERREF - BABEEA - BEMNEREY - XARERAER - ESE8IRS
EIAIGRAMBRERE=THERE - B—HEENEEN  RE#ETREENA -

(MR 7K R E R BRE 15 IR 50

BB RE A E T LUK SE— 4 B s i e - WHARFEE W EREIFR - BN
AR E - R EER A E S ERET R - TR RAT®RA40°CHEARE /]
B B4 CI/KETE0.5~ 1/NRE - T 100% #SEEREIR B iR AEREHEER
2 NEESERE S 540 HEAREACHREKECHE TSR -



KEBEDEBGE 21

ABEEERZITH

AR KRR R GRBES B EEAEE  BRESEERRT
EEMTH LE—AME - TEEMALEMIBALSE TEHE - B2E - S8HR
FFEOHRARRERERS AR  ERMES ERE BIERIEE - A7E1995F 12 A
4HEZ28HEFRMESECIIEEATRHEREESETREEY -

S 88

A HAC R BB R R AR ERMEE - BHE RAMCEEE R 2 gy
BRENEEREREENYZE - ERR RN R Rt R s & E i &
B - RERILME > #RSEEFRTERET I SO R R R sE s &A%
RRBUKBRE T - ANAEEERECAA - tHEEHE - REEZEAPIEHE -
BLREE ARBRERCREES MR EHAELHAEIRES -

AERERERREERREREMES BN ORE4BRENERRE - KEH
RERRERAARERGHRIT  SROCHBEERTHEEEARSEMEER S HEG
& RETHREEREHED  BUFUBEEE ISR E T » TKREELEEIHK -

RIEEARMBER T BB EET LEREE - RAHE/KEMMNAAEEETRY - Bk
IEFHEE MM IERT P T LA » BFEBFEEMAMETE - BARBRES —TERIR
A TAE -

e o RSB RAVRIE - AEMERENLEBT > CETRS - MELERRS
ERLEEAEARE  WARSEE  BRECHYRETE PSSR BERRT - 7
AR BT IEREER VR EAT - DAL BIAE RS EAH AR - B ER IR
LNHERE  ESREMRENTESRE -

AR SRREBERR TR —  EREY EREFAERETEA » AEELRE
BARBREEGRE  ARUTEREANRESESERBRT2NEES - BT iEss
BRBE - (AXFEFEMRERER L HLBRSEBEEEHBAE)



22

B3k 1 A AR T E R B 1



B 74k e i T 5 SRS R S A 23

B A A 4 fe skt 2 AR w4 ) 2 39

il

=]

EMIERRE LR A RMAEY - EAE R - ERE - S RES 5
LG R FER £ B2 R R Sk IR R F 2 32 43 B RE AR R A ST B+ SE T (R e
SEBAARER - SEHEENAELEN - HH LR+ EaXMe s R aER - 2
FAELELEERL TR EAREEERR EEEAERTAE - ATEHE+
BREESR > FEEBRARBHEMCRE  (CBEN S RERER » (FYEEREL & BEEaEs
] R LARL M ~ ISR (L BRI TS S S FE T FE IR B S B - BRI, » (AR R e
A IR SR A B FE Y - ME LR S B R W 4 2 WR AR E B R R RS
RFRRAER - MREREEZ 2R AR RFEE BRI - 55+ 0SS E
R R TR BRI TAE - BEERCERELAENA - LHERIT Y ERES -
AR BB BTN BIR RS R 2 W A ML BAHER - A E AT SRR A (e
BTG > DR GBI A » i 2 R R SR s E By eRE s — -
Phoh o R E R R E A ARSI YFER T BIE AN AR EDEERE - FILEHE
FEFIM A N S S R B AR 2 RS =i -

STAF SRR M A WO 2 B B P B TR R AR 1T > T A LI T L -
AR BRI ERREAE - RTINS 2 SRR - EEBEEE  Eit
TERBEZEOMHAREROREIE USSR, 205 BESE—
NEEFEEE > BTRESEEEORETERE - ST ERLHRESRYEFEEHER
BEEBERBIMYERES = ARES  B—AAAEEA+FEHEAA+HBEA
AR ~ FIB -~ FUNSHITE - it T+ A - FhARS LSS HELE » Bt E
AB RIS FRER » BE R R RES BN 2 s - |

BE > AMERRENENY BRI RS BN R eSS MRS - Ft
BRFHTRBE - BNHELFRFSERENEN - REFE - HEERT ARERE
%07 S PR S B VR FRBS T4 A B R A e 2 M) SRR - e T
LA - ERELAREBARLR - BUFEABETHE S8 BNE MRS B - ARt
INEVIS R B TS - BRI - |

TIRMEY 2 #ae

—  TBEMEY
) EEBRZDERER - f;%f‘*‘ﬁft BERBESS FEBEERD -
Q) EfFYEE FRGHEMEBES S - TEYBERE  REEZOE - ML RREEST)



24 PR 4 B AR P T i

prcaf )
Yy

= BRI S TR S A -
) WERE ; Q) WELHREEL ; 3) WEVESS  (4) WEYKEREES .

HEEBEMERFIMARR

HABREE R EIDR R UM RIERERIERE R R®R S - £WIER ]
BARZMRERZ— - HEDELEPIHRIERNEERZEN  BEXBERNBERE
F - REZE - ERESCHEERS > ABEBNHAERS - HEiE LCHERESBEYE
MIETE » MALRESH LEEM R BEREE - RF KB HAESFRHY E_E“H:uit%&
Wse AL LEMEME - LT RETURRE
— - BAEEZME

1. EAHE A TR B 2 5 R — L E £ |

Zﬁﬁﬁ%IgE#ﬁ%ﬁﬁEﬁ@ZﬁﬁE%@  SHE AARREZ ATIRE Lok
IR R PR FEFBRFLPEILER IR R < HEERK - EL}lﬁg‘l’ﬁ}*ﬁfiﬂﬂuﬁ}’fE » HIlFR TR &R
B2 ERE T 4 B S 4 5 —#0k H K B 35 B2 BiMk Bradyrhizobium japonicum ; 55— %8 H

~E %.%ﬂﬁB elkanii 3 =1 RRBIE * TBMN B. japonicum & B. elkanii * HFE

BEFE - ERSERRERKRIEEA T STERRNEN 0 RamRE B - B

: 1M B. japonicum ﬁrlun%‘iﬁk HommiE -~ H ~ PRI -

LEAPlasmid PZB32 #fReporter gene%ﬁ*ﬂ?@i‘# ﬁHL/UI’ﬁIENode geneZ?*’Zfﬁifif'@'=
A15H530°C 2 T Node gene ZRUIE K100 » BIERERNI0CE » IR EIKR B. japonicum
ZERFREENZZNE ; mMBERARAE0C L LR EERRE RIF - XEBARH®
B THEKRIBFEY  WBEFENRE2525C HRAETREES - BEZEVRK
HECHRKES - MATERIAES/28C ZTREES -

RELBAR A B < DNA £ 358 5 BV BRI IR R R B BE 2= R RfENode geneZﬁU

- BJPromoter gene * EIFHERESE LT » HPromoter gene & 2 4 K 7a & H 1 #IHI H
# 2 Node gene Z E=EIFRH - K BIEFE M B. japonicum Z [EZ e ST E - KL BEATIE
E K HE Promoter gene BN BAEKE - HEAR T HE -

2L AIRBRECEFE-—HERME —FRERF B EL v

& F AR B B 5 78 £ B — M (Host Plant Specificity) * BIAIEEIA T ZIREE A
HHE - MEEMEER  HERREXEYWEEBE IE AR - MG EREE L
BRIETRMEY > AIMTBAREENT THE  FIEERHEYHETEYER - REL
2 REZEFEREMARBEZCET  RE S EAERIERMUCERE - Bl
CRE MRSl E 4RSS - EEMAEREEER YW ESR - Parasponia andersoni
FETRMEY - BT HARE E R EARE > MERERREFIETRIAE - BEMECE
Z\ B Azospirillum sp. * HEZRETERIREEZ1/10 -
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R B E B FI B T E— ST -

EEAFH —Nodulin gene (49720 % Mgene codes) + 7 4 Flavonoid LR
BIfINod gene R BT ZE 4 Nod factors(ky— % % B 8) » & Z WERR P RIS EIE T AR
B - SRHEMLEREREE Eﬂﬁfﬁﬁﬁ%iReceptor gene * BE FTE £ Y Flavonoid
ERTE -

ﬁﬁﬂ%%ﬁ—ﬁ[ﬂiﬁ,%HEEEEE"JT@:E%EH%_&L%Eﬁ%ﬁﬁ*fﬁﬁ??ﬁiﬂj%qjﬁ_ﬁ
HE Vi (Alkaloid) B G AlFlavonoid Z EREEWE L - B A 7K RS Receptor gene ©
T2 H R PR BT AR B B bk 3 % 1 P ERHETEREEBRF I
BRI HRBERE - MBS N R T 2 B - AH—RKERRKEZ
MIRERIFE R AT EE BB - FRERRR HE—THEREEEERERAE
W Feak oo 8 A K BRI i & B 1% -

AREREE L IR RBE -+

BEAETEHARIEERIENERAE S B ER RO HHSEERE RS e
EEEMH > REATEER AMAFAATRERSDESTS4E (ST AN Pl nt: L=olan
EREEEERETWNRAEARF » SRR 2 %R R s TIEMNZ KE R
RS SR P IREEEEREFNOR S E R HE It R SRR - X
oL ERERE EERBEIE JEHEE B E S R - Rk E > ARk
HERCERENZCEHE  1983) - S B v P 5 4t R #E 2 /8 Serogroup 123 Bk » %
BB AR - HEERER RS  E AR A B s P& R
FMELEED - —FERREA - I BEREER  REes &0 2 48
R AREERERAE I EYERRE? XAREERLASN Z IR F IR E 4 5T Rk
EZEE AT ? 9T ILIESE -

HEHANREEEE A R RETEES  BERmRR - REHRAER KFEEB (a0p
NARB SRR BN ET o BB AL EBERE R - DI E s -
HIBEREERCAREA B EER TR L BARBIE 3+ 4 R E 5 - M < Z B
HBREA RS AEER T AAR SR TR N -t o ATER - R ELFTEHR < R
HRET I R AR S R B LI - (RiEREEE T HE - IR LR LIREC EEsE
TIENAIEIRTS » 2ARRZEEEE T R E R G HARZ e IR 2 [ 2 B 7 St i 4%
TR - BIREER AL NE -

E-EHEEERRE AR HEWRRERET  EAERIEEHEATD - R i
¥R B. japonicum FE LR Z R IEBEXREILA% - BRZIEER BN 2% - HE—
FHEEADY A A EEE - IIZERERET - R Z AR TR RE—-OF N
% - MR RFEZABRER RS —EEE AT S ERELE - REREREEAT
W B A - IR ZEAE AR P A RE SRR R BB 4%
Lk -

B LR E— R NEXRFEEERET > SEEEEHES
- B R IR R
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TR R R R I RIE
- BEE SR BEERRETYKERE -
FofRPRE LE R RE - W ERENEA T SR

R B EEETR
- BRI REERR
- ETEERE R AR E R LB 2 4 B SE
e B 5 2 SR RS SR (R 0 1990) BEAR : LTI+ RFZEEEEAI017 B »

ERBRBE AR L AIAS RN RKEIEN - BIRELE1990)RAEE
TR DL AR TR A1017 Bidk » SR L RFE BT RTT » BRIFE - Weaver
% Frederick(1974) Elowa 2 RESERER - BREEKRZNBEREEEDLORL L Al
EEEENMERTAEEEZ-THEUL - BEREEEERIRE  RUETHIREE
A Eh AR DIESRIERIE - DUT RV LERBeEE

- IR Carrier 2 &

HEiREdE o EE s ETHE -  REREES - RENEE > BEEKRZ
EHREERNEERNY  MILEENEERTEAR  FBEEEREEREET - HE
s il AR R B e RS B R T - (B ES R E M Carrier + IR
HEKEEIREHTEE T HDEE ; RREEEEEREE LR PTRE -

- T ARBEAREE KA E ENARER

EEEGEEEATEEEEREGRIFEY THBEHE  H4AeE ENEER

AR ELHEPCBEFENE -
CFELER BRSNS AEEENMT - TR UREEEE C ERGRGHRER

FHENCRE -
- THBREEREY R E
- AR R AR S

HRTEE R ¥ Lux gene(Z L ER) EAMEE > UHFEEMEEEKRE LR
B LE - MEMSRARTD - B BT 6 A P4 R 2 8 E R (AW Strepto- mycin »
Casugamycin#51000ppm B k) » DUMEEE + A EHRE B (R 15ppm) °
415 4 A B 2 B R R R = b D MPN R EIE » LAPPEE LA BE LL4
RS RVEMBERNMATEEASERAEETNARBEBCLBER - B
e 7RIS - BERBABBRRN  BEREZLETY - ERR{AHEAREL
FEFXRMAK -
4. ifis 3 ek B B o AR B B i SR 2 PSR
o B EEE 2 18 5 P92 48 Samir (K B R B pH4 32 B MR - WERMRELEEAE
FrfE - IR H R B 2 AR S SR F iR -
ZBYEZTE
+EhEE R (2H) PEE 570-80% 0 #E 515-25% 0 0 ANEIE 5 BELT ¢ 125
NSRS (BN hEEEERAN 1 - 4/ AE 0 AEE 108 ~ BE83 ~ #70 ~ FHULS

X
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oo REREE - THE - R EBBERFRERE ] Biomass-p k4 » TN -
T R 5-10% A BB e D EEITE BRI - R E
AR S S BERR S - F 3 L R TEE R E Clear Zone WY K/ » R LI H 1% A 8 - H
EH 10% 5B BRI A #EE - B/ Bacillus » Pseudomonas ; EEHHY
Aspergillus » Penicillium > Oideoderma ¥R {51 - BE B EININFENE KR SE v (R B EVS e 2
BRBERLRLTERS LG EREH A - SRIGHEERETE - WETARERE .
BRI MVARRE <8 -

= EREME
| AIREERKE - RF - B ERERBIE B M BRE R E L
BIfRE A =% : Glomoceae * Acaulosporaceae * Gigasporaceae °
N8B : Glomus > Sclerocystis > Acaulospora * Entrophospora ’
Gigaspora * Scutellospora °

5 5B T K Vesicule * {H T F% Arbuscule * % JE 58 #% ) AMF & 48 B (Arbuscular
Mycorrhizal Fungi °* AMF) °

BEIREHEYERZII
(1) {2 3 B R R KK Q) BEMEEREK (3) i R HETT5%
4 HRFZEARRES 6) BRER 2B HIH
(6) FI| FH 1 ek B2 fHh 7R R A

HIRENEEE-ERTEL  A—ERTUEREEMZRL - BRVARREN
B - WMEEY ] EARERED -

FERRB K ILIR B BRI R s - RIEEEREEEREER - FhlE
MABBZBERT - EREFZIFHETENRER 1L #E8Troug P R 30-50ppm °
I FA360kg P, Os/ha » BRI RIF - EEMRE Z White Clover X REE - i BB
BRRES  BEBESR - ISEEEGEZRERK - HRER/WELEDVNETUGETTHEE -
S48 78 B AR & T S0 SR (Phytophthora) » FEEIRBE B TR AR ELE -

2. TAEERE T ENEER '

TAEBREEE LEERECERME R S

(1) i i - R

(2 s R HAE

(3) 1K =3 BNt A EEE
(4 =2 15 g

(5 & =2 R EHEE

3. A RREEE ZFHE
HIREFETEHEERATHEE  BEREAERFEYR - B—BREEL - LUE
TR EE - AERRBE - HHEZEIEYORERGZERA -
4. AMBE R A R RE C FHE T R
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ERNANEHREEASTTR

Alkaline Phosphatase activity RTF7E Arbuscule & » A LLFa-Naphthyl phosphate &

. Substrate * LlAzo-dye et - HIZSI{% Arbuscule RV BB MG L - i Arbuscule L5

— R — B AR ~ A0SR It — Alkaline Phosphatase M1¥)'BE AR - A EBEZAIA B
REFEERCE M - LEMEMREES -

- BAEREEMBE L TR HOCHERGH - hRIEHE - AR - B EES -

EIRENEERELFEES S EETEESE > RENERIFASILEM - B8
FEYTTRBERE SR ¥FE - EES  NEEEEZERN  WELRES &
0ART (—4#) 95 1B HE - Ll Gigaspora margarita EREEE B RF -

mfFEH L EFEAERATEECRE

BV E20% RIEEIRMEY - AIESE ~ BSE - WRERTFHER - FERELEEY
% LHPEREERD  EEEEREKREERGEWNEX - BILFRSREERER
RELF - M RERBE KT EEIEDA/NEE - BIBERRN -

7. B3 HPCR-RFLPHEE CHIRE EE » EMRKDY -
8. HitHEZKAGHEMEIR I

HXHER-AMAR SEBEEREESTHREHE - BUR =+ —Hicthp
BFEMN FAFAEMEAE—TAHEA - BEMAEWEFIEWMRAERA ~ HTES
A - EFELEREME - BEMEY - BERAMBEESR -

BABLNEEEREWRERE - EBE5SBDr. Kinkon » ANEFEIERERL - Bl
Z N FI IS Azospirillum ~ BB HE ~ BIMEDE - ZATMEYMEM ZWIFEER
MK i
LEAREY - R CMEY
2. HBRE LY
3. MAEE M R T B

BAMEMEVARREEABI150H - BB Fi7ER%E L ARSI R Glomus &
Gigaspora > fifIth S EREMERE - ZAFMHBRBZESEA] 2mm AN
EM K carrier - VARREBENSEEDZEAIERE - KELEREED 2 EHE
oo REMEHRENENR - B5 - F# - BHEAS > bELEMEER - Jg=E
BN AE W] 5 pH4.5~8.0& F] -

KUK BERE - FEE2B3H BER4LIAT W BEME13~14% - THUYE
RIE11.1~18.6% °

&ﬁﬂ%ﬂﬂi@%ﬂﬂﬁi%@%ZE » B[ if 500ppm P - E& 2 TE Gigaspora sp. B fE & H
crown¥&H - WEE19~35% -

ZAOFNBEREELRMA T EREENVARZIAR  EREBOIREO L
BEE(0.5801.0g P, O /pot)lFf » BIERIRIRE LT ; b =1EE BRI LA Glomus fasciculatum
BRAE - —fVABITE70mg/100g P RFRIA B YL » 1% 5 &R 2] 7 & %.650mg/100g P - {H
BAEREHEYRINT » 7£200 —300ppm available P, 0, Ll EKF4E R AT RS -

—ARBRVARBSEMFMMLE  HEFRR > EHAEMSES 3 - THERE
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ZBERIGAF - AES R REAENEE -
%9[‘7/\7‘@E5¥ﬁ§§Azospznllum KRB A EAEEY T Z41LAA > GA  Kinetin
F - TREFYWEREI0~50% -

A BEERBRRECEE-mERABL

BEHERERYERES - Bis - ERMEHE K FHHE (Methylmercaptain) 2 58
BEREETZERS TEREALES  TEMER  TEFABBAZRE  RBIFREE
BT ERR A - BRER BT RN R R EE  DEETEY - CERE—
BRABRERCERERUERRZER - FETE S T SRR -
N HEFREBEKEEZE(Protease) BEE R 21 HESET

EHEREMHES T EIhEHES /NS - (BERE BB Z R E5E R (Turnover Rate)fR
R AREOEAEEREARCTEARBRREEEAG - BEM TR B8Rk
AIEER - BIEEERRRAIS R - BN AT EITERIE

LI Benzyloxycarbonyl-L-Phenylalanayl-L-Leucine &casein%EU{’F%%’E(Substrate) $:!
T HEFZ-Flase » CaseinaseFFProtease TG » FERFEH L HEP B > MMASEZTES R
ZTHEEES -

LA$U4E F2 Chlorophenical ~ Cycloheximide & 313 FProtease IEMHERKEMEREE -
FE R BT E H UK ZBERIE M X E K B B W Bacillus spp. * EMAEYEL #44) Serine Pro-
tease 5 MAIATGIEE LIS BE KM M0 B (A0 Serratia marcescens ) Z IE R » S MAEYE
Hi Metalloprotease ° {38 554 # — 4 LIDNA primers X DNA Probe B - th 4% H B Serratia
marcesens il #8[F]:Z Serratial metaloprotease DNA °

t - FREREZHE

Eﬁﬁ-mﬁ%’ﬁﬁﬁz— KHEZFRNBERSE— - FRAFRERMEEL - E2E5%
REPEERECEERERFAER  BEEEHERS AR Kb Bee 8T a e R
ELXME W - BaiC %k HSS B B B8 #k Methanobrevibacter arboriphilus ~
Methanosacina mazeii TMA - ig Rt B bR IR IR BN - HAIR S — X EHKHA 5
R -

HRELEEREBHEEE .ﬂi[: BEELETRRRM - SEREBMESHE IR I
FREFEAZREN - HRESEAE - —LENEHERHETHREARZBESL - 1)
FARFHBEEMERM S - LFEE - BB T - B RREEERE - H18E

P RRIMBCEEYER - FREERMREEREE/ B EHRETEEEL RED -
 HIFRRE o E P R B R £ 8 Microsite (9 -

EEE =T CRERBHT ttf@ﬁfﬁfbmﬂﬂﬂ M -FHARSEE ~ fig —+WEHE RS =FE R
BTHRELE  BRUNBESERS  INHEERE  HICEEEZREH#SHRMCIEE
{Ea]RE R H + Sy g - 7K%(§ﬁ:§$fl§%ﬁﬁﬁ§ﬂﬂ RHEE  HEFRERERK -

N\~ B BREFEE Pasteuria penetran 2R E
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AHFFE AR HENF R E 2L AE LT - BB R Meloiclogyne incognita Z 18 X #i
ERE - N~ & HEE - f18E - 8% b1 - BIERESTHFE - IEREHEE25C
T —{EAANFI5ER—MLife Cycle - FEMERTEE/NABMEI - LR SREATFENE
YIRA > BRI > BEEYEERRLE - HEAEMCHBRERLE - BERERML
U5 {58 F A% 4% SR B 40DD( Dichloropropane) Bl A= B A5 LRI E - K ELHFFE R
BRI BE T RO IARR B o YU SE4E H IR B A B Pasteuria penetran » &8 < BB R 1R
HEEHEBEERNER TTHFREEREEREBEIEGATSE  NEEZAMTF
(endospore) AJfit TP 2N RERBAHE ~ FL2E - REZE (EFMBRIEFRSFEZAR) - H
B R IRELRIER  ERRBHFEAEREELRS -

Pasteuria penetran B AR HEEHE AN - FERPBARTE > HFHEIAENLSEE » BEMHEE -
HERBERATERBE ERAIHEH -

AARER992F  DERHEHETHE  RESHER(EHZBHELE) - HE
R HERE - BETUE R Z W E (Panicum maxinum jacq cv Natsukaze) ~ {5 F3 A HR
HEDD » W E & B fE Pasteuria EEFRE - HRBIEVIR RIEYEGE DD 27 8 04
TESRBIRHEZER » B Pasteuria ) EE—FHECTER » HINEREARZRK - BHE
HBEARG » S BEFTIR < Pasteuria #1E B % R 7x10e9/9me2/plot * AL G EHEE -
HREREEEE > MR EERE -

Iy EEBRIAREERMPORENERR AR

?ﬁﬁﬁﬁ‘?/bﬁ@ﬁﬁ%ﬁﬁ%ﬁﬁzgﬁﬁﬁmgﬁ%%Eﬁ%ﬁfﬁ&ﬁ%ﬁ#&ﬁﬁﬁﬁéZﬁ% °
REGENREEENEAE NE—YERERATMER - H % R & & Pseudomonas
solanacearum » [CREAH G I M0 B 2RI v ARG BR - BRBORZPBERE L ~ AN THEEE
ERBHERMIE RS HLEEWERE T ERREFEEVE - B AEmE L E 3R
CENEARBNREZEER AN - AEZA - A% - (BEAFERUEREECERERES
EMEY HE Clear Zone FUIEEE) - LLiGRILE BREVMERSZE#<CO - O—%2%
HE% - A ABEBEERRENEREBRI% - 4 Pscudomonas B 2 IEFERE ; X B # i
BRESEBHZZHBTE O RENE » HPh—0% RN Pseudomonas - T LURHIBIZE
B LLER e, Pseudomonas Je 18R » W LIBE IS K EREFEINE -

i 3 /7 ¥5 (Cylender-biochamber 35) A1 T : L8 HE F-FAY N R G EBREE @ SEEHEE
EA - FEEFEELENERER LS EXWE T - 7£30°C20,000Lux FRIE+X - HIREE
AR NBECEMERGMNIL > MEEBENEEERRE - HkEERILLIEF L EEE
ZEEBEMRRE - LEEAETRAANTEHRIABHE > BRiCHES=8KE - BAE -~ K
2~ B~ FAG - FEE - (USR58 5 6 Pseudomonas i HLE » H LA TIRESE
VI BRI S -

b5 Pseudomonas FEPLE KL PURAE ST ~ PURBEHI R M A RAT o =4 *

EX A BU(Pseudomonas putida) * {RIREH > RELNERT - AEEEEELEHR{EHE
VB FERS > USIEHEZE  WHERENEDEUHIHRRECHBAES(—RE
RIETREREEENTHNORAEARAGRERE  MENETRRREEC —T6%E » BI+8
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EEAXRAGABMFREALHNR) A ARNEEEBREANERN  FHBEBIRERZRE
17 - BRIESHEEHRINHE EENNELE -

#Z B LA Ampicilline ~ Streptomycine FENMAREEZ B LM EZ B Rk DLAE
ETEENETFERINE  BENEFEEENE  EaRaEE—EA%  BLES R
= RFREE AR DHEBHEC BN SRERETE I EMEyEL - |/
TIHEZRFE  RrFECBEURT - E—PWEZIEIHERE  EaREEIIEEE
S AUERHOL ~ 10 ~ 100ppm Z =EEEE T - BEZEVE B Clear Zone A/ > HIBHFZE S .
EYIREJTPESREE FIR R IR IR » 7£100ppm S FiEE THIENZR2NE - XaELL
Nirtosoguanicine BB HUB AR » HIHNREE I thil%k - AREZHEDWER—2FENT
e L Sugar-peptidyl (L&Y - A BE (R EFME R E BAIRE -

ABE  RIRAE  FIEARARERLES c BEEHELEEERBEES — BTS2
XWE - WYETE 1 ug/ml 38 E T B17 Inhibition Zone E4: - ZWERKLL NMR ~ C-12NMR
JHEE A8 E 1R 2,4- diacetyl-fluoroglycinol ° J«lﬁZ%ﬁ'ﬁ'ﬁﬁ[ﬂl%ﬁ%ﬁﬂi@)\*ﬁW °
#FCH : FRIEAE » BTEARNZRS - AEEAEEEELAAREERT R KR
B EE AR SN TR 3SR (J Clear Zone) @ B2 EEIFE MRS EITTE 4 Clear zone - CEUE A A
FRA - BEFEBEEM LI - FMEEZENRES - Bkl E Bk EEE S EHR
MERMZERZ - BHEFIHME  BEGTURRELE  ZEEERRBEAY @ MREEE
BEENZY - XNEMBEREER35K)  TEHRNABRRSEIZETE -

CHBEHZIMFRBAER  BNESAZEMER - EEANES phytoalechecine
 EMETIHEREERRREER  MCHBHETAREYE  REHIE—ERL
AELSBEEIME CER KBS CHER—EMNENRRE -

AR ERREBM C AENREFATER R RBRITF > BRERE  AREE - H
BL AR 56 4 B 38 B L AR B 2UAD C BV 43 BILIE A IR B8 - H SR B A White medeium 2
B BEHEEFENREEEHEEER TorlEREERREREL LA - EAKEY
MEFRES  HHUFEGES - BEARZECEERER TR /AXRAHE - SHEHmRE
BT EXRAE ARG EAREES BN SRR -

FHEF Se 4 2 W58 = B Rt 8 B2 6 Pseudomonas T TG BN - HAKEEE CHEH
 FETTEEAKISIRER - SEAERRIR ~ % ~ ZEHEE 4 Phytoaleche- cine M G FSER IR & -

T HMHEEEBINB—ERRBEAREZFB-HERE
MEEAECHAETIECHEREEHERCIRBEERME - BFE4£ERESR (PGPR) K
RENFE  BRERERBREECEECHERARRASEL —AOKEKk - EiEfE
FIHESERE - DERC»EGEHELTM0% HERET RARSERINE) SHEHNH
Bt FEAERZEERY RBEBRER  ALEERESEV 0B EE B HERL
SHEECER  DAREERRS  ME+THERESES 160 EE & BRERE S B2
Btk AIDMAERBEERES - #5152 5 IRRK 582 8 Pseudomonas B L —HE ] -
HREEEFFRE  TOAEE—HEE—THE - MELE IS RHERE E @S -
HData Base EIL5ERK - LISEBMIOIA T /7 ik AL IS B5EE - THO T E 42 LINaOH-MeOH ~ HCI
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MeOH - Hexamethane & RFIEBIZER © LIGC-Mass 7 HFHIE - L REHRRBETHERES
Agrobacierium v Enterobacteria ~ Xanthomonas ~ Comamonas ~ Pseudomonas ¥ &H & -
Enterobacteria KEi 73 RAERIFIE - 160 BEEMNEFKRS - B HEWS » Ll Pseudomonas+
Xanthomonas + Comamonas ZREESGZEREERERE - AEABBESFEELZEERL -
HRI2EEBENACERZ BENY Pseudomonas » 1B F-EEVEYIR M X #E Psudomonas » %5
{4 &7 %€ Pseudomonas » B HFERTTEEAR - ATAFEMN ~ £ ~ 5 IR XY Pseudomonas 4
K - B ERAARE L/NEN#E  EIRANEZEREE - MEA4 T BEHERNE -
SRR EHMZEARBERSE - ERAREZEEE RS HERLBLI70%EOH R B —444 - B
F1%NaOCI#H — 5081k - DIYGIRBEEEBMTRHEE -
EEMEERARREFWER BT A MEEEEUHEBEA > BRE 2RI
B/ - 3B Rhizoctonia * PythivmEF M H » Z#H LIRAERITHIGRE - REE - £
EEME > LB TERFIREH > NEEELRAREZRRETE /N MEFLE SR -

+— > U IEWEYEEARERRTEREEZIHE

HBEAREYRERKT @ tHEAREMEH HEEFERIEE  BREH - BRE
HE#E » KE - FEEFEZ TRROFERCHREENGHEE | MhFERIREEERILE
AIRREEE - £ HERREEE T EHRIE EBUR RGN BN Brucella abotrus » LB A
RFERRIRE - KILEEER -

T+ BREREBEFEME/IVEZHERRE—RAEEEL

BEERZEENAEIAREEMERE L — - HATRESE - SEHEDMRF
WMALZBERBENSSEE - HHERZHAEEZLEERNERE KEEEZEE Y
WARRBEIGHAE A REARTRUEBREEAL NG Tk - BEFES.OFEBEMR
WWW 2t Home page * MiBH AR EHEEANABRERARZLTOZFERE - HiES
LB REHEE AR SRR R BEAZATE RN EHE -
ERMA N ELREBGEHECERE  BERUSZFHERETZE « SlAIKIRE S P95
RERERE 100287 > AU ~ BERERE 00T AL » BIEERMN300A T E#E S =4
Z— BREAG0% - RIFEREAN @ HFLEBEHESTERIHMES AT 1 Rt 5
RHERD - AT HAMM TR - A > FREATHEZREZEVY > R REARZE
HOBRMGE > AHAREARWMARAR  HEESRHERKE  HEE2REEZRSHARFE
< - FHALERARERROARSATBART RS BEME  TENHET ) 1RE
FR AR WAED; Q) SEHRRERHEERAAERES - WEHEILG HE H4
BZ ; 3) RO BRLUBETREFABECREZRFEAKRRET ; 4) St AR RE -
BRICEL CBREMALBERERBA THER -

% Wt Fe/NRE R B 9 HE IS SE il BR HE E AL B A B RS RE - fE RSt 1T — TE e sk B
FEHATEERER ZMERERESHIE  BREEMNE  REREFAEIEEHE &
/INHEL TS EN SRR SR Mt e o HfE AP O BB R AR SR R 1 RERREF U HE
- DUREEHINE - RBERAEER - BEHERRINMEDE 522% - BERMBEY
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REHEBIELLEFKA - WERBEBEREYTRE - ERTRBREHLLE -
HEREAE B AR RS B MR B AR - — MRS - TRA LR I AR 7
BRG0S0 AR R - B/MAZ ST 5 — B HEIE R P A E BB 2
SFE AT AR S AR - B R4 RS 2 M 0 U BT+ TESE— 95 D s

) 2 HE B R o - |

RS 2 - A A = B P A M - (A TR R RUE
N > IR B RHORE « [AFREFERE - MRLF RGN ERFTEHZR - A
F BAEALEBIERET K2 BRSBESE - SLAMEANE - BR/MIER
1o S 2 2 PR S AT T 5 1 2 ARG it PR LA -

+= MWEMERZENF A - - mIIFL(Azola)TE KB Z FEF

FILAL PRI E AR A - FEKEBERE I ASEE _ OB WO MILAL » ME
BRIEKEBRESE > TOHEREEAR > WERBFARRILAEETHNE AT 848
NMEAR (EAEENOEAOATAR) - HWRMRA » ML RESR TR KIEZ
BAE - HEEREEERERRATNE SRR AR - BERL2IERER - kit
BIEM - £ HRAREREICRELERR - [EVJEHTAMLAEAEEERE L2
FR B Ry R 2 7k £ S IBZ FTBE I -

+00 « EME Z H R R
REIEZKEE ~ BiZK ~ FEH - WIEEFETRE - B TIRMEME R RS E REYE
B R - RIS REMILAEATE 2R -

+3h - BEAMEYEE

EARSEERER S A-TEFIRIBBIEAEARE MR R INE R ME B - B
REEDTFRHEMGERGHRERE LR ER » WA DSR4 BRTE - Hl
HE - KBRS HEEEMN - RO ERESEYE  MEYPEEEBEEE > 0
AELEERRES  IEFEERHIRED  MEFEEMEDTREL -

BARSARAFREMEYRBEHE  BEEAERMARRESHEE - AEXSE
m A ENTEARESE - MASEMEY B (EE R Bacillus) ~ BRE - RER - iE
SEHAEYBHERSSREENE RS IEWKERS  BEEESKERE TR - B
(Sugar Alchohol) * EHBERIKEE RIEER > S aEthSEARMRE -  SEHER - EWLEE
FEEE o AR - BREREERSTEEHEYRKFIE  GREEGEEER - L #ES
B ~ BARERERTIHFEEEER  BORHERERBREER - KBTS EE
B~ S - RIIESSEEEY > R LEERERRE hELIERE - XABC/N ratiolRE &
EWIMEE - REFTRA4 %S Bacteria » Yeast * K Mold * #ESHFEBYM Food ° HE fL 1%
LRETER  BERION6ETRAFER @ MKBIAIEEEI0MIKRT - 528 EE 55000
£5800 HE - (ERD T IIAI0N TR EREEBE 24/ NEF SR FE G > W30 15-204% - BB AR -

HHE R R AR KEEME  ERER - MR RKRBOA T - R K
ROAFT » BT E65% » 24/NRFRNIRERIZEEIS0-60°C » (B LBER65°C » HEREERT — 3t
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PUEA - SRR > SFIRE— - = - ARTERME - BEAESGRR > BESx
EMENREIERE

HEiHEMAEDEHBEES > EDER > SHHRSHE LEH » R HER MK
ZEl > HARRBESR - HREERI2ES - BiEEREMEYERPERR - HEEXE
AEEETNESMEMETEREE  SHICTHEBETRED - FIOVAERER
Pasteuria penetrans (—RBEHFLE) MEEREETE YT - BEGHAITES RHEREE
o (AXEERRREE L - HEBRITHRERZFRESFRER)
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REALERAEEERRG R
BB RN AE T BN

TFREEREBERNRSE  BRVKATERNBELANERLREENRE - HREE
HYRSREBUR R R R EH - RS2 M E@s—EEFm > SENEA TR
RIEREE > ERRAEENEFAETMIRSEEYNESR - IS5 (RN RSBy
BEM > DURAHRI R RS e R A FAIERTFT R AR - RTTE LA »
WMESHRECIEE - BEEBERER  EREEVEARSRAVTIEEE - 58 4654
HWEBRRHEERT  ERRESRKMEREARNER - EEERE KRBT EE - RIASE
FURBRREFMERRS » BRAIBRK TS EEIFYE DR ERaEE - 1o o 7%
HEHRNRERMENERLAWES - KEEEESNNE LSR8 209020 E 5
BENGEA  HePERERNSE AREEEEHNBENEE - FI - EERESK
BMUERENVESCENRIRERRNER - TR bR B BB -+ T 48
BREAENRE  CWRRBRR -+ QB EWR0E 5T - SMAERE R » RME
RERF & LA SR - BT EREMAEERA - RSB RIS - Fit » MEwiR e -
FEEEERERTHEL SR T EWIEL -

BEANERREZMEYRRN—E - BEANEEREREEY LS Y EE  REE
HEERREY RS e g mRIEREREIE 0ASENRIE - SERIEREL
WEB—#K > FILH R IE AR B - 202 SR BRI R SR L
(Abbott and Robson, 1984; O’keefe and Sylvia, 1990) = [Fh4h » 358 A1 4 B4R B 38 R B BHYE )45
PR (Sieverding, 1981, 1986; Nelsen, 1987) ~ 45K MREAFATISE(Bagyaraj, 1984; Graham,
1986; Price et al., 1990; Caron, 1989) » {52 &E - A HE @ BERTL - WAL » RIE
RYIMEECHEV B ERSEGE - 1992 5 ¥ - 38 > 199]) -

EBWRER

B 1% 52 B B ) JN 17 K 2 Oregon state University 242 Dr. James Trappe fE ZE A MR EE
A B REATAFHHREN N EEWEREOHERmRasg  REEERES
HH R ER LT E R RAER(E S5) - 25 RECESRNEERENFECERE
THREE  MANEMOEEERERMEYIT « HILERS - EEERgs Fm#EI A2
BERKIR R - hRABBHEAR - MEFIHES  FRETNERTIRHEI®RES ; =8
BREARFAELEIMES - MEHEYE - EERBOFEAHESFTES | ARAENE
SN EBYE - RAEYE BAEHENESS CEAEESEE L FTEMEASS
o hEERERRSRERLS BT EASRBSETRETIES | SHE SRS
HFHEYE  THEERERREHEELE -
BEMMEER:
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. BB AR EME R ERREMELIEFRE BT - WFAFE(Tricholoma matsutake
) BRI (Truffle) 2 - {8t FE B 20 4 1 28 70 46 AR W A9 AE BB RT 55 (Hu, 1978, 1988; Wong,
1981; Wu, 1983) - EETBRZEE BB ER - PR ATREEBRITEERE - BE
REESEHFHRUALERE BN EXAL - #ERE  BFEHEE - AE2E2W
R ERAHENTE - BRitENHE I EEN EREEENESEY RS - T -
R~ PEIE) ~ TEFF(AIHTE - BER - KE% -~ JEME - NEH - BEEAS)ERRE
EEAENEER TR » 1992; B% » 1995; 3L - & » 1995; BR « 3R * 1996a * 1996b > 1996 .
c » 1996d * 1996e) °

2. FiE AR BREARERBERENREEESNEFRENENESE Z—(Wang, 1982)
EHR M A e ER A A EAME FRERTIZE - BRilIETRESE(ERER) N
R EEWEZEWNSE -

3. hEAE  ERERREEERAR \ENERNEEREEACRBEENESRE
(Young et al, 1988) * IEHATHEENFE - HARLEHEEMEERERESET
e -+ 398 ) B AR 12 4 BETF 92 (Chao and Wang, 1991; Wang et al., 1995) - B AiHBIE ML E
A RS B B B 3k B A BRIV R RS B VA B B L RO E -

4. BEEMER THRHEBIBRGEERTEAZEYR LI TAEERZEBRR "R
HiE+HY - BRI EUA T LRBEREREZEERMEER - RESBERLEFRE
HEEARNEEERT - '

5. EMEEERERT  BAESMENERERENEELFCHESS - 20 B HREE
HWHEALS - EXENEEELUWHE SEREWEE  HRRERMBREREZAH
(Cheng and Chuang, 1994; Cheng et al., 1993) - iR ¥ E N ERANHE T/F L EE
BENEE, TRERS SHENERE _SHE - REXEIMEEFTEDERMERE
UEEREENTEE  KE  BERRNESELTREERMENEGNEAR I
BEZE(Wu et al., 1995a, 1995b, 1995¢; Wu, 1994; Wu and Sylvia, 1993; Wu, 1993a, 1993b; Wu and
Chen, 1993; Wu and Chen, 1987) - BRI EEEBERBHERDAZBERANERTRER
ZABEYE  FEERESLUEELNEERETER - HERETE70,000EAT/&
HERE ERBNSENERER - BEEY £RPNTEMAREZR - LHATEE
FFEEHR100~200 BATHEENE » SRNKERRENR AR EEEE300%R1EY
B HEHBEERNEAEREERINERHESY MRESHBEFEREEE, I
ATHEE—AZ+HET-RFZEGELEER - R ZH-TH/NHU8REF 5020109
ABRRENEG - ARERATHEEAA-HSHEXABEENER G ZEEMROERAF
RESEBEERNERATETAELCEE(E 6-8) - HREEAREHABITEETHAIR
SRR BEERRMME TE - MEEENAR TEFEEFTRESMEYERN
BAZ  MAMIREEEY SRS UREFELRT  BREFELCRBEMEYRER
BOANRAES - AREBENARERE « AR - i B A RS R R EERSCEAM
HE B BHE - BRAES  RELEEARAARE -—HAREEEGRENERE - B
IR TRRESE A > LETESEEREE N ERNE -
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6. BEEEHRIAS - BB ENERRE HENFZE L EETRNAERERE N RS
REEHNEE L - BASSRANRBERERERENRRLFNES - STEAE
RYREBRIY AR B -

7. R EERIEWRS ¢ BB T AR SR A - B R D IR B R P I B L 8
HHAEMMARER - AHEREEATNRE - 251 REscFEIER B MR
RToBEEE - IEREERENABIEN NS SR EAR S NmERYREss,
TABR AR - ~

8 ETERRWRY : ZHN L RENREEYFRERSE  TEEUEREBEREER
WMRAEEFEH LUEELAEHMYERR -

9. MW REWRY - B L RIER R T EE MHRESEN SN L BRI R
I -

10 fEEERRWRYE - HEWLHEENEEEERASF > TEEUEREBEERTN L1
HRHEEHMRE -

RENAREEREBEEBZERRR :

1. REEHE: HEifH Glomus mosseae, G. etunicatum, G. fasiculatum?, G. occultum, Gigaspora
giganteaF W - EEREEC SR TEABREKELN - EESFTEAESHE - BEE
WERETITHBIER - BEERAFNRRLLASE BEEAEE SN RSN ENES
% o

2. KSR AR IREETHEEE 2 EREBNFBE - REXSFRERE
WEERE AR FHNEERHE - 5 BT BT 4% TR B9 B8 78 1% Glomus mosseae, G. etunicatum, G.

intraradices, Acaulospora scrobiculata ERIBEE -

SECEREEENEERENTEER

HA : EREOFEEREETRIMERERWTE  BHE2AEER - AFGE8SMARE
BRERRNEEY - TENENASPRTSER - §REEDAZ L EREMD
B AETNE LRE » HABRRS R REEREEGET - BRIFSHEU—EE
FHEAR B B SR BB 0+ B AR BOR 7T DU AR ] 1 B 2 3 (L B B ) B S vk 3
EE - HieHREEANMEY DERMBCER200E N > R EEH LY -
5 - StEHL—3H% > BATERBEEYERB N 1995FRLIT T MAEY IR
BRAIZREE  FEZAN—FESEEH R TE LA Y aUm 8 it — 2 8 pg SEAE Y
2% - HAR 19861 - HRI20F T AR B YR INBI 84S A B BRI Em "FEfR &
MEERERIEN B REE > ERERRTNERIIZeHE - BajELst
EERHBMKESTFLUME - 8—WEBBRBYAE Kimura, 1996) « KFHE
HETH SRR ARAS « B BERERIBIIZHT (NIAES) « BII7 2 # 3 ES BT (NGRI)
TERE - LS ERERBESHE  RERNERENERREENY - SHER
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ECE

RE :

S

B 3 0 P 4 AR T B BT

R E R TAF - 72 H AR ARETT - B il B AR e B 2 4k X & it 2B Dr. Kinkon Y
EAREEREREWE—) (B 9) 0 EE®EEXER Glomus mosseae/ G. etunicatum WIIR &
8% » SEEALL Gigaspora * Scutellispora ERIHHE - hoh - MH PRI F RLARRR
&R/ AR 4 FE (Nishio, 1996; B REFES » FAABH) - PREHEAFMEENERE
5 NEBEEREL Gigaspora BE - HAWVARREE HEMERRERIEREA
A £EAFRA—E  BREEUBELRR (&) - BARUERE  MASEER
(REEME)RNE » R4 ENEEE - 2EAEndotech Symbiotics Co. AR HE .
RRIEELEEBEE - 8B Glomus etunicatum, G. deserticola, G. mosseae, G.
intraradices % - MIZE AHPremier Tech A FHIZ R B[ E B RMW A EERE E M
(1B 10) - EHE R RUREHERE B > BARBKIEEKRAME  TEEEFARN
B - |

CRABARS  KEEPRERMMENEFIRKETAS - HMRUARRERE

(Eom et al., 1992; Koo et al., 1992) > HEEHA T EWERSRERZ -

HH 1995 EFE B BB 1T 2 0 A M M B MU 5T & £ (Osotsapar, 1995) » REAERNHE

Eor o REENESANFTHEABYEREERENEAMERKERETZ

(Nobamornbodi, 1993; Mala, 1995) °

AR HETARSENEERENEERS -  RRENI9NFEEEEREMERLEA
A S5 A - Eped BIRE R SIS E AR SUE BN S/7 - T R AR IRE D BIKRERT
SEERGE - B 1994) - IFEREHEBEBEEGANMAES > BEPEER R LEE
BRI AE S - BREEMEE - TR SR AR L EEA RS
PG ABRTEI R AT E R S » U RERNMBIBRBRAFEEA - BAELEZEALH
BMAETE - BRABEMNALEEBRHEMTEERLRE -

a. BEFE  E0ERTE » ABEETVARRBERAFHNRAE - FrETRER
AKHEFTREELE  ILEEFES - 00 ERKZEZFWERBIFEF Mg AR E -

b BAREEE  ARERIVAEREE E T 1984 E %A BtA - 25 TR RVEER T
40%E - H—7F& Glomus citriocolum ¥4 > G. albidium var. Quianjiang ks —#T8HE -

c. BB IRBEERNFAERE LB ELENERE S MAR RN - EfNS
AR EpH - HEERESEEEMSHEEEVER BKRARNERHRE B
B 38 FE M A A 3 IR - BEVAERE & B BRI R R A RRE -

dEREERS - ELREHEEEREN - VARRBRERE - B i IC e R
=il

BEERR ALEAHERSRINFFEREL - HEA#ERR T EPEREHR
112 ppm f » ShEShEE 032 & - :

e. BN | EIRZEZM 19804 2P VA IR BIAH MBS RO IR /e » fE RS H
BERESOR S - BRI RE RS IR2.15~7.526F > 100R&Z1.16~2.164F
FEULSRSE » BEIRES MIEEXESFRE T EYEIL A AR E DB TR MR E
Y B AR MR R - HIREARRSEYER - BlE T REEYHRE -
RS TEIEG SR WNERSRRE - FIrENEARMNEE - REEETARD
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EEEMESES BIASDHEEREVARRENESEEE RS s R -
ek T R MR YTBR AY BE |
fEARENER  ABSHECREEETT  BEEWUUIE - A% - B BEEY
AIRRTE ~ MRS ~ TEA - PEINE  RANIEMATRSRE - SHE =T BTSRRI
B ~ A BERS B - B - BA - BN ERm -
g WA ERRER  RRSREL01%TERETOHERNENRE R EST -
HETARERE TN EEEE AU TEAR -

BERRFEERENLG

KEEERALEERENERMAL  BREREREAREHEEDE > HREESER
ATERHIZE - 1996 FEBEERERBTRTH ERMEYIEREHERENES L
HZRHY5% & Dr. M. Nishio Bt B2 Hi IV E % - IR B BEREHRIEMEEE ENRRT
- BEHARIE - HRREERLEANRIOREEENFE  BFAWHEEEEEAER
RER—HAEBNMEY - BERMFEML  RERERHAENE » WM RERERERER
FERENRER T E R BEIA - ROBEEHMRE L - MEF SR KE
BRIBUR M AL AR AR - FEELEENHRT KB EEESEERMAEE—S§
RIEERRERERERIIME A - EHEE S E B EREEE .0 EEDr. Joseph
Morton [ £F 55 ) B2 1848 B SE 30 B8 P B AR B A IR L B, AT SR B AR RIS - M — 23R
REBRRCHEREEROEERMERE TER, EE éI%ﬁ%%fﬁﬁsﬁ%Eﬁfﬁé
BRAFES - 6 BIRS SE(CBAR B A Sy 5B (BB A R A 0 S o B ) O T 32 b BT B i 5
JERA - WIFE B AT LU A D ER B EB BB R R B E R LA e B - s
BEAGHEABNNERE  BREEFEL RN AAZE  HiREREEGEE DR R g
i BAR B BRAL AR AR AT R R34S - BIAR B B B T BRI R 0 BB e
(FA2 TERENRRERE) WEBMAES - I EREBEF TEVENTE L -
WBEEERIAMOARE —HRE - SRWREET 2R ERAOMRMT - T
DNA K HEfM BN ST - B ERTERMERE DR ERNVEEN+2ER » &
BIEREEHERBAREEMELRENE S - MBENSHGHEBRBERMN - WXES
BMEESM EEREERE BIFEH -

F— 1 BARERE S S R

EEE AhhE (23 HE Erg1,
. Dr. Kinkon for generaluse 1 kg 1-2 g/plant 312,000
Idemitsu .
Industries  Pr- Kinkon for leek 10kg 10kg/10a 39,500

Dr. Kinkon for sweet pepper 2kg 2 g/plant 39,500
Central Glass Sera-Kinkon 3kg 2-3 g/plant 9,500




PEF AP A B AR B R BT i

R MEARERERE RS EE LU

EEE Anh B 0 HE SfE LR
Endotech  Endotech* 20 g 100,000 US$ 30
Symbiotics  gpdotech 100 g 500,000 USS 80
Corp. Endotech 200 g 1,000,000  USS$ 150
Premier Tech Mycorise RS** 30L 100 L/ha. 2100/ Liter CAS$ 17

Mycorise HX** 30L 10-250 ml/plant 2100/ Liter CA$ 17

* REEER
RS E AR ERN
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EHENERERERE By REWE

1]

=]

EIR (Mycorrhiza) —F{RH fEBIE#% % Albert Bernard Frank (1885)F7l] » Myco- (mush-
room), EBEKIE & » rhiza- (root), IRMNER - BEEYRSEEH L ANESE - ERAR
£ 53 R 54 (ectomycorrhiza) B A ££ B 4R (endomycorrhiza) i A %8 (Harley and Smith, 1983)
(F—) - REBERNTIEHFHERLEMGEAMYMIERN - LI (hyphal coil) B3R
'(arbuscule) BEF A EEYHEEREEWERS - JMEERNO B SERE YRR E
A BERRAERE KA B BE (hyphal mantle) S5 - ER B TS AR ; EERE
YT b 7T B B 2R B B By JE M M RS B ML B A RS S (Hartig net) RUBSESE - S EREE
BALE BRI BEIREYEE - T8 B P94 (ectendomycorrhiza) °

FreR AL A& B4R (vesicular-arbuscular mycorrhiza * f%§ VAM) » {RIEHE YRS 2
B AARERERER » EMEERE RS MM P /N 5 S 345 B (arbuscule)
DLB A2 Bk R i Bk B B AT BB L (vesicle) T84 « SRR BRI IEA AW EARE (0
Gigaspora, Scutellospora) ¥ FIR R AT i Ll FRAE R » FILBISNE B R BE WG I ER
HRFE AL IR (arbuscular mycorrhiza, fé%#% AM) © Gigaspora 1 Scutellospora Fi BB IRE -
H B (soil- borne vesicle; auxilliary cells) 5 B 4 MRS L 1 ch -

EERNERREESEMA > BRSP4 S B (Endogone) LR BERAAEEH
(Endogonales) ~ WA BBl (Endogonaceae) H « FAA 4 B B ( Endogone ) i R 1 B 35 k5 9 46 1
R FMRECHZBIH L H 2K - €2 Sclerogone, Youngiomyces, Peridiospora (Wu and Lin,
1997)% /8 + B %94 B H (Morton and Benny, 1990; Wu and Lin, 1997) » 3 ¥ AR KP4
HIRE - BEIIHERE H (Glomales) ' BRIESEH (Zygomycetes) * 53 ={EF} (Glomaceae,
Acaulosporaceae, Gigasporaceae) * # & & H <8 B (Glomus, Sclerocystis, Acaulospora,
Entrophospora, Gigaspora, Scutellospora) ° — H P4+ &% (Morton and Benny, 1990; Schenck
and Perez, 1990) (I 11) - MEKNEBERE - TEFSNEDERER - £ EEHEY Parke
and Linderman, 1980) * BRIEIEY) (Cooper, 1976) » B FHEDIEI M FHEY (Janos, 1988) « £ —42
BeE 1Y) - TERMEY) - KAEMWEIREHY - MRBEEINTE T %3 (Sieverding, 1991)H1%
af 0 EREHEEYT - WH134% B IEERMEY - 709% BEER/ N EEREY - 157%8HT
HIRTEY - ERMIERFRED T - BFEER (Amaranthaceae) ~ +FIER! (Cruciferae) ~ 4
Tr# (Caryophyllaceae) ~ | (Chenopodiaceae) ~ 5 fif 25 %} (Commelinaceae) ~ T & &
(Lecythidaceae) ~ FGEFFLF} (Portulaceae) ~ (LI} (Sapotaceae) ~ #E2EE} (Zygophyllaceae)Zs -
REEYTETERBESERANERER  CTEECERE R EEE - Bl HkE
(Juglandiaceae) » HI Wi #t (Tiliaceae) * 5 M Bl (Myrtaceae) » # M Bl (Salicaceae) & %% 3 &l
(Fagaceae) * #f/KF}(Caesalpiniaceae) (Gerdeman, 1975) » I4h » HRIBEESE T Janos, 1988)HYE
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% HIREDHERENKREE oW - — BB BB R EY) (obligately mycorrhizal
plant) * D — 3 JE 4B S AR FE YY) (facultatively mycorrhizal plant) & fE#I1EFEH KAy L5
o EEFEREEELEE > ARERERERES  BREHEREY - URHE 45 -
WEE ~ T8 - Genipa americana, € 1t 5. (Stylosanthes guianensis (Aub.) Sw.), Andropogon
gayanus Kunth% - EHEYTTEERFFRER - GAEEZEREIHLET BEMEREE L
HAE o ETEEERES B2 BIEENEREY - 10 BT, Tk, AR, &%, B1E, RN, &

%5, Clitoria fairchildiana, Jacaranda caucana, Tabebuia chrysantha, T. rosea & (R -

EEMABRBELEALEEENESE

BEEAERFENTREREEATRE - EREB R INT ABREHI (Prof. J.
Trappe) (F 5) FEAK B AER BT < MEE SR2EFHTE - WRITRE - NHEERZ Mycorrhiza) i
ZEWFESE - FHPEENHES PR ERRBER A RHEERAEERE
J R By BEge o Bl o 3 1T A 22 A R AK IR0 (Chien, 1976) ESLRALE -

HRifEZE N ARMERNEEROEYASRRE BEAHANRZERBSRTR
B SR E AR A TR RE - IEE - ARIGR, 1992; #%, 1986) - #EN (2 - 3 - A,
1993) » #f#% (Huang, 1979; Tzean and Huang, 1980) » EK (32 « 4L - #%, 1984; 45 - # - iR,
1986: 4 + F, 1990) » B’ (Chen, 1981; &, 1985; #k, 1986; 7R, 1990; &7, 1991) » B (You, 1980)
KT (32 + # - #k, 1984; Kuo and Huang, 1982; Young et al., 1986; # - E, 1991) » FEHENFET
(Chen, 1982) » L5 (E, 1989) » Bi5 (Toun, 1982) » % (¥ - BR, 1984) - HHE (¥ - 5k, 1991
a) > EE (X - I8, 1991b) » 1L (BB, 1995) » FEMZ (3L - IR, 1994, 1995) > FLEE (¥ - IR,
1991b) » & 2WTE (BB, 1995) » BEL ~ TE (F, 1983; 1T, 1994; & - 3§, 1995) » —HHL ~ BHEF
W BERH - AEY - BETL - BB - W% - FHTE (Chen, 1996) © FEAMARTT B
- geHIE /D o ATHE (Hu, 1978; 1980; Wong, 1981) » Z#12 « K42 - 28R (Hu, 1983; Wong,
1981) » #E (Wang, 1982; You, 1980) » #l#Z ~ /NEEFFEAZ (Chien, 1976; Kan, 1977) ° H R
(3, 1983, 1984)%% - jiL4), BB E T B (AR ) BH RRIXE D (] - 1, 1982; 5,
1983) - .

£ EEA RS B S 2 HZe B LAR 19834E(Wu, 1983; Wu and Chen, 1986) * E %
FEERRETRM T S0 RS EYERES T - EXRAEFRT BRL T ALIER
BRI ERS  BERSR T Glomus formosanum, Sclerocystis pachicaulis FA¥TAE » I 5 5%
T Acaulospora foveata, Entrophospora infrequens, G. caledonium, S. coremioides FFTORTE -
Sclerocystis pachicaulis TERSBRBIHIZE T - BB IR S. rubiformis W EIE R £ (Wu, 19932) * &
SR BRER 5 22 B 35 T WK Sclerocystis BRI FT/E (S, raiwanensis, S. liquidambaris) > 535
75 RIER T AR R B AL B L B R A BRI E HRPI % 3 (Wu and Chen, 1987) - Tk - Z#EX
B MR B RS S BT T T MOK B B F82 T/E (59, 1988; Chou et al., 1991) = FEAZ AR
HEESZHYEIRERAE D © 8 T R E T Acaulospora raiwania, Sclerocystis cunnighamia
(4, 1988) - Hh S cunnighamia $% S. liquidambaris H R FE R % - JASCHES A (Chou et al,
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199 1) FE ¥ 5B B M B R ¥ Gigaspora [& B Scutellospora TBIEITHREME » HhRE T =fH=I
$%E » Gigaspora decipiens, S. coralloidea, S. erythropa $a—¥7#8 G. alboauranthiaca * ZHT &N
H#bEE G. margarita WEFEAEE - FIREIERE S -

KEARHNATN R EREEESANEERFERBN1992F - ERETHRERSE
RBEEGNHIT, HAETHREENEELERE - CRR S —EMBEEdER
Sclerocystis /& B2 HI B % (Wu, 1993a) - EE?F‘@Z%}&Sclerocystis B RYIEE (Wu, 1993b) LI &
5E Sclerocystis sinuosa YB3, R FEIEFI BN HAEREEZ S ST (Wy, 1993¢) ° 7£.
1994 B T BETRIREEFRAES - WHERFE X (aeroponic culture) BiR B & L i1y
WS - 1994 o ERTEERAEKREERMZERE N REE - Enrrophospora
kentinensis, Glomus chimonobambusae (Wu et al., 1995a) « E 1 E. kentinensis & B, 0] fif EH &
JB SRy TS 3% 233ppm » BRI R E AR SR P EN - SEEMAR E EntrophosporalB e
RIECME LRI EMRIEEER (Wu eral, 1995b) « [L4h » ERBIGEBEGHESFT  UE
KL 52 2 55 3 R 8 1 5237 B (Jimtrappea, Peridiospora) ° Jimtrappea B » E#EF AL REIR
ENECEE - E?@%%E%Eémﬁ}ﬁ%?@(sporifcrous saccule) Al » EEEEH & HFEE
TREE —RIPEZRIREE - Jimtrappea BT 9 BU 88 Acaulosporal® & Entrophospora B 1H
{8 = 15 Acaulospora Ml Entrophospora BRI FHRE £ MR BB MRV I E B E MBI -
B Jimtrappea AR - REBERKALBFRABECRAZ LEATHE - G2 HAERA
T 43% (R =) BARFTEIRW Peridiospora B2 BEEH > NEEHWEIUES - 22
NAEBEHEREEE IR - Peridiospora B R BERES SR TRRESE @A
GHT  MAITHEEOHESHEE-EEME (Wuand Lin, 1997) - ZHHT BN ERENEIRSE
VM0 ~ B LD RBEGECBRRN TR T E S RN -

BIKEB (BERALEBERE)ZDES

WiER & H fRH Morton and Benny7E 1990 FTEd B - FILIKA PlSEIEY I A B4 () B
AEERWER > FEEAHE B (Glomus, Sclerocystis, Acaulospora, Entrophospora, Gigaspora,
Scutellospora) * T EIRFAT B (Glomites) $R19955F 7 2 FRAIHT B (Taylor et al., 1995) » EFXHE
EAER—-EEEEN L ERERE - EBCARENEFEIEFERERE - BHES
—RisEY R (ERRK) £4 - B—REBEKKBE (Jimtrappea) » EHEKBEHHENELEIEL
AEABRE (Wu and Lin, in preparation) ° (& 12)

X7 5 B (GLOMITES)

Glomites Taylor, Remy, H.ass & Kerp
Etymology: The generic name Glomitesunderscores the similarity to the extant genus
Glomus, the ending ites is used to designate a fossil taxon, as discussed by Pirozynski and
Weresub (1979). The speéific epithet rhyniensis denotes the Rhynie chert collecting locality.

Extraradical, aseptate hyphae up to 25 ¢ m in diam, occasionally occurring in bundles, hyphal
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wall two-parted, rarely branched; intraradical hyphae of two types, one consisting of aseptate
hyphae 8-14 ¢ m in diam, thin-walled, extensively branched in hypodermis, branches produced
in acute angles of 30-60°, occasionally with slight projections representing former site of
deteriorated hyphae; other narrower hyphal branches produced at more right angles, narrow (5
4 m) and giving rise to solitary, occasionally multiple, terminal globose-elongate spores ranging
from 50-80 & m; spore wall multilayered with inner layer continuous with subtending hypha, basal
septum absent; other narrow hyphal branches penetrate cortical cell wall to form highly branched .
arbuscules, arbuscule with basal stalk approximately 2 # m m in diam, and forming fine distal
tips, sometimes slightly swollen; arbuscules confined to narrow (one to four cells wide) outer
cortical zone beneath hypodermis.

RIMERE R AR E2S v m - BMERESR - BHERE - PHS X RAHEK
SRR ASE - — AR RER, B 8- 14 um, B ERRETERAEEEASX - &
NXHIFBETE 30-60° > HAtEA KD XEMBRBREMPRZEE  B—HHREEMER
o XHIAEAIEE00 » RIS pm - BRI T THRE— AR ELSRRER R
TREIES0-80 pm 5 MEELE - B RBZREMAEE - FEBK WA GERENE S
B0 R MR BE T B R B AR A S RBS AR A2 v m » W BCRIG B S X,
ARRnGMEEAR B BKEPRRTERERET AN —EWEMmEN I LR A -

Z R KE (JIMTRAPPEA) (B 13)

Jimtrappea Wu & Lin

Etymology: Latin, Jimtrappea (Jim Trappe), in honor of Dr. J. Trappe, Oregon

State University, in recognition of his contribution to our knowledge of

mycorrhizal fungi.
Sporocarps unknown. Spores produced singly in the soil and formed directly within the sporifer-
ous saccules. Sporiferous saccules formed at terminal or intercalary part of hypha. Walls of hypha
expanded to accomodate spore, forming a clear outer layer tightly appressed to the spore. Stalk
of sporiferous saccule degenerated, leaving circular attachment(s). Spore germination by growing
germ tube through spore wall and producing vesicular structures in the end of germinating

hyphae.
ATFRRA - MTEBPRRLED ERERRRERBEN - EREBEFRRERY

R MATTTE - BERERE AR  BREgRpRREPRT 8 - EREENR
GERTPREBEA L E T - EBEENNEDN - 7 RFREFEERMEN RN
A R B2 BRR AR R TE B B A 3 -

171K 7 3B (GLOMUS)

Glomus Tulasne & Tulasne

Etymology: Latin, glomus (a ball of yarn), possibly in reference to the sometimes
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rounded and cottony appearance of the species for which the Tulasnes erected the genus.
Chlamydbspores borne terminally on single (rarely two) undifferentiated, nongametangial
hyphae in sporocarps or individually in soil. Spore contents at maturity separated from attached
hyphae by a septum or occluded by spore wall thickening.

Glomus BEN MR EENWEENNEFERE - 2RO ECT%E - TEEHEZEN
HEE _t+tfE- ABHNRBEREATRES ~(B R =82 ) BT (attached hypha)
> T HEREE 0 EEHEEIIR (thin- walled vesicle) » H T RIS » BHBEFWIT
JZ 1M1 B8 BE# T (Chlamydospore) - TR BB ERE MR GILE - TREREEENE
i PSR (septum) « MFAZ EBESNIRE LG > O —SEEEBERRD
RA » 40 Glomus intraradices * G. manihotis % - b4} > ERTFRRREREER —EREE
B Z Ry fll 7R (sporocarp) « Ml FRATAE RE — RO T - B0 B8 S8 B B 8
(peridium) TR B —BEHE - MFREFNHRX > FEERFERHBETEMMER
FSMNEM - EF—LERE > 41 G scintillans * G. chimonobambusae (Wu et al., 1995a) ( |&
14) EMRFRNRFELEERERBEMAIMEER - EER Y 5 Gigaspora BAEF -
BH HEBRTEAA R HW Glomus BREERAEEIRERE » G clarum, G, mosseae, G. etunicatum,

G. geosporum, G. manihotis, G. occultum, =5 -

& E 2B (SCLEROCYSTIS) (B 15)

Sclerocystis Berkeley & Broome

Etymology: Greek, sclero- (hard) and - kystis (bladder), referring to the small,

, very hard, rounded sporocarps of the type species.
Chlamydospores arranged side by side in a single layer, elongated, radiating out from a central
plexus of hyphae.
Sclerocystis Berkeley & Broome emend. Wu
Sporocarps globose or subglobose or hemispherical, enclosed by a peridium or naked, with a
multihyphal stipe or monohyphal stalks; Chlamydospores arranged side by side in a single layer,
radiating out from a central plexus of hyphae; Central plexus composed of a broad, stellate thick
-walled cell or interwoven hyphae; Development of chlamydospores within sporocarps
synchronous or asynchronous; Sidephores frequently producing from the base of chlamydospores,
becoming spores or intersporal hyphae.

Sclerocystis BRIANA R RFEEEZEBHESMBEENN - A EABEE B - (Y&
HBAER R PI LA (pot culture) BEHALY) - 2R ERNEHBESNGLEAE  EAER
AIEEEIREICTIRHES - H R/ Sclerocystis liguidambaris, S. taiwanensis » 15 RIS
ERRNEE L EMEC AR TERE KB B (Eom e al, 1992; Koo ef al., 1992) % 75 A i
BIRWELR - ABNRBEIEEREESCEY  HEYREEBWRTE - WTRTES
RERR BT EE - T REATFEROER (plexus hypha) B4 » 36 LUESTHIK 50 HEF
@ BB (Gerdeman and Trappe, 1974; Wu, 1993a, 1993b) « #I TR &5 A (LS. sinuosa
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BH » TEEFMTEEEY KRS EIE(Almeida and Schenck, 1990) - TEABH » LLS.
coremioides MIS. sinuosa D EfE @ MBS HNEHRKMBE L EFMRENLRERE
BF AR (W, 1993c)FI— B H L Eh - H'EAS. rubiformis, S. liquidambaris * S. taiwanensis °
AR % HIRTE B AT 3 -

947 & 7 3 /B (ENTROPHOSPORA) (B 16)

Entrophospora Ames & Schneider

Etymology: Greek, en (within), trophos (nourished or reared), and spora (spore),

referring to the spore being reared within the vesicular stalk.
Azygospores produced singly in soil by expansion within the stalk of the mother vesicle. Mother
vesicle thin walled, dense white, becoming empty as contents are transferred to developing spore.
Walls of vesicular stalk expand to accommodate spore, forming a clear outer membrane tightly
appressed to the spore. Spore wall continuous except for funnel-shaped protion which extends into

the mother vesicle and is closed by a thickened plug.

Entrophospora Ames & Schneider emend. Wu Spores produced singly in soil. Sporogenesis
started inside the stalk of a sporiferous saccule by the formation of a septum in the lower chan-
nel of the stalk. The cytoplasm within the saccule seemed the major source for the spore forma-
tion. When the cytoplasm flowed downward, the central part of stalk swelled and tiny vacuoles
were formed at the periphery of saccule. As the primordial spore was differentiated inside the
stalk, another septum was formed right below the saccule. After spores mature, the terminal
vesicles of saccules and the lower hyphal stalks degenerate and leave two scars.

Entrophospora B BE# R N4 HIRE - B Acaulospora B - CMEN I EE AR
I (sporiferous saccule) ° REABHN T ERBEAREMTERRNREMEIRAINA - 47
MBS RERFOMEE - MRIEERAIE R - Mk ZEEANHRER TEE
EAWA - MERELIIENERRT - EREENEERERTRAREEZREE
SLfEHFIMEE E G T —A—/ RERBRE - EEWSABENERKE - ABM
F— BB HEABY LSS, B2t R RBIANE - L0 — (B kentinensis) T B
RIEEEER T ERANBEBIAI(Wu et al, 1995a) ° Entrophospora kentinensis 5] IR {E R
EEBEWEN LES - ARMEE - BRlEBEREARTK E kentinensis » LIRS
A T RRIE A ABEHE BRI (Wu er al, 1995b) -

1% 1 5 B (ACAULOSPORA)

Acaulospora Gerdemann & Trappe emend. Berch
Etymology: Greek, a-(without), caulos(stem), and spora (spore), referring to
the sessile spores. '

Spores produced in soil or in sporocarps that may attain several cm in length; spores globose,
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subglobose, ellipsoid, or broadly fusiform, with oily contents; borne laterally on the sbutending

hypha of large, terminal relatively thin-walled, sporogenous saccule. Terminal sporogenous

saccule may be up to twice the size of spore; contents transferred to developing spore. Spore

composed of essentially two distinct, separable wall groups; at least part of outer is continuous

with wall of subtending stalk, may be pigmented, laminated or composed of distinct walls, and

variously ornamented; inner is composed of one or more walls that are usually membranous,

hyaline, may be laminated, ornamented, and stalk that subtends spore is occluded by part og the .
outer spore wall group. ‘

Acaulospora BRI BB ANEBEIRE - BTN Entrophospora B8 - FRARIRIE /T
EEREMBRNWI - ERMTHRAR  EABEEERETERTHE LT T —EAER
BEIR - B —AEEREE Entrophospora BRIEBEMKE  Acanlospora¥ Entrophospora
BT REFSAEREELN  EFERFRYSENERERNTRIEEYOEEE (germ
‘shield) » RBEAGFERFREBHE - ABOETLEFHREBEWLES - £RE
BIEAF » BT U0 A. spinosa, A. scrobiculata , A. laevis, A. foveata %388 W 7E B {EHE
7 (R0FEE ~ HE ~ X - TS WRE L #ho stk - EEKEHBED BB -

K78 5B (GIGASPORA)

Gigaspora Gerdemann & Trappe emend. Walker & Sanders

Etymology: Greek, giga-(giant) and -spora (spore), referring to the

exceptionally large spores typically produced by members of the genus.
Spores produced singly in soil, large variable in shape, usually globose or subglobose but often
ovoid, pyriform or irregular, especially when constrained during formation, borne on a bulbous
suspensor-like cell, usually with a narrow hypha extending from one or more peg-like projections
towards the spore. Spore wall structure of a single wall group, lacking flexible (membranous or
coriaceous) walls. One or more germ tubes produced directly through the spore wall near the base.
Thin-walled, echinulate or finely papillate auxiliary cells borne in osil, on straight or coiled
hyphae, formed singly or in clusters. Forming endomycorrhizae with arbuscules and hyphal coils,

but without vesicles.

Gigaspora B BRBERALEWREZ MR EHINE B - Gigaspora B Scutellospora [B 1
BTN - BIAIE R - SRfE THRG T L/ W9 BE Y (suspensor-like cell) » SR8 H BHIHY
KinBHHMEREREERT - MHEERTE/\BEE—/ P EERE  DEHREs
BEMMAMRTA - ERETERAR  BREENZIENEMNSSSLEEHE - ABRTHY
HEMEREE » REHE B8 (wall group) ° WH—E_BHBHSTR - EHT%%E
W BEEEREERETNHIER « RBY Scurellospora B HI B #h2 R IEAR I B B i
(intraradical vesicles) * MR W ZERBZLEF - RMB 2B+ 4 B (soil-borne
vesicles) * BREIMHNE (auxiliary cells) © AR JBAY+ A4 B B A 7L EEHR BRI A 2248 (projections)
AERE RNEEE G margarita, G. gigantea % -
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[EE& 5 B (SCUTELLOSPORA) (B 17-18)
Scutellospora Walker & Sanders

Etymology: Latin, scutel/lum- (small shield) and spora, (spore), referring to the

production of germination shields in spores of members of the genus.
Spores produced singly in soil (or rarely in cortical cells of roots), large, variable in shape, usually
globose or subglobose, but often ovoid, obovoid, pyriform or irregular especially when con-
strained during formation; borne on a bulbous suspensor-like cell, usually with a narrow hypha A
extending from one or more peg-like peg-like projections towards the spore. Spore wall structure
of at least two wall groups, with one or more flexible membranous or coriaceous walls in the inner
group or groups. Germination by means of one or more germ tubes produced near the spore base
from a germination shield formed upon or within a flexible inner wall. Thin-walled, knobby or
broadly papilate auxiliary cells borned in soil, on straight or coiled hyphae, formed singly or in
clusters. Forming endomycorrhizas with arbuscules and hyphal coils, but without vesicles.

Scutellospora B BERANEFHRE - BRiZHANWE 1= RZoHRINEDH
MEYIRERN - BE—REBEHZPRIZEFHATRRERE - XBHE Gigaspora B AN
&R ERHMBENEERESF TN - ARATFHABRRRMEBRRAL  REFITEEK
TERESWBER > HhERNBERESE —H%EIEIEEE (membraneous wall) B¢ 57 HBE (cori-
aceous wall) ° SEXE BRI E B Gigaspora BFTIREN « 4 ABWMFRFR > &4LE
BENBEHRTREANEE LRABETE - RREEERFERIIMEMN - AERFHARE
B EEE S, calospora® S. gilmorei % -

MIXBENBRREK
KEY TO FAMILIES AND GENERA IN GLOMALES

1. Spores produced on the apex of a sporiferous saccule of a fertile hypha' auxiliary cells formed

; only arbuscules formed in mycorrhizal roots-- e ---Gigasporaceae (2)
FATRRN ERBERAEY - 7EARE L E LW BERARPHRERER -
- RIETFEQR)

1I’. Spores produced directly within a sporiferous saccule of a fertile hypha or formed laterally on

or within the hyphal stalk of a sporiferous saccule; auxiliary cells not formed; arbuscules and

vesicles formed in mycorrhizal roots - e o seermeeseseeeen3
AFRRRERERERA - BERNAEREES  ERELETELMBBME - £RA
}b&g%ﬁ.*ﬂ crrenees . ceteiiine ]

2. Germ tubes produced directly through spore wall; inner flexible wall group absent; auxiliary

cells finely papillate or echinulat-=-------+- seeeee - Gigaspora

BHETHBRERATEMPR T RERKAEERE © 53l E A 7L iR Ze i Bur
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2. Germ tubes from germination shield; inner flexible wall group always present; auxiliary cells
knobby, broadly papillate, Or SMOOLh,+++++=sssssrreserssisiiiineniiiiiisanreneeraaeene, Scuetllospora
T EBRBTFER %ﬁ%?ﬁ%%ﬁ?:@?ﬂ?ﬁkﬁltﬂx ATEEERRNNERE ;
B R A S B 2L AR SR B P e R EEMTE

3. Spores directly produced within sporiferous saccule; spores attached with one or more
subtending hyphae; spore wall continuous with subtending hypha--+=+<++=---- Glomaceae “4)
?@%E?&ﬂb)ﬂib‘"%i@%?@ﬁﬂ WTEE-FSRAEEEM BB R

R TRI@)

3’. Spores directly produced within sporiferous saccule or produced from or within a hyphal stalk
of a sporiferous saccule; spores without subtending hyphae; if attached, spore wall not continu-
ous with subtending hyphae; spores always ornamented with scar(s)*--+-- Acaulosporaceae (5)
ATEHRPRRERERRN  REERBORNAAREIEERNT BT EESES
ﬁﬁﬂﬁi%ﬁﬁﬁ ?’EWM\TE@E‘EE%i%%E’FEE% HTrREREISHEE— %%{ﬂﬁllﬁ]ﬁ/%ﬁ%

4. Sporocarps enclosed by a peridium or naked, with a multihyphal stipe or monohyphal stalks;
spores arranged side by side in a single layer, radiating out from a central plexus of hyphae;
central plexus composed of a broad, stellate thick-walled cells or interwoven hyphae;
sidebranches frequently produced from the base of spores, becoming spores or intersporal
hyphae -+ . seeseeseesees Selerocystis
?ﬂ?%*&i’f‘f@.%&m P B — B RAIBE R ?@?E?’E?%%uﬁ%i@%ﬂkﬁﬁﬂ
FREMEEK - ESARNEREEMER  WTESHEBREAS - bR e TR

4°. Sporocarps not formed as above; spores produced singly or in loose or tight aggregates in soil,

less common in roots - * Glomus
?@%%ﬁxﬂz?‘i‘ﬁéﬁt%TH ; ?ﬂ%%éﬁ%iiﬁxﬁﬁ‘?%?&fﬂﬁ}@¥% HETHMTE
HfFE2FRAGET ; T EmMEERER-- iR T

5. Spores produced directly within sporiferous saccule; without sbutending hyphae; if attached

with an emptied hypha, spore wall not continuous with subtending hypha; spores with one or

more cicatrices - . -+ Jimtrappea
?’E?E?&ﬁ)ﬂiﬁ"%?ﬂ%ﬂﬁ? ; xﬁ?&%iﬁ RANE - HE LN BT EEAEE
5°. Spores produced laterally on or d1rectly within the hyphal stalk of a sporiferou saccule; spores
normally with one or more scars ==+« Y
?ﬂ?ﬁx&ﬁ"%?@%ﬂﬂ’]%%ﬁﬁ%@ﬂﬁ AT ER —EBREE R R ¢

6. Spores produced laterally on a hyphal stalk of a sporiferous saccule; spores with one scar+----

.................................................................................................... '-----Acaulospora
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WP HRRERBEEWORE  WFEREEFRE e BT R
6’. Spores produced within a hypha stalk of a sporiferous saccule; spores normally with two scars

; spores connected with sporiferous saccule by an interconnecting hypha having a dumbbell-

Shaped Configuratiorl ........................................................................... Entropbospora

HIT TR BT YR AR 5 TO T — IR VA RO R0 T 7 B SR B A R A

S - RSN R T R S S o PO A T T
AEEELZDHRS

% 4 B B & Morton and Benny (1990)& E% » & — R4 B #l(Endogonaceae) H BIHEHEH
Endogone (Gerdemann and Trappe, 1974), Sclerogone (Warcup, 1990), Youngiomyces(Yao et al.,
1995), Peridiospora (Wu and Lin, 1997) VU{E B - Endogone BIAMN A BRI B » £E TN
FEUEARMIEBERNWEENAFERBRR - HRAREFEU NP RERKALER
BE4£ ST - FHitMorton and Benny 4 F 3R A B EEIRE H 25 -

A 4 & B (ENDOGONE) (& 19)

Endogone Link ex Fries
Etymology: Greek, endo<(inside) and -gone (reproductive organs): "with reproductive organs
inside."
Zygospores formed in sporocarps by budding from the tip of the larger of two gametangia, or if
the gametangia equal or subequal, spores generally bud from the top of the point of union. Spores
randomly distributed in sporocarps or formed in rows radiating from the base.
RABBNE SR FRHEEWE FEIRAENERRLERKER T ENESREERY
X o AT HRELN S AERFREPRE RTFREN 2B RETHY - RBRTRE
£ B R TR Bt RAE AR L 1E -

BE 4 & B (SLEROGONE)

Sclerogone Warcup
Etymology: Greek Sclero- (hard) and -gone (reproducive organs). In reference to the
sclerotoid sporocarps.
Sporocarps minute, hypogeous, brown, hard, not aggregate. Peridium and gleba of compacted
interwoven thick-walled hyphae. Zygospores (Zygosporangia) generally few, hyaline, suspensor
cells evanescent.
FEAHBEEENE AR  WFRE/N<05mm) - B - BE - AFRAEHEAE
ENEHEHEEERER - BERTHRERS ) ETREEE - ABEEERE
[ BEYIE RN EER -
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% E 5B (Y OUNGIOMY CES)

Youngiomyces Yao

Etymology: named after Dr. T. W. K. Young who is gatefully acknowledged for his generous

assistance during the preparation of the senior authors’s Ph.D. thesis.
Sporocarps hypogeous and epigeous, variously shaped, with or without a peridium. Zygosporangia
sporocarpic, in clusters or randomly dispersed, formed from the fusion of two, sometimes three
or rarely four elements (gametangia?); sporangiothecium (zygosporangiél wall) usually tightly
appressed to the eusporium (zygospore wall), in continuity with and having two or sometimes
three, rarely four, openings to the gametangial elements. Zygospore single, filling the
zygosporangium; eusporium continuous, without opening. Gametangial elements parallel to
opposite, equal or subequal, attaching to the zygosporangium at miore than one site, discrete from
each other with sporangiothecium in between, wall thick or thin, continuous with and tapering
from the sporangiothecium when thick. Suspensors evanescent, usually collapsed in the fully
developed zygosporangium. Mycorrhizal association-forming ectomycorrhizas and possibly also
saprobic.
PR T AN LA BRARA > BREHE - ERTFREANKBSHTE P REE
AEMTRA - 283 RE4ERTFRESRIEN - HERTREEES SR TREREM
# o BERC T REMAE2E3 - EEAEAEE - BERTFRAGT—HERT  SERTEEER
BEEMARELEEHEEE - EFREVTEHEENE  FANREEA/ MRS
FRAERS  ETRERTHREEESN KIUEHACHTERREY  SNEREE -
A RN E B IR BATIR A A1 -

#4152 78 3 B (PERIDIOSPORA) (& 20-21)

Peridiospora Wu & Lin
Etymology: Latin, peridio- (peridial) and -spora (spore): a spore enclosed by hyphal perid-
ium.
Zygosporocarps produced singly or in aggregates in soil or on roots. Zygosporocarps contain one
zygosporangium. Zygosporangia enclosed by a hyphal peridium. Gametangia ephemeral, uniting
at or near their tips with the zygosporangium budding the point of union or from one of the two
gametangia.
BERTRE-NERBFPRN T HERE L - BERTFRAGEEEHMTE - BFoWTHE
AEMER - TREEAREE - HERTEIRTEVESAERE b —ERE 7L
B4 - .
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REBREZEBRREK

Key to the general of Endogonaceae

1. Sporocarps with multiple zygospores; zygospores hyaline or - variously colored, peridial

hyphae present Or ADSENT. ..o s s e en 2
LMFREFZEULNESRT BEMRTEZHNEREG  BHEMRA R
B ettt et e re e s s ac e e e e e bR e bE e ihe e b eab s e s s s e bt et e e s e b e besaeseaes oo 2
I’.Sporocarps with one zygospore; zygosporangia and attached gametangia colored, enclosed by
loosely interwoven peridial hyphae........cocccvivineiniieinccccec s Peridiospora
PAEFRARSE—EHEERT BERTERGESETREAHEA  BARTRAEHRECE
BB FRADER oot AR
2. Sporocarps <0.5 mm, brown, hard, not aggregated; zygosporangia hyaline, enclosed by
compacted interwoven thick-walled hyphae........ccccoovveenieiiiicne Sclerogone
2 WFRANAROSMm > BT BFEE BERTEEZY ) GHE MbEERE MK
FBorrvereeenneeensessessssssesese s ches s ek R e RS R R HEEAEER
2’. Sporocarps mostly >0.5 mm, variously colored.........cccovevevevrninnicii 3
2 fFRAROSmm I L EERFEEEFRE G o 3
3. Zygosporangia with discrete gametangial elements attached to the sporangio- thecium when a
ZYZOSPOTe 1S AEVEIOPEM....uciuiiiieiiicteeernreer et Youngiomyces
3L AT EEGDBEAIEC TR s  KE &

3’. Zygosporangia developed from only one attaching site of paired gametagia and enclosed by
or lacking a hyphal mantle.......oiiiiin s Endogone
Y RERTEEHEHNE FRIPRNEEP-ETRBEFTNA BTG EHREMRE
FEEIE ..o bR R WEREB
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Table 1: Types of mycorrhizae

Main Subtypes Characteristic | Fungal Partners Host Plants
Types Structures (general)
Ecto- Hyphal mantle | Basidiomycetes; Trees,
mycorrhiza around root; Ascomycetes; Gymnospermae
HAEEAR Hartig net Phycomycetes and
Angiospermae
Endo- Ectendo- Hyphal mantle; | Basidiomycetes; Trees;
mycorrhiza | mycorrhiza Hartig net; Ascomycetes Gymnospermae
WAER | WAAERER | Hyphal coil and
Angiospermae
Arbutoid Hyphal mantle; | Basidiomycetes Only Ericales
mycorrhiza Hartig net;
R Hyphal coil
Monotropoid | Hyphal mantle; | Basidiomycetes Only
mycorrhiza Hartig net; Monotropaceae
P ERE unbranched
haustroria
Ericoid
myecorrhiza Hyphal coils Ascomycetes Only Ericales
FEGER (Basidiomycetes)
Orchid
mycorrhiza Hyphal coils Basidiomycetes Only
ERIER Orchidaceae
Vesicular- Hyphal coils; Glomales, Trees;
arbuscular Arbuscules; Zygomycetes Gymnospermae
myorrhiza Vesicles Angiospermae;
FENAE lower plants

BIR
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Table 2 © Plant species in different mycorrhizal association

NON-MYCORRHIZAL |[OBLIGATELY FACULTATIVELY
PLANTS MYCORRHIZAL MYCORRHIZAL
. PLANTS PLANTS

FEERIEY) FEHEREY JAEHEIRIEY
Amaranthaceae =} Cassava 5= Bean T%§
Cruciferae FER} Cowpea & Maize EK
Caryophyllaceae G178l |Coffee HNYE Rice 7K
Chenopodiaceae 225} Avacado F%EY Sorghum =%
Commelinaceae SHIERl |Mango =R Cotton F7E
Lecythidaceae EIIFY Genipa americana Papaya 7KJI{
Portulaceae SHETEFL Stylosanthes guianesnsis  |Asparagus EE]
Proteaceae [LIFEIRE} Andropogon gayanus Onion FEE

Sapotaceae [ [IIER}
Zygophyllaceae #EZR}

Clitoria fairchildiana
Jacaranda caucana
Tabebuia chrysantha
Tabebuia rosea
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Table 3: Inventory for species recorded in Taiwan

Acaulospora ERET B

Acaulospora elegans Trappe & Gerdemann
A. foveata Trappe & Janos

. gedanensis Blaszkowski

. laevis Gerdemann & Trappe

. mellea Spain & Schenck

. morrowiae Spain & Schenck

. myriocarpa Spain, Sieverding & Schenck
. scrobiculata Trappe

. spinosa Walker & Trappe

. taiwania Hu

. trappei Ames & Linderman

. tuberculata Janos & Trappe

. undulata Sieverding

N N N N N N N N N

Entrophospora AR B

Entrophospora columbiana Spain & Schenck
Ent. infrequens (Hall) Ames & Schneider
Ent. kentinensis Wu & Liu sp. nov.

Ent. microspora Wu & Lin sp. nov.

Ent. Macrospora Wu'& Lin sp. nov.

Gigaspora KHIT&

Gigaspora gigantea (Nicol. & Gerd.) Gerdemann & Trappe
Gi. decipiens Hall & Abbott

Gi. magarita Becker & Hall

Gi. rosea Nicolson & Schenck

Sclerocystis IFZEEH R H

Sclerocystis rubiformis Gerdemann & Trappe
Scl. coremioides Berk. & Broome

Scl. clavispora Trappe

Scl. sinuosa Gerdemann & Bakshi emend. Wu
Scl. liquidambaris Wu & Chen

Scl. taiwanensis Wu & Chen

55
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Table 3. Inventory for species recorded in Taiwan (cont'd)

Glomus F#ERfET B

Glomus aggregatum Schenck & Smith emend. Koske
GlI. clarum Nicolson & Schenck

Gl. caledonium (Nicol. & Gerd.) Trappe & Gerdemann
Gl chimonobambusae Wu and Liu sp. nov.

Gl constrictum Trappe

Gl. diaphanum Morton & Walker

Gl. etunicatum Becker & Gerdemann

Gl. fasiculatum (Thaxter) Gerd. & Trappe emend. Walker & Koske
Gl. formosanum Wu & Chen

Gl. fragile (Berk.& Broome) Trappe & Gerdemann
Gl. geosporum (Nicol. & Gerd.) Walker

Gl globiferum Koske & Walker

Gl. intraradices Schenck & Smith

Gl. invermaium Hall

Gl lacteum Rose & Trappe

Gl. leptotichum Schenck & Smith = A. gerdemannii Schenck & Nicolson
Gl macrocarpum Tul. & Tul.

Gl. manihotis Howeler, Sieverding & Schenck

Gl. microaggregatum Koske, Gemma & Olexia

Gl. microcarpum Tul & Tul.

Gl. monosporum Gerdemann & Trappe

Gl. mosseae (Nicol. & Gerd.) Gerdemann & Trappe
Gl. multicaule Gerdemann & Bakshi

Gl. occultum Walker

Gl. pallidum Hall

Gl pulvinatum (P. Henn.) Trappe & Gerdemann

Gl radiatum (Thaxter) Trappe & Gerdemann

Gl. scintillans Rose & Trappe

G. tortuosum Schenck & Smith

Gl versiforme (Karsten) Berch

Gl. vesiculiferum (Thaxter) Gerdemann & Trappe

K= GEEMKE HERELE (8)

Table 3. Inventory for species recorded in Taiwan (cont'd)

Scutellospora [H& I T

Scutellospora calospora (Nicol. & Gerd.) Walker & Sanders
Scut. cerradensis Spain & Miranda

Scut. coralloidea (Trappe, Gerd. & Ho) Walker & Sanders
Scut. fulgida Koske & Walker

Scut. gilmorei (Trappe & Gerd.) Walker & Sanders

Scut. gregaria (Schenck & Nicol.) Walker & Sanders

Scut. nigra (Redhead) Walker & Sanders

Scut. pellucida (Nicol. & Schenck) Walker & Sanders

Scut. reticulata (Koske, Miller & Walker) Walker & Sanders
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68 70 72 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92
Yeaars
Genus World species Taiwan species Diversity %

Acaulospora 28 12 (1) 43
Enitrophospora 4 3() 75
Gigaspora 7 4 57
Glomus 73 27(2) 37
Sclerocystis 6 6(2) 100
Scutellispora 23 8 35
Total 141 60 43

11 - BEANERREANERES —NA/\ER > SERRHENYE -

Figure 11: Number of new species descriptions of VA mycorrhizal fungi per year
since 1968.
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Scutellospora
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B 12 SEERED B A R -

Figure 12: Spore ontogeny in Glomales. V: sporiferous saccule S: spore
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ERENLAHERAIN RS

tEEER? HZEEZHIEE?

HRBERBBUFE TERNHEE - CEAYRRAEREAFEREEELEH - EEE
BRI EE M R AEERY 25 MEEIR B EREEE BRI — B
RUE? B ZFREEARFEN L F - BIR (Mycorrhiza) —5{RHERIE Y 2 KT (Albert
Bernard Frank)/RPEJIT 1885FTE! * Myco- (mushroom), EB M E & - rhiza- (root), IRER - B
BHEYRTEEREEANESE - EEEXENAREENEEINLE P ERREYRA
oW T EMRERT - ERHREGERIFERAKT  AKPWEYERBEDKGEBRGHEESS -
FE It EY RS LS E - W - B EYE LB R - Y FTEERA 5 —E R
FE2UMEUE Ky kB - EEBHEEEMEFMEXRKORERT > FEEAAFHEHER
REZENEER - RAEERETECHEYER e e L FrmRnsz 2 U RE LT
ERIHEE -

BIRA#E 0] 53 B4 4 (ectomycorrhiza) B YA B IR (endomycorrhiza) i ASE - WA RER
HWFrERFHEREERSEAEYMBEA - LE % (hyphal coil) SE 18 (arbuscule) HiE
FHAEEYMREREFNESE - KILER - WEER - HEBREREREERKERTE
RALER - BIEERNRAKEMRE  BREHRE  RNENEREK  EEEREEE
RETF RSB RH Rhizoctonia BV EE - HERERIRA ZE M » WARERRE
HIEAEMEREER  EEERFARBRFERENER - BENERE —KREREBER
BRIERHEY A > BHAEAARE  ERAEEMETPRERE  EBRESH
(Zygomycetes) ° ‘

ShA E AR EERFBE R EY R G EA B R M B BN EE (hyphal mantle) B2 ([E
22) » HARMEM LA S AR  BEROBEYE LSRR K E L EHREEHE
FhHE BCHITS G (Hartig net) B#E3E - BRINEERNWEEEERK - EBRETHERTE
o RE B RBEFFRIRE Matsutake) M KB A B ZE R R ERM T ERESHROAE
(Truffle) » FEZBRIMEERNERRMELENFER - 5EHEYAUIFRE (Alder) (Alnus spp.),
AMEFRIERAIMVEER, BRI DR ERAERER - EERLHEECHMEYNERREH
Frankia /& BARIE ([B23-24) - REIRXERSEHRAEE LEXEK A RNETIER -

BHEAFENER > FEZIETERESE - IINWSE - EYWHEME L EIEGHAR
BMEMRES - —KMNE > SIUEHE  FRESERSHNLE > EHEPRIMEERIMER
RIS EERA - BERENRE - vA BRHBNILFIEYNS - H2 > EXFESBEER -
Bian - WEIFRIUNALE - fLEX - 8% > FREERNEFERNEY - EXE NN EE
B ] PN RY KL AR AR (Sequoia seMpchjrcns)':P HIENERESEER TR REZERNA
EEBRER -
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HEER B AR |

FreB BE A AL BB (vesicular-arbuscular mycorrhiza » &8 VAM) @ {RIEHEWIREZE
HHEMRERRE - EREEREE LG MR/ X XA B8 (arbuscule) © Bk
TR SR Im R B KT BB (vesicle) 1844 » SEERHR L IEFTENBESAANERFRE
(40 Gigaspora, Scutellospora ) ‘&0 RRA K L REREE - KILBEINEE AL 2500 it
B R B E & IR (arbuscular mycorrhiza, f&§f% AM) °

EHZRALERBENEED

EERAAWREE —BEEYRISLENMEY, R EEMEYEREA TR AN
B AL DB AR -

I 3 8L 9 A B AR B 9 L 7E 8 (propagule) T BE 22 MR 41 B % (external hyphae) ~ B R AR B
(mycorrhizal sections) ~ BB B2 F (chlamydospores) ° & H iy T {a — 18 B B8 2 2R 5l BA A
REGLARBRIRE, B & fEAR B AR 41 3% K2 S i b B3R B 0 M FT 72 B Y 3% 2% (appresorium) A% H
FH LT B BT 3R B R B B #h (infecting hyphae), 2 AMR AIAE S (B 25-27) - EEEARRHEELN
B %4 % Bt (hyphal system) & B #£# (hyphal coil) ~ fi A HE#k(intracellular hyphae) ~ J R & £k
(intercellular hyphae), lR R & FE ST A S E BRI AL EE X 87 - B RUIR AU BT #E 5 88 (arbuscules)
(18 28-29), BA K 7 J& o1 A9 i (AT (intercellular vesicles) 2% i [ ZE ¥ (intracellular vesicles) (&l
30) - RANERKRRHEBEENEICRHE TERREX (B27) - BMA%K —KREERLS
{LERZEEREBRNREER, ERNAHERBRURNI LSBT SEERERLE RN
HiER - R Fk(intraradical hyphae) & F Al /ME & H AT B AY AR 41 B #k (external hyphae) B iR
Y ZE L (external vesicles) * R I (intraradical vesicles) BiHR 4M ZE ¥ (extraradical vesicles) s
B U] BB 1E B U B i1 B 4R T B 5 JE BE T T (chlamydospore) © AT T8 ( Gigaspora )G & ¥
J& (Scutellospora ) B R R YR B L1 d, #8281 4 T (soil-borne vesicles) B B
B (auxilliary cells) ([831-32) -

i (Spore) : IFRE—EEGEBNEHEE - MFEVRZR » —RAEELETRERE -
ERBEEAERNRRERERER - TRABWESRAEFHRE, HAERER LBRET
NN EXEINE(EE2EERACTEE) -

Bk (Hypha) * E#tE—EHEMNMREE  BRESFRVERELOERR, BEE2E
X 53 (dichotomous brach) - BEK AL FHIRENE I EBFTEENEEAHZEE (unilateral pro-
jection) * BRI HEKEALWREEMEEKRE (B 33) - EREZEARENE SR HE
tHBE LR ¢ T 2 % Wu and Chen (1985) - 7 8 3k 71 F £} (Glomaceae) B2 £ 1 78 F #}
(Acaulosporaceae) WEHR E M B B BEMGE T 1 K& » £ AW T EH(Gigasporaceae) Y 5 5% Hil
EREMEERER - (B 34-35)

# R fE (Arbuscule) © BAHE Z B HIRE EAREA A K MR AT AR R IR E -
R HEMR SRR 201 ¢ mERLT - BERRA IE B MM e - Kt
B ER IR A EE YRR BRI - BEEHENHERE KRR Eg8EES;
Rl LB E MR K - EEYHRNBRERER - S thRERE - Hik
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FHZHEDEBHME - LRGN RERENASEHBETTERE - TEEHEYHRGE
WEEGE  EYEYSEHRENEEEEE  AEEREEeRETER0 S
REREATHEYMRS BN GE - BR8EE - HYHRANERBINE1SKZM -
(& 28)

TR (Vesicle) * BB ZIEBFRAYRINEL T Bl ARIMSE (B 30) - RS HEE KM
HHE > FIUHERE —EHFERONSE  BEHNUREHEERASRER - Eh (F
34) - MEEEHGRRAEEZERERLT (29 - EERABBERE - TE2ERMIANC
intracellular) B#H i [E (intercellular) L & » Gigaspora ¥ Scutellospora 718 B 89 AR 1 36 R
BRFFENIRNER  EFMFELNBE2ERNLES - EENEREBNRTFESHE
N heESREEERNBERE - ﬁﬁ%ﬂ(Glomaceae)fﬂ#ﬁﬁ’fﬁ?@?ﬂ(Acaulosporaceae) )]
WY ERER  GEBFREMRPES/WE B {85 Gigaspora Fl Scutellospora ’
18 JE8 P T Bk B R ) BRI Y BEYU B R ) - A VR M SRR B B AR, (B 2 B 244K (F 31
-32) ° % BR B8 B} (Glomaceae) F1 f #% 7l T &l (Acaulosporaceae) Y B O] fE L BE i % - (H 2
Gigaspora ¥ Scutellospora Wi J& P BRI B & R B BE W N B B ERI 1R -
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FESNAEREAEBREANE BRI 5 A

ol

=TI

EERNEEREE RN EYERNEREREMELS HEREEBERNEE » /K.
TEWF ST R A MR RB SRR ENES ST EERAERR N4 B EIY
EYAE > AYEZRIBRERFHORE  EFERENEBERENSR AT RE N E
BB EREERZBRERT - IR Sutton(1973) W EEK N4 HRBENEREECE=HE
BE - LEREEAAERERTHES  BHNER  LREKBEBEAEYRERK 2.8
MERKEMBEAER - FFESAERMNOE  SAEMREE 3 EYRREEREY
RZZRERE  REREZRANEFREPRRBENRERN FRELEEEE » LEM
&Y =Y URFZBPEEVERNKERT > AER T EE S EMUE R -

TEEERALHREEENTEECMETIELS HEEE - 1EE/kE  THpHME -
ARESE  1HE - BEE > CLEEHNESE > URESENFRSE -

THRE  BERRANAFRERTREMEERERR - SEEBAZEE - flins s
B 6% B3 INAY Gigaspora coralloidea ¥ Gigaspora heterogama » H iR & B EFHIBE K 34°C >
73 Bt B 3 BRIHRY Glomus mosseac TR IB A B FMIRER20°C » MERSE Glomus epigaeus » E
BB HFHIAE K 18~25°C (Daniels and Trappe ° 1980 5 Schenck et al.,1975) = Glomus mosseae

' Glomus clarum > Glomus etunicatum {8 F RSB E R FHIRETE28°C » il Glomus fasciculatum
AT REGRFOEET20 CHE24C(£,1992) - A—BEEAHETEAME  WFHEE
BHFZWEIAE  FIANEFIIRINFT 2 BE S Glomus fasciculatum BB RE B25C - 18
- HEERPGEESBEY G. fasciculatum BB F B R25-35C (Siqueira et al.,1985) - T #E{E
e EEIREIIIE - HIZ0 ¢ Smith and Bowen (1979) B3 £ M B A 40 L QR HE) -
iﬁﬁﬂi%ﬁgﬂigﬁﬂfﬂ’%ﬂlﬂgﬁﬁ%gﬁ » B S AV E B 16~25C ° Schenck and Schroder
(1974) R B 16 78 BLE IN S BE B AR & Gigaspora sp . #£30~33°C B B I E R R -

THE/KE  BERANERREMFORFLUMIERE > Glomus epigaeus ¥ Gigaspora
giganteatqd IR 5 7k B A BB 7k 5 & B T 5 %F 5 ££ (Daniels and Trappe, 1980 5 Koske,
1981) - Elias and Safir (1987) 33 G. fasciculatum #E-4 E -6bar Z B RB L BH R - FEB
KSR NEPEFRMNEE > ME-EEESBEEFARME - ERSHOERBTRES K
e BINERE - FIA05 BE 8 R FISE IR Glomus mosseae » TE/K & B 10~14 %5 » BiR
BRRER - R32%  FERFTERR2-8 % » BRBERRRE - RE13% ; 58EE ey
Glomus mosseae > /KT EER10~14 %K » BRBHEER42% > FEKFEER5~10 %5
RARER KRR 40% > BRI ZBR2-8 % HIRBRERRAE 1% MAoHERBERNSH
Glomus mosseae * TE/KF & B R 10~14 %BHF - BIRBEER29% » FEK S S BB 5~10 % -
BEIRBEREES0% » FEKSTEER2~8 %k - BItRRYLRIRT]3E45 % (Stahl and Christensen,
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1991)

+#pHE  BERAAFEREEELRR WM EARFNTEpHEINRMEE - Gigaspora
coralloide T BB A2 HFWIpHIE B55~6(Green et al.,1976) » Gigaspora margaritafEpH=6.0FF >
ATHRERES » FMERKIF(Siqueira et al.,1982) ° Glomus heteragama fl T B HF REE
HpH{E % 6.0 * Glomus Coralloidea ¥ %3 S M HHIpHE K5.0 * Glomus mosseaec ¥ 3%
BE BRI pHI{E F7.0~8.0 * Glomus epigaeum (= Glomus versiforme ) ¥ 5% 2 £ 8 H WY pH{H K
7.0~7.4(Green et al.,1976; Daniels and Trappe, 1980) ° Hayman and Mosse(1971) 3% ¥ Glomus .
mosseae TE pH=5.6 EdpH=7.0 Y &y & 1 3 - 0] B 4L 6 {2 # Coprosma robusta Ay 4 &K » {HFEpH=
3.3%(4.4 FERME LB PRI AR KB ENpHEMEKFAEpHHEG5% » BIRE X
RG> HEu[{E# 4 E - Skipper and Smith (1979) Bl % 3 #E B8 1 + 88 ch (pH=5.1) * Gigaspora
gigantea 88 Glomus mosseae &5 M BYKE » HIRREEEN% » H RE Gigaspora gigantea ¥t X
CARGREER  ELEUAKERSpHER62 % @ AMERREETTREEATER - |
BHEREREER S AEpHEEZRBAWLE S - §l40 - EBHLUBRRAERRD » +3
pH{E %2.7 » B 88 Entrophospora columbiana; #£ IR HE A BB E L EpHE3.11 - 7R
Entrophospora infrequens * T{E38 | BIR A E +HpH{E7.94 » A]3&E Entrophospora kentinensis
(Wu et al., 1995) -

EHESE  FREPELEEE  pHE  BLEAEKN > TTHEERESHBEEZEERE
AR R E B ERCR - AR SheikhFE A (1975)%E » EEEHEA T ES - BERANEERE
HFBESRENSETEVNIERN  RARTFEEEGHRESER 2% BHE/NR05%
Byt - HFEIEA - MREGianinazzi-Pearson ¥E > ZERFWLE S - EHESE?2
~13% > fﬁB@?@?ﬁg@ﬁ%gﬁ%?ﬁﬁ%gﬁﬁEﬁ(Gianinazzi-Pearson and Diem,1982) °

+HEE - S E © Hayman(1975)$8H » 7218 7% 1 ¥ I & JE (188kg-N/ha,as Nitro-
chalk) » HHERFNIHEEEAENEZE  EREZEEFERERATFNEELHERAEES2~7
£ MARMEERE S HIRELEIR L EREES 245 - Hayman 58 5 Z B H E R E A HE B
R LB INE AR - Menge FEA(197)FHR MM L BP B S B EFEREVMFERKE -
EATEBEIER 3 5 > Faba bean IR ER SR F47% » T F45kg-P/hafk » Faba bean W IR
BRERTER15% » EEEE 13 - HRERATFER301E/100g soil » TEREALNE L Z A4 -
B R B Y 7 80k 6518 /100g soil (Kucey and Paul,1983) K

{LREREE - BRE LR L 3EAR - REE - RS8R -~ RERE -
BHEEMASHERELREEENVEE  BEEFVBEIEIIH EIRE R 8URGEH% - DL
&1@5@@?@ﬁ@ﬁéﬁ@m@{tﬁ’ﬂ%g(Menge, 1982; Ratnayake et al, 1978) < %E¥81§ (Benomyl) »
F&4& (Thiabendazole) ~ FAEE % {R1F (Topsin) ~ =8 7% (Calixin) ~ ZE &% (Triforine) ~ =& %
(Triademifon) ~ Imugan > Banrot¥ » FREFEFH R E M FREFEBLEYRIME > &
LEMEEGRPVEREEMERATHEE - R » £75%F (Demosan) ~ TEFF (Fosetyl-
Al) ~ B5ELE Ridomil) ~ fR1GF (Terrazole) FEH E A ME G INERERYEHEER - BMES
ERE T EPEME -

ESBENEY  HIIEZEBZIESBFENLE > FEERTEBKERIERS - 1]
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BEHEETE (1990) 8 E - WFFEAKIBEHRERE Glomus mosseae * WITEIMARFEBENESE
5 &% SR RERMEESBEENN  TRERBRETR  §I4: FINESEZ EX -
HEMRBEREERT78 % ;5 SHBER0.3 1 g/mlkF - FRERBYRE580 % SHEE R0 L,
/mlfF » ERERBEETE40.6 %  SFIRE R300 £ g/mifF > FREHIET ; SFBEROSug
/mlFF > FKERBRERE 554 % » FFIBERS00 £ g/mlIFF » EXRERBRLEER36.2 % ; FiE
FEEF50.01 1 g/ml B » ERBERBHERE613 % WEER10.0 ¢ g/mlEF » FRERBRYERE
303% - MERMRESBIGRNLE S - FARBEERE > THEAU95)RE  AESE .
FREZIVELD L= HERY > 25 E  BEf (RS TREERE - B
FRENTHEES BIREREERG 14 AREETHEELE - 55BN HQ4m,e
/kg)EREE (25mg/kg)Z Lt - BRBE AT HE R 126 T48H/g » T A 1EBEMIHE Sme/ke) B
(Tmg/kg)Z T3 » BRERTFHER52+181H/g -

EREALEREEENACRERBE T T REVEREEEENE  BEa BN
BRFTEREREIESRRERGHLURELAE  BEARETRES  FTHEAR » X
BEBEFEAE)CERE TR, 1994) - {HEREE S i 2 BRGS0 B Y R - A
RETDHFEHNEZEARE BRI T @ BN ERERFOEERERE - DRt
HHEHEERE S AR -

MRERTS A

HETHECRE  HE LB RETER B BRI P E A S S L BB R Y
BT EFERES  UBEEGAFMBHE IS LR - B - 3 - 55 1998) > 22
BE  -pHERE#ELHEMEERAHLERRE S BB - REREEARSKE L
KWHET-8HEI2 AR - REMNERRIIOLS  RERTHITEE A - HIEHE - B
B BEEEMERIINEL? -

THEBECHE SN REZTEERERERE S RRE% - ERE2mmE - RABSE
BR BEREBEYT > #E{ETEELEEM > oW L ER(EEIT
1. pH{E : LHEKLILI(w/w) ZEERIBE S - BT REER - —/ % LIpH meter HIE -

2. BAT  SRAHEREREE - YKEKEESc T EEMSE=ABTUS

LABE  REBRLEESRInn G RALAENE R ERRIEERBREL LT
HRERY -

4. B3 - Bk B E B K (Olsen’s sodium bicarbonate method) °

5.GBETFRMAER - KA EEERMEERE -

6. THAMEER ~ 8 ~ 85 -~ 8 ¢ BUB2mm EFNE 1 3 10g © 1100 ml INEEERSZ (pH=7.0) > BB —/]
Ktk » LlWhatman no 42 JE#KRIE > IEIKLUCPRIES - 8 - 45 - 258 -

ANAERERERTFZOBEET SBRNLEERERTFIANA TS5 E
1 DR - BEF - RS HRENI00ml - UEE » BRSLEN T -

2. LRGSR FR ek -
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F1:HALEZ TR RSB RELE

PR P9 A AR B PR R B i

Table .. 1. Soil series, sampling location and vegetation of the soils studied.

#5% % 4% b35 2k EAR H 4
Soil No. Soil Series Sampling Location Location Vegetation
1 AR A &b Bk & 20A N25°10°517  |RAHEE
Tansui(TTs) E:121%25°16”
2 T A HE M FEF N24%9°057 K4
Pinchen(P¢) E:121°10°51”
3 ESE 3N PR BALE =k N24%1°127 |48 %
Tunglochuan(Tc) E:121°12°59”
4 WA PLE M PR T & N:24%59°50”  |K4§
Potu(Pu) E:121%08°33”
5 R P8 7 2 485 M A N:25%8°56”  |#@AE
Hukou(Hk) E:121%04°00”
6 T % RS PR RERNSE N24%3°19” |#RkBE#¥
Hukou(Hk) 113 35 E:121°13°07”
7 AR MEMTRTRE N:24%9°30”  |K4G
Lungkang(Lk) E:121°10°40”
8 & A HLE BT 0 R A N:25%58°39”  |KAG
Kueishan(Ks) ) E:121%04°07”
9 KAk & 4 P MR BT R N:24%8257  |K4S
Tatu(TTq) E:120°32°12”
10 AP A 4 b B EEE EH N24%1°48”  |# A
Chechiao(TCo) E:120%40°36”
11 #Uk &P MR S N:24°12°35” | K4S
Shekou(TSk) E:120°30°55”
12 LR & VML E v A N:24°11°42”  |kAS
Nantun(TNt) E:120%31°59”
13 Ritk A 4% M & 1 86 A N23%0%26” | EK
Tapumei(CTf) E:120%41°16”
14 BFA T AT LA LIS N23%6°59”  |%H
Wengtzu(TWz) E:120°%42°14”
15 BRI % IS YA T Xz N23%1°13" (R
Chentsoliao(CCe) - E:120°39°55”
16 2B A dizfh g M N23%1°38” | F
Wutso(TWt) E:120%1°08”
17 EWH A ARG RM AT N:24%00°23” |k H
Lilintsun(TLb) E:120%39°04”
18 —HhE Tl HAREE N23%3°46”  |K#
Erhlin(Eh) E:120%25°45”
19 ER A BRI CHREEN N:23%56°49” K45
Waishankuai(Wk) E:120°30°43”
20 4o (A =R VL T N23%3477 [iE4
Pingho(Ph) E:120%20°30”
21 BrEAH BABARBEMFE N23%53°03" |& A
Lushantseu(Ls) E:120°18°22”
22 EHA P WP T N23%4°10” |[H &
Yuanlin(Yu) . E:120%23°16”
23 = BAL I A SRR B A N:23%59°207 |k
Erhshui(Es) L E120%33°117
24 ittt AL ICIE 045 SR AT N:24%1°46” K4S
Lienhuachi(Li) , E:120°32°05”
25 B % Wichk BAMAAY | N23%55°317 [k
Lukang(Lu) |% E:120°34°43”
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Table 1. Soil series, sampling location and vegetation of the soils studied.(Continued)

3% x & Er 32 300 07 3B AR O£
Soil No. Soil Series Sampling Location Location -Vegetation
26 R A YA M IE B0 o 4 N24%03°117  |AA#H - #¥
Huatan(Hn) E:120°31°46”
27 HEAL EhHMHESREEN N23%11°28> (%%
Chengchung(Cf) E:120°%09°14”
28 ARA EHBETHAR N23%12°55"  |&-F
Annei(An) E:120°10°40”
29 EE# ShBhTasgEs N:23°1226” |8 %
Tsochia(Ts) E:120°18°18”
30 BEE A EhBATFHEFH N23°15°06” |k
Tsochia(Ts) E:120°17°31”
31 T¥a SHMERHEER N:23°11°54”  |K#G
Hsiachung(Hk) E:120°10°10”
32 =% A EhMMTERES | N23%0553  |[HAE
Jente(Je) E:120°16°12”
33 HE & & b JeAp 2 85 Bl N:23°16°45” | EA
Liuying(Ly)  |(dh 81 %% %) E:120%21°15”
34 HEE R & kN F RS N:23°15°02” |RAH#HE
Linfengying(Lh) E:120°18°22”
35 £h A LhMELHMARE N23%7°42”  |B%
Tainan{Tn) (178 %38 %) E:120°19°9”
36 Hibhk L HMET a8 E LR N:23°12°26”  |kAg
Shanhua(Sk) (165 £ 3) E:120°20°30”
37 [ B+ 53 S @M= REA ] N22%5367  |RAHAHE
Yenchen(Yl) |&RE#h E:120°13°39”
38 P ¥ ShMp S R EL| N23177197  |E%
Taikang(Tk)  [BAF E:120%21°23”
39 THEA LhM T ETaR N:23°1122” (¥
Kuantien(Kt) E:120°20°30”
40 ki A thBEEHAAHS| N231253”  |RAHRYE
Hushan(Ht) . [##e % E:120°19°46”
41 BE A S MA SR E N23°12°077  |E&
Matou(Ma) E:120°13°18”
42 Faf f SR ARBTAR N:22°51°107 | #R-FH# - 33
Hsipan(Hp) E:120°31°07”
43 TR A i ARABLE N:22053°24” |4 ¥
Shashuipu(Sp) E:120°33°20”
44 RS TR A Bt AR LHZH [ N22%2°550 (A
Tachiting(Tcs) E:120°21°19”
45 REHR & 1 5% ) L N:22%47°39”  |H K
Taikang(Tk) E:120°18°55”
46 MF A RE M 25 N22%6°07" | EF - s
Choutzu(Cj) E:120°29°00”
47 L ES TN BRRMBEAMERTE N2237°06” |&£&
Chiutungchiao(Ci) R £ 3| & E:120°28°34”
48 he B % BEBEAMERH N:22%36°29”  |#EF A
Chiahsing(Ca) |, E:120°28°06”
49 ER A B RSP PR N22939°577 L&
Laopi(Lo) E:120°36°47”
50 ERFE A BRMAMBER N:22933°137 (s ¥
Wukueiliao(W1) E:120°31°23”

67
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Table 1. Soil series, sampling location and vegetation of the soils studied.(Continued)

5% t % kikib 2 3 A AR H O£
Soil No. Soil Series Sampling Location Location . Vegetation
51 BEF AR B R BTREAEHN N22%30°157  |F A
Kuochitzu(Kc) E:120%28°21”
52 e TR REBSAEER N:22%1°19”  |#&K
Laofosham(L{s) E:120°50°55”
53 WA & RHM LG N23%2°38” |##E
Fenglo(F1) E:121°09°16” -
54 R % & KRB L8R N23°00°49” |4k
Juisui(Js) E:121%8°29”
55 MR R & LM R N:22%51°25” | Ek
Chulu(Cl) E:121%5°08”
56 REF % & RMAE N:22°51°197 |4k
Luyeh(Ly) E:121°0524”
57 =4 & RBAEH N22%50°32”  |sRAHk
Santai(St) E:121°10°50”
58 LS ¥ & R B A WA N22052°56”  |4kib
Shuilien(S1) ) E:121°13726”
59 KX ¥A b Y3 N:23°%08°30”  |#k¥
Yungfeng(Yf) E:121°13°56”
60 5 Jeig Mk N23%9’57"  |E %
Likyu(Hlk) E:121%07°49”
61 REH A MR N23%36°13”7  |#¥ ~ Han
Taluntsun(TIt) E:121%30°35”
62 AL A A BB N:24°50°39” |k
Chentoushan(Ct) E:121%7°06”
63 REER EMMZZ N:24%1°12” k4G
Liuchieh(Lc) E:121%38°42”
64 HAMA B MBOREA LA N:24%38°20”  |k#E
Chiwulan(Ca) E:121%6°28”
65 Riik EH%E LERRN N:24%43°027 [RF
Tayuanshe(Tys) E:121%39°32”
66 #HEM LA A& B L e AT N24%3°32” |4k fr - ARA4HE
Chilanshan(Cls) E:121%3°33”
67 BE A EM AR #H L4 N24%36°45"  |¥ak  BAYE - &4
Paitao(Pta) E:121°30°03”
68 L35 % EMBARSHEZALT N:24°37°36” BB~ el - RAH
Tuchang(Tcg) E121%31°517  |#
69 hFRE | RMRRE SR RN N24%3926”  [#
Nanfangao(Nfa) E:121%34°39”




BEENAFREFTEEAREEMEENS 56

K2 HRLET BERME

Table 2. Soil parent material and taxonomy of the soils studied.

& :f

Parent material

a3k

EYCRE: P
(Soil survey staff,1992)

£ H L

53

Epiaquept

55

Udorthent

MirH

54

Udorthent

EEE

¥ 5 AL E Ak,

67

Udorthent

68

Udorthent

AR E HAAE R MR

66

Udorthent

BRHETHLE

BRMEMTH L

27

Udifluvent

28

Endoaquept

31

Udipsamment

41

Udifluvent

£irHL

35

Haplaquent

BB REGMTH L

33

Haplaquent

37

Udifluvent

FERHEETHL

9

Epiaquept

10

Udipsamment

14

Epiaquent

17

Epiaquept

JEB R IPH L

11

Epiaquept

12

Haplaquept

29

Udifluvent

30

Udifluvent

32

Haplaquent

39

Haplustalf

40

Haplaquent

W
[\

Haplochrept

4 3E

i
=
e

Paleudult

Hapludox

Paleudult

Paleudult

Rhodudult

Rhodudult

1Paleudult

R[N AN N B |WIN|—

Plinthaqualf

—
(98]

Rhodudult

—
w

Paleudult

—
(@)

Paleudult

5
s}

Haplustox

w
(=)}

Paleudult




70 B A E IR A R it

2 HRATBZEERESEGR)

Table . 2. Soil parent material and taxonomy of the soils studied.(Continued)

# B &% £ B EEHH
Parent material (Soil survey staff,1992)
wE -~ THREFLYE L HMIL| 60 [Dystrochrept
A &
" BE BT MR 65 |Udorthent
BBE g wREMMEMA | 61 [Udorthent
R & HRAALE fR 44 [Udorthent
FEAR B AR F M A% 69 [Udorthent

19 |Udifluvent
23  |Udifluvent
BREMITHE 24 |Haplaquept
43  |(Udipsamment
26 |(Epiaquept
46 |Epiaquept
47 |Epiaquept
48 |Epiaquept
50 |Endoaquept
o 51 |Epiaquept
AR E P AL 62 [Udorthent
64 |Haplaquept
18 |Epiaquept
20 |Plinthaquept
SAEREBETHLE 21 |Udifluvent

' 22 |Epiaquept
25 |Epiaquept

R

FirHL 42 [Udipsamment
63 |Udorthent
KARERE T R 58 |Hapludoll
B RE R ERE N HBD 59 |Hapludert
R e L (Ere -BERZRERER| 57 Hapludoll
20 Bk

34 |Endoaquept
EFEKE | EREE 36 |Endoaquept
38 [Endoaquept
45 |Undoaquent

3. BB B IEREYEAAGERNERES L H - TZE > LEAR250 gm > H
BAE125um *» FTREFAKL374m) -
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4. RBHFE23°"E=X

5.8k~ FEEEHTEEA/NERRA -

6. T BE BRI SR (Dissecting microscope) FRTRIEEY 25 G FHIWFHE(sporocarp) T4 -
HEMTERMTR - AIFIFEPVLG(polyvinyl alcohol lactic glycerol) (Koske and Tessier, 198
3)Ed Melzer’sT#% (Hawksworth et al,,1995)fEREK A F » ERERBEMB TETEHREERE
ﬁ °

1. 8% T EREY - tkAS—/NERR -

8. TEEEMBABGET » DUKMERLCEHBEER > B0:3 min(1700 X g) °

9.8 FERAIE > MA40BBRERE OCEHBEER - #.02 min(1700 X g) °

10. & LB R B AR (37 L m) A - TEERY) DIZKBE A/ NERR -

11. 76 37 #8 RE (% (Dissecting microscope) —F*ﬁﬂﬁﬁﬁﬁ%tp%%:ﬁ?ﬂ?ﬁ}@%%ﬁ&, EREA
TEAMTR > AIFIHPVLGEMelzer s FRE AR A » B BEXNEME T EEEHRE
¥ -

HRALTE2BENE

AT HEZBEAMENRS  RP T EZRERRERTTRFHEDE - 6oE i LB HpH E
7£3.53~8.10;2 1 » E v 1118 L3 pHIE/INRS (16%) » 4218 & pHIES~7 (61%) » 1718 1 H
ZpHEKRIRT (25%)

FERESE DHERS  FEEPDEHERK  MIEFLUEAREER)SERE (0
%) °

ERESET03%~6.8% LM  RERAE T (F953%) ~ FiKE (F153.9%) B EafE +
CCRE380) 2 S EBE - BESE 1 (F152.5%) B EE(F192.6%) B1E -

BB LS B (CEC)7E2.6~18.9 cmol(+)/kg Z[H » LIRHE B2 & + 85 (F914.1 cmol
(+)/kg) * FrAEBK(5.87 cmol(+)/kg) °

T B S B (Olsen-P) » LIRFE R A& £ (F3911 ppm) 2 EEi(EFi’Jlmppm)W&
R (F3966.5 ppm) ~ AL (15442 ppm) BB H A (F1540.6 ppm) B - T HEER#S

HEEIEER  BRERFERTRAGE L ER UM > JE— R - REA BT ﬁﬁ*&@i

ERAZIE20 ppm AT ¢ i —FFE REENE L EERS S EES -
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Table 3 : Physical and chemical properties of the soils studied.
pll Particle-size analysis (%) O.M. CEC Olsen-P
Soil no. H,0(1 : 1) clay sand Silt Texture (%) (emol(+)kg) (ppm)
1 6.22 70 7 24 C 0.3 13.1 10.7
2 5.16 30 12 58 SiCL 3.7 11.9 202.4
3 437 23 37 40 L 5.4 18.9 7.1
4 5.41 22 12 66 SiL 36 9.9 36.5
5 5.11 15 15 70 SiL 5.2 11.4 8.8
6 4.97 7 12 81 Si 46 10.0 54.8
7 5.04 25 11 63 SiL 47 12.1 26.7
8 4.81 10 40 50 LsiL 4.5 10.0 44.1
9 5.87 9 35 56 SiL 3.5 10.1 29.9
10 6.32 6 47 47 LSL 1.7 6.7 15.5
1 5.60 21 12 67 SiL 4.8 15.4 49
12 5.40 17 21 62 SiL 4.5 14.9 9.7
13 4.75 30 23 47 CcL 1.0 7.4 16.1
14 4.24 2 62 36 SL 1.8 6.2 193.4
15 5.09 23 37 40 L 12 6.9 60.7
16 5.64 16 33 51 SiL 1.8 6.6 92.4
17 5.02 12 26 62 SiL 3.8 9.6 34.2
18 6.91 7 22 71 SiL 5.1 10.1 227
19 7.41 17 11 72 SiL 43 9.7 32.8
20 7.45 10 41 49 L 2.4 5.2 513
21 739 5 73 22 SL 1.5 4.8 242
22 6.91 12 34 54 SiL® 3.5 8.9 162.9
23 7.05 15 14 71 SiL 5.0 11.2 67.9
24 6.40 21 11 68 SiL 4.9 15.6 30.1
25 7.44 23 6 71 SiL 45 1.7 503
26 5.41 17 14 69 SiL 3.2 13.4 38.4
27 6.40 7 43 48 L 1.5 10.2 317
28 7.28 1 29 60 SiL 3 13.9 487
29 6.91 18 30 53 SiL 0.4 6.5 14.7
30 5.49 9- 43 48 L 32 9.8 10.7
31 6.85 10 45 46 L 2.4 10.1 415
32 7.96 10 50 40 L- L1 9.0 14.2
33 5.13 20 22 58 SiL 11 5.0 23.4
34 5.41 7 68 25 SL 1.4 7.5 11.9
35 3.73 7 48 45 L 2.4 6.5 68.5
36 6.00 15 32 54 SiL 3.5 10.6 ~30.7
37 7.15 9 59 . 32 SL 2.1 6.8 15.5
38 5.39 18 22 61 SiL 2.9 9.8 24.8
39 5.10 18 27 56 SiL 2.1 9.8 373
40 8.08 23 14 64 SiL 26 145 10.8
41 8.10 19 19 63 SiL 2 10.1 155.5
4 7.84 6 63 31 SL 22 6.6 54.2
43 5.90 9 43 48 L 26 6.8 82.0
44 430 70 23 SL 22 49 12.3
45 7.95 27 18 55 SiL 23 10.7 8.1
46 7.75 18 7 76 SiL 438 10.3 163.2
47 7.04 22 6 73 SiL 46 15.4 65.2
48 721 18 8 75 SiL 3.4 9.7 7.5
49 3.53 43 9 48 sic 4 10.4 13.4
50 6.26 16 15 70 SiL 3.4 8.0 449
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Table 3 : Physical and chemical properties of the soils studied.(Continued)

pH Particle-size analysis (%) . O.M. CEC Olsen-P
Soil no. ILO(1 < 1) clay sand silt Texture (%) (cmol(+)’kg) (ppm)
51 6.04 16 21 64 SiL 5 13.5 221.5
52 5.58 21 o2 58 SiL 4.6 14.4 5.4
53 5.13 8 18 73 SiL 2.7 5.0 20.4
54 7.56 6 413 52 SiL 1.9 2.6 41.7
55 5.68 23 11 67 SiL 53 10.0 5.9
56 5.68 6 53 41 SL 1 8.1 1.2
57 7.99 21 31 49 L 3.2 13.8 15.5
58 6.04 11 51 39 L 3.9 14.7 30.6
59 5.17 17 , 28 55 : SiL 3.6 13.8 20.9
60 5.32 6 70 25 SL 3.2 4.7 8.6
6l 541 22 24 55 SiL 4.6 17.8 23.8
62 5.58 8 40 52 SiL 5.5 9.0 26.7
63 6.54 18 13 69 SiL 3.2 7.0 18.2
64 5.44 20 2 78 SiL 4.3 9.6 333
65 4.55 32 26 43 CL 3.5 10.4 5.6
66 4.31 32 13 : 56 SiCL 5.1 15.7 15.8
67 6.07 9 55 36 SL 6.8 14.9 18.5
68 4.85 7 59 35 SL 39 8.2 59
69 5.06 8 57 35 SL 5.4 10.8 4.7

REEREE T RFE T E 2 51

HEMSARRCEREEERYENIINEKS - BRI FeoBERE L HPF 198
THQ8%) IRABIAEHRE AT - H48ELHET0%) 2 FEA 10 18/100 g soil - HTF L
38 10011 /100 g soil Z LR G S (7%) » 43 BB B IRZ AR % L2 (RS 13) 118.518/
100 g soil » E B Z KTt R LB (#RHE65) 119 18/100 g soil » LR B LER L EIRY
21) 769.75fH/100 g soil * FALIRZ TEH R T BE(3RER26) 154618100 g soil » EATEHESR S K R
5 (5259) 221248/100 g soil

FOBMRB L HT  BRECMFEETEERE SRRV EMAN - EHEBRYES
0.03 > KEREMTFHELEGRESBZHAREE38)T41  £ERESE/NRS5%8 1
Brh > B REERE o MBRE 78R 85 (Olsen-P) & BIRFEIAGEMR - HLAHRE
FREUR-0.07 - (EERER FEERT SRS EZHRE (B37) T4 - BEREZS MR 15
P 50ppmZ L - 697E 3 ES 1 Ay pH B B B AR B A9 T 7 8408 39 - B30 W 4 > BiRE
HAFEERS 2% HLBEpHEASHECOLT -

FEOBRBE T HAMHBR I AL HREEELF 4 > EUEEREE ERELE T
R Z R BB THIINRSEE36 - ARSTH > HERSR(WBRX)ZHEEEER
Acaulospora morrowiae (AMRW) » E2X B Glomus claroideum (LCLR) (117R) * Glomus mosseae
(LOMS) (10 K) - Acaulospora mellea (AMLA) (9 ) * Glomus occultum (LOCT) (9 K) °
Acaulospora scrobiculata (ASCB) (8%) » B2 Glomus spurcum (LSPC) 5R) - MAFHERZZ
EIRE W8 R Glomus spurcum (LSPC) 2090.51E /100g soil ¥ Acaulospora morrowiae (AMRW)
16345 /100g soil - -
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Table 4 Species and number of VAM in the tested soil.

Soil no. VAM species (n0./100 ml soil) Total
AMLA{LOCT{ ECLB i LMOS { LCLR | ASCB i{GMGRi AMRW { LSPC iLMNH: SPLC { LETC | AKKI i LMCC{ spore no.

! 0

2 0

3 36.5 ' 365
4 13.5 135
3 775 1.75
6 0

7 2 2

8 0

9 0
10 5
11 0
12 1.25 1.25
13 118.5 118.5
14 8 13.25 21.25
15 42.25 4225
i6 1 53 7235 77,75
i7 r
18 6.5 G5
i9 i i
20 G
21 76975 76975
22 1 1
23 10.5 10.5
24 1.5 15
23 A
26 391 7 1148 1546
27 1.75 3 475
28 47577128 3
29 2 2
30 275 2.75
31 0
32 3 . 3
33 2.25 725
34 5 15
35 25.5 25.5
36 2.25 425 6.5
37 525 & 0.75 6
38 1 1
39 0
40 9 3 1.5 13.5
41 0
42 0
43 3 475 795
44 25.75 7595
45 10.5 10.5
46 0.75 0.25 1
47 1 - 1
48 2.5 0.25 275
49 75 75
50 425 0.25 4.5
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Table  4: Species and number of VAM in the tested soil. (Continued)

Soil no. VAM species (n0./100 g soil) Total
AMLATLOCT | ECLB i LMOS i LCLR | ASCB {GMGR} AMRW | LSPC {LMNH{ SPLC { LETC { AKKI j LMCC/ spore no.

51 0
52 1.8 1.8
53 6.5 6.5
54 6.8 6.8
55 3.8 3.8
56 3.0 3.0
57 0
58 3.25 0.75 4.0
59 133.5 {2055.0{ 9.0 14.5 2212.0
60 9.5 9.5
6l 4.8 39.5 443
62 ' 0
63 20 5.8 9.0 16.8
64 0
65 107.75 11.25 119.0
66 15.5 ; 9.25 3175 3.5 60.0
67 0
68 4.5 46.0 2.0 3.5 17.5 73.5
69 12.5 44.0 6.3 62.8

x5 AEEREEOMERR T HERIREREE

Table 5 : The number of soils and the total spore no. in the 69 soils which were found have
- the VAM species.

VAM species AMLA!LOCT | ECLIB { LMOS | LCLR | ASCB i{GMGR] AMRW | LSI'C {LMNIHi SPLC | LETC j AKKI | LMCC
No. of soil 9 9 2 10 11 8 3 13 5 3 1 3 2 2
Total pore no. 534.0 1 200.0 ; 27.8 § 353 | 363 {784.0] 9.0 1634.5 ;2090.5; 28.0 { 145 | 17.5 9.8 76.0

B R RBS KU b2 EETE o ISR A R T B B SR 6 B
Fz12 -

6T 4l » 2 H Acaulospora mellea (AMLA) Bl 2 +#H 9 » HClay & E7~43
% > BFHEEEOM.) 1.8~5.4% » BEE & (Olsen-P) 4.7~92.4 ppm * RH &8 19.9~198.0 cmol
(kg » M EET3~313.0 cmol(+)/kg » 3THME S S B 1.3~5740.5 cmol(+)/kg * Ak
& 80~346.6 cmol(+) /kg ° Acaulospora mellea A TEEClay S E » FRESE ' HFE X
HOHEST ~ 8% ~ 85~ AR AABRESRR0.11 0 -0.18 » 0.10 » -0.43 » 0.94 » 0.07 » 0.43 » [
FH BR AR B BE 3 M HI 2R (P=0.05)(ZER¥E » 1990)78340 » Acaulospora mellea fi T B EiClay & & -
EHEEE BEE BN -5 SEEEHEBMTEE - 1H Acaulospora mellea 17T
ER RS B AR - R IEAHEE 1=0.94) - A6 W40 » fERIRH Acaulospora mellea
B ¥ pH E 53.53~7.41 » TIpHEARTW LB AF —E » HEFE % 118/100g soil » H
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Figure 36. Species diversity of VAMF generally found in Taiwan
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Figure 37. Distribution of spore of VAMF versus available P in the soil.
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Figure 38. Distribution of spore of VAMF versus organic matter in the soil.
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Figure 39. Distribution of spore of VAMF versus pH in the soil.
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e BIRERRYE 48 » BikwI 40 Acau]ospora mellea B H HRARBELE - HTFEESZH
T+ (TR F B 39118/100g soil © $RmEE26) ° L HEpHEKES41 > BEACKIEER -5 - HiE
4 B2 AR (Chorisia speciosa) ~ HH » T HREEERK32 % » B2 E38.4 ppm °

%6 HIRBERE Acaulospora mellea (AMLA)Z T B (b4 B B 4

Table 6 ": Physical and chemical properties and vegetation of the soils which were found have
the Acaulospora mellea(AMLA).

Soil no.{ Spore no. |  Clay pHl oM Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
. tof AMLAL (%) H,O(1:1) (%) (ppm) i (emol(+)kg) i (emol(+)/kg) | (cmol(+)kg) : (cmol(+)kg)
16 5.5 16 5.64 1.8 92.4 196.7 14.9 681.4 137.9 ¥F
i
19 1.0 17 7.41 4.3 32.8 198.0 93.6 5740.5 346.6 KA
26 391.0 17 5.41 3.2 384 46.0 313.0 1677.0 286.7 AAN -8y
44 25.8 7 4.30 2.2 12.3 19.9 73 27.2 5.1 ik
49 75.0 43 3.53 4.0 13.4 30.7 246 1.3 0 J: 1)
58 3.3 11 6.04 3.9 30.6 101.3 10.3 300.5 60.9 FE R
6§ 15.5 32 431 5.1 15.8 114.8 27.7 33.7 16.8 0 - RAH
) i
68 4.5 7 4.85 3.9 5.9 135.7 15.2 2713 70.9 B - bR
s RAHMY
69 12.5 8 5.06 54 4.7 76.7 11.0 416.5 122.0 &3
STz 0.11 -0.18 0.10 -0.43 0.94 0.07 0.43 Y-
48 M 4% $(R)
FR70[40 » BB Glomus occultum (LOCT)EEZ T EHEIHE - HClay HE/H6~32

% » G ESEOM.) 1.0~5.1% * BE&E(Olsen-P) 1.2~38.4 ppm * RIAMEHH & &ES5.6~155.0 cmol
(+)/kg » REAMESH & E3.7~313.0 cmol(+)/kg » ATHMEFS & B 20.0~5659.5 cmol (+)/kg » IR M
&8 52~505.4 cmol(+) /kg ° Glomus occultum A FEEClayZE » BHRESE BEE ' K
B - 8 85 S ECMBERES 5 R034 0 015 -0.40 » 040 > -0.22 » -0.28 » -0.33 >
A AHRE (R B R M A (P=0.05) B4 * Glomus occultum T EEClay=E » BHESE »
BEE RS 885 SESEMBEAEE - ERIRE Glomus occultum W& T8
pH{E £ 4.31~8.08 » AT EIR S - (FEF 8K 107.7518/100g soil * ¥mER65) » REMERATT
TR > pHIEASS > Kl HEEREF 5 1ECERESER3S%  BEE
5.6 ppm °

FHZR8TI4N » FE R IRH Acaulospora scrobiculata (ASCB)E 2 THEHE » HClay2 ER
5~21% » HHEE & B (O.M.) 1.1~4.6% * 2 B (Olsen-P) 5.4~162.9 ppm * I & B 12.8~
548.1 cmol(+)/kg * RN M-S 8 10.3~184.9 cmol(+)/kg » KM 555 B 139.4~3544.5 cmol(+)/
kg » RS E29.6~414.7 cmol(+) /kg ° Acaulospora scrobiculata {8 T B HClayZ & &
BEESE BEE THBUEH -5 SR ZHEBRESHI5-058 > 047 » -0.12 -
-0.14 » -0.23 » -0.09 » -0.03 > FHFHREE (REEEZE M HIEK (P=0.05)8 % » Acaulospora scrobiculata
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HMFHEClaySE - FRESE  BESE TINS5 - SSEHETESE - 13
Acaulospora scrobiculata ¥+ H pH{E £ 5.40~7.96 » TR L T E (I F B 769.75(8/
» B pH E 739 » T B S L8 (N F 8k 5.2518/100g soil » #%
B5237) » H - BIpHERT.1S 0 MpHAE AR 7H HEEPIE - pHE/NA7H LSRG I - {E%
F B /R 2{8/100g soil © T BUER % 2 + 3 (FHFBUR 769.75 {E/100g soil » #wHE21) » RE
LG EER LS HEEREARN 1B EHESER1S% B2 8242 ppm °

77 IR ERE Glomus occultum (LOCT) Z + B LM EHE 4
Table 7 : Physical and chemical properties and vegetation of the soils which were found have
the Glomus occultum (LOCT).

100g soil * #&aHE21)

Soil no.| Sporeno. |  Clay pH oM Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
of LOCT! (%) iH,O(l:1): (%) (ppm) _! (emol(+)/kg) { (cmol(+)/kg) ; (cmol(+)/kg) : (emol(+)ke)

18 6.5 7 6.91 5.1 22.7 72.5 104.4 2518.0 376.8  jkAS

26 7.0 17 5.41 3.2 38.4 46.0 313.0 1677.0 286.7 {AAH Y

38 1.0 18 5.39 2.9 24.8 18.9 9.3 207.3 36.1 w %

40 9.0 23 8.08 2.6 108 155.0 37.6 5659.5 5054 iRAMBY

45 10.5 27 7.95 2.3 8.1 22.6 40.1 1015.1 2087 |[HE

56 3.0 6 5.68 1.0 1.2 5.6 37 20.0 5.2 it

65 107.8 32 4.55 35 5.6 105.5 19.2 63.1 23.7 B+

66 9.3 32 431 5.1 15.8 114.8 27.7 337 16.8 S$at - RAA
0y

68 46.0 7 4.85 3.9 59 135.7 15.2 271.3 70.9 B - R
0o RAMBE

Sl FEz 0.34 0.15 -0.40 0.40 -0.22 -0.28 -0.33

Aa M 1% £ (R)

#< 8 : IR BEMRE Acaulospora scrobiculata (Ascb)z T BB LB EEE

Table 8 : Physical and chemical properties and vegétation of the soils which were found have

the Acaulospora scrobiculata (ASCB).

Soil no.} Sporeno. | Clay pll oM Olsen-P EX-K JEX-Na EX-Ca EX-Mg Vepgetation
of ASCB (%) H,O(1:1) (%) (ppm) i (cmol(+Yke) i (cmol(+Ykg) | (cmol(+)/kg) | (cmol(+)kg) -
12 1.3 17 5.40 4.5 9.7 74.1 105.5 2026.0 3299 - KA
21 769.8 5 739 L5 242 543 30.7 702.1 138.9 A A '
t
22 1.0 12 6.91 3.5 162.9 548.1 184.9 3544.5 414.7 0%
28 13 11 7.28 3.0 48.7 40.8 38.0 384.9 79.6 iF
32 3.0 10 7.96 1.1 14.2 12.8 23.4 485.1 36.3 K
37 53 9 7.15 2.1 15.5 34.0 165.4 1394 129.6 AAHHYE
52, 1.8 21 5.58 4.6 5.4 56.6 15.2 164.9 88.9 L E
.58 0.8 11 6.04 3.9 30.6 101.3 10.3 300.5 60.9 ik
e Tz -0.58 - -0.47 -0.12 -0.14 -0.23 -0.09 -0.03 -
48 M 1% $L(R)
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FHRITT 41 » FE BTG Acaulospora morrowiae (AMRW) & 18 2 + 5 131H - ;E;Clay’é‘ﬁ
2~32 % BHEEE(0M.) 04~54% * 5 & (Olsen-P) 4.7~193.4 ppm * RiAM & 8105~
280.1 cmol(+)/kg * RS E4.6~424.9 cmol(+)/kg » RHMEFE S8 33.7~5845.5 cmol(+)/kg
R §E S B 16.8~758.2 cmol(+) /kg ° Acaulospora morrowiae 1 T B{ B Clay & & - B S
BE BeE RBEUHF -H-F SEEBHEBMRES 515003 - -0.05 0 -0.06 » -0.27
0.40 » 0.08 » 0.14 @ HAERMRBEEZE HERIEK (P=0.05)8 A » Acaulospora morrowiae ¥ T B B2
Clay=® - EREESE  BISE - TS - 8 - 5 - S BHERETEE - ¥ Acaulospora
morrowiae W18 1 HpHE 54.24~7.05 - AT &S/ T 5 (87 Bk 114818/100g soil * ¥
526) » H - BpHME K541 » HFHERLBH L (T B KR 133.5M8/100g soil » $HE59) » H+
HpHE K517 » MpHEARR 7T+ EHRE —E » 17 B R 10.518/100g soil » LA 40 »
Acaulospora morrowiae HIER EERER T3 - TR S <L EFE 78R 114818/100g soil
WE26) 0 HEALIRTEER T HEAREAR - BE - TR EHESER32% S
£38.4 ppm -

%9 HIEERE Acaulospora morrowiae (AMRW)Z + B B EBIH A
Table . 9 : Physical and chemical properties and vegetation of the soils which were found have

the Acaulospora morrowiae (AMRW).

Soil no.i Sporeno.{ Clay pH oM Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
of AMRW | (%) H,0(1:1) (%) (ppm) { (cmol(+)/kg) i (cmol(+)/kg) ! (cmol(+)kg)i (emol(+)/kg)

13 118.5 2 475 1.0 16.1 126.5 109 181.2 334 E¥3

14 8.0 23 424 1.8 193.4 242.2 23.6 402.8 515 *m

15 423 16 5.09 1.2 60.7 196.7 14.9 681.4 1379 *H

16 72.3 12 5.64 1.8 92.4 150.5 4.6 2170 19.3 v

23 10.5 15 7.05 5.0 67.9 280.1 278.9 5845.5 758.2 KA

24 1.5 21 6.40 4.9 30.1 98.4 4249 2975.0 402.9 KA

26 | 11480 17 5.41 32 384 46.0 313.0 1677.0 2867 AAB-HE

29 2.0 18 6.91 0.4 14.7 10.5 54.5 149.4 463 E

59 133.5 17 5.17 3.6 20.9 36.5 9.1 2113 443 s

61 4.8 22 5.41 4.6 23.8 50.3 104 111.2 39.3 0 - Hw

66 31.8 32 4.31 5.1 15.8 114.8 21.7 33.7 16.8 LA - RAH
My

68 17.5 7 4.85 3.9 5.9 135.7 15.2 2713 70.9 b L ENX
s RAMANY

69 44.0 8 5.06 5.4 4.7 76.7 11.0 416.5 122.0 z¥

RieFHz 0.03 -0.05 -0.06 -0.27 0.40 0.08 0.14 - -

48 M 1% 2 (R)

R 109740 » TR HE Glomus spurcum (LSPC)EEZ T H 58 » HClay & & E2~23
% BB & E(OM.) 1.8~53% * B3 E(Olsen-P) 5.9~193.4 ppm * 3P0 & 8 13.1~155.0
cmol(+)/kg * M E6.0~77.8 cmol(+)/kg » R MFE S E132.9~5659.5 cmol(+)/kg * R
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PH§5S B21.2~505.4 cmol(+) /kg ° Glomus spurcumTUTFEEClay&E B - BHRESE B2 E -
HAMEST S S §5 - £ B MR E S B R024 0 007 0 -0.19 > -0.13 > -0.25 * -0.17 °
-0.10 > HITE RS {ABLEE M W (P=0.05) B4 > Glomus spurcum TAFEEClay & & - FRES
B OBam TR 5 S RERERES - £85A Glomus spurcum B S
B4 » 5L 3pH 8 4.24~654 » THEpHEE/NR7 - HELTIH > Glomus spurcum B EEK
e - TS S T (T 805205518 /100g soil > #w5759) + H L HpHERS.17 K
JEME KR+ BikHii > HEERBE  THEBESER36%  HEE209ppm -

%10 : HIRBRE Glomus spurcum (LSPC) Z T EEL B EIEE
Table. 10 : Physical and chemical properties and vegetation of the soils which were

found have the Glomus spurcum (LSPC).

Soilno.|{ Sporeno. | Clay pH OM _ | Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
of LSPC | (%) IHO(I:1)! (%) (ppm) _I (cmol(+Ykg) ! (cmol(+Ykg) i (cmol(+)kg)! (cmol(+)kg)

14 13.3 2 424 1.8 193.4 126.5 10.9 181.2 334 *m
35 X 73 568 53 59 67 156 1346 55 EY
59 1 2055.0 17 5.17 3.6 20.9 36.5 9.1 2113 44.3 )
60T 3 533 33 86" 82 78 66.8 0.4 EYY
63 9.0 18 6.54 3.2 18.2 . 63.9 48.0 1153.0 218.0 P
fipF iz 0.24 — 0.07 -0.19 -0.13 -0.25 -0.17 -0.10 R

A8 M %3 (R)

HZFE11T[H » £ IRE Glomus mosseae LMOS) B 8 2 T #E 1018 - HClay 2 E K7~23
% HEE S EOM) 1.4~4.8% * B B (Olsen-P)10.7~163.2 ppm » 3 HME #& & 13.1~66.2
cmol(+)/kg * M IAE 86.0~77.8 cmol(+)/kg * RHMEFF & B 132.9~5659.5 cmol (+)/kg * iR
MEE4 821.2~505.4 cmol(+) /kg ° Glomus mosseae TH FEEAClay B & » BHRESE B E -
RS - 80 - 85 - S ECHEMAE S E-051 -062 > -0.38 > -0.15 7 -0.22 » -0.14 °
-0.12 » FTHBI{RBL B M HIER (P=0.05) B4 * Glomus mosseac TH F B Clay S & » ARE S
B oBeE THBEMH 5 S#5EMEBETEE - EEBE Glomus mosseae B
1018+ 4% - H+#pH E55.41~8.08 ° T HpHEAR TN LBEH4E - pHE/NASHIT2ME -
FHBLTT4D » Glomus mosseae BREE IR ik + 38 - 108 L BT R IR Z Glomus mosseae f+
BETE  WTERS5E15ME/100g soil(#E9534) » E - BpHERS41 » RhEFEBMRER L
o HEERRARIME  tHEBRESERI4%  HSE119ppm °

B3 12040 » Z£8FRH Glomus claroideum (LCLR)EHEZ T1HEEF 1118 » HClay &R 7~
25% * HEE 48 (O0M.) 1.5~4.8% > B2 B (Olsen-P)5.9~163.2 ppm » WM & & 21.7~
179.7 cmol(+)/kg » M E 8 6.0~92.0 cmol(+)/kg » RIS & E214.5~5659.5 cmol(+)/kg
Ttk & 821.2~505.4 cmol(+) /kg ° Glomus claroidenm AT B Clay S & - AHRESE -
BiEE M85 5B CHBRE S A K0.16 » -0.09 > 027 > 0.19 > 042 >
-0.08 * 0.16 * FIAERBH{RABREE 1 HIER (P=0.05)1840 » Glomus claroideum ¥ BB Clay & & »
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ARESE  BaE o M - i 65 - SRR EE - ERIE Glomus claroideum
EEZ1{E 5 » K ¥pHER4.85~8.08 » L EHpHEARTWLEE4E - pH EH/IRSHWE
418 - BTN © Glomus claroideum B 53 MY L HpHEKE - HEME &M T HEE TR
B 1118 - #ET BB Z Glomus claroideum 8 FEE RS » T B&R% K 13.5ME/100g soil(¥F
%4)  HTHpHMERKS41 - HthkEBREERALE > HEERKE T EERESER3G
% > B8 §36.5 ppm -

#11 ° HIRBERE Glomus mosseae (LMOS) 2 1 ¥ {4 & BdAE 4=
Table 11 : Physical and chemical properties and vegetation of the soils which were found
have the Glomus mosseae (LMOS).

Soil no. ! Sporeno. i Clay pH oM Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
of LMOS (%) H,0(1:1) (%) (ppm) i (emol(+)/kg) i (cmol(+Ykg) i (cmol(+)kg) i (cmol(+)kg)

27 1.75 7 6.40 1.5 31.7 21.7 18.1 2145 46.8 Hy
30 2.75 9 5.49 3.2 10.7 29.2 15.9 189.1 37.1 KA
34 15 7 5.41 1.4 11.9 17.8 9.6 132.9 44.4 REHHY
36 2.25 15 6.00 3.5 30.7 66.2 77.8 1372.0 240.4 KA
40 3 23 8.08 2.6 10.8 155.0 37.6 5659.5 505.4 AEAPAHRYE
46 0.75 18 1.75 4.8 163.2 303 6.0 635.2 35.6 2F - B
47 1 22 7.04 4.6 65.2 13.1 19.5 592.1 43.3 +£8
48 2.5 18 7.21 3.4 73.5 225 7.7 389.4 223 *EA
50 4.25 16 6.26 3.4 44.9 30.4 10.7 188.2 21.2 ny
63 2 18 6.54 3.2 18.2 63.9 48.0 1153.0 218.0 ]
RILFH2 -0.51 - -0.62 -0.38 -0.15 -0.22 -0.14 -0.12 -
48 M 1% #(R)

=12 HIHBERE Glomus claroideum (LCLR) & 1 B (b & Ba g 4

Table 12 : Physical and chemical properties and vegetation of the soils which were found

have the Glomus claroideum (LCLR).

Soil no.} Sporeno. i Clay pH oM Olsen-P EX-K EX-Na EX-Ca EX-Mg Vegetation
of LCLR (%) HO0(1:1)i (%) i (ppm) i(cmol(+)kg)i (cmol(+)ke) i (cmol(+)Ykg) | (cmol(+)ke)
4 13.5 22 5.41 3.6 36.5 114.5 523 7202 164.2 k4%
7 2 25 5.04 4.7 26.7 179.7 92.0 640.8 1286  ik#S
27 3 7 6.40 1.5 317 21.7 18.1 214.5 46.8 sy
28 4.75 11 7.28 3 48.7 40.8 38.0 384.9 79.6 i2F
40 LS 23 8.08 2.6 10.8 155.0 37.6 5659.5 505.4 FEHABE
43 3 9 5.90 2.6 82.0 73.8 14.1 583.4 76.0 By
46 0.25 18 7.75 4.8 163.2 30.3 6.0 635.2 35.6 £F - o8t
48 0.25 18 7.21 34 73.5 22.5 7.7 389.4 223 *EMA
50 0.25 16 6.26 3.4 44.9 30.4 10.7 188.2 21.2 4y
63 5.75 18 6.54 3.2 18.2 63.9 48.0 1153.0 218.0 k%S
68 2 7 4.85 3.9 5.9 135.7 15.2 2773 70.9 B % - bR
o RAABYE
HFHZ 0.16 -0.09 -0.27 0.19 0.42 -0.08 0.16 -
A8 M) 1% $(R)
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&y &

AHEEDERE  FOBERBTHEIH19ELEOsD KA BERNLERFRERF - &
4818 L5 (70%) Z AT BT 1018/100g soil - IhEFAZE 4RI MNZ A L AR MHI K HZ A
4 BR B -7 8 (900~70001E/100g dry soil)(Sutton and Barron, 1972)F5 Helg » @I B
R T P BEBERANEERERTFREARE  EEEEERECEE -

fEeoERE L E Tt WTHELHW =161 HAH 4 B2 A8 (Chorisia speciosa ) ERLFE
B THEROWE o MAEEKEA19E TS HhFIELERTERT  BFHESR16.
81El/100g soil * F#3k3.31/100g soil * #R#Kucey and Paul (1983) Z % @ RSy L ig
ACTHIPHE L M BIREBE - DRBS L RATERECHTHES » RUS L EHERE
AT ERHHEL 2 1.1~33.56%(F4.86%) » Kucey and Paul Sl fERRAEREBE T2
WREE  TERIBRTFHHEE - RTHSH T ESERERERERD 24 » BB Rk
BHEEELEEENRRE L —  AHE T M RERE 2 kB % M A e 2 5 £
BPCHRFERB—FCERE B EHRAIIEH  BHEIR  FREEYERTE
HEHERE N AR ENERERENPERE TR EkSEFE - ABERBRIEE -

HEREMTHBEERFEERD (R £BH) - ﬁﬁTﬁQE-Z‘E:@*EEP BT RIFMR 2 BER
FLRE  DRMENH - fRRSHCEER - ETARERENEL T HERENE
ROz EEEE - l
fEeOMERB LT BERNERRECWTHEE L HERELSE - THBSERE
RUERE - AFEREREKucey and Paul (1983) I &AM - EAFED » HERAEEESWTEE
RE S » Acaulospora mellea HITRT BRI M Sh & B WEEZ HHBE ST - MBI 128 r=0.94 - i)
W& AR LA 2 & - B — W92 - Acaulospora mellea H970F B8 £ #f¥ Clay
SR ARESE BaR BN 5 SSEEMETEY  EUABEEEClayS
B ARESE  #EE HWMH 55 SSEHMNEATEY - BRERTIERE
- REEDRSRTORE > ARBPHHE D HEISYE YR EERERTFZEIER
T EREMRFREERERTFWEE  MEE— ST -

HIRBERE BRI 7TEBERE T » Acaulospora mellea 8 Glomus occultum 1B M SR M +
B ET RS HUPREREE L E - Acaulospora morroiae B8 Glomus spurcum ¥ ZE
ML - Acaulospora scrobiculata B8 Glomus mosseae (EMIFEE B TP S AT - 17
Glomus claroideum FEFR Y SR M T P E W] B 51 - AR EME IR pHE FE - TR
EERHIRE -

o o

LAFEPRHE > EcoEAB T HPE 9L EESw) A EERNEBRERT » 548
B 13 (70%) Z FAF B TR 1018 /100g soil - B34 351 B8 3 BE 4 ot - 338 o B8 388 5 1 4 B4R
ERFEEARE  EEHEERECEE -
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2. fEOBREB I EFMBESNAEREEESLE UE » M2 WERERBENEBS XU EWNET
8 » 73 51E Acaulospora morrowiae * Glomus claroideum * Glomus mosseae * Acaulospora
mellea » - Glomus occultum * Acaulospora scrobiculata 8 Glomus spurcum - i FHERZZ
R B B8R Glomus spurcum 2090.518 /100g soil B Acaulospora morrowiae 1634.5 & /100g

soil °
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ARERE THRHERERTE RZH%E
TR

=T ERE E A BE R B (Arbuscular mycorrhizal fungi) Z 5 H % » SBEAEEE
BEMEEAE AR T BB XS BIEMIR R RE R (mycorrhizae) » Bk B AR [ M S E
HER  IMERRARKHEBEHEY RS CEE > 08 - S RESTE - HERSH
B —Fr~ B AE » DUBk e WCR B > BIEIRRRISME R Bkk - BSlRAR B A0 TR I B A9 B sk
Z & SRR s LR FEYRIKESRIEEREY RS - MiTE Y4 RERE
WIEER o[BI IR BRI ok o 1o R T A AL AR ERAB /K 2 B » B IR T8 Sk 0 I AR SR W i K 4 o 2 S T 1
I Z F 15 R (Nelsen, 1989) © BH AR (Linderman, 1994 ; Sylvia Hi williams, 1992)
EH > BEERZEY ; eI EETRT > BT il -
ENEREEEYMAERCEE  RORACEN > BANHHER  FEZERER X
FT - RPEE FRXZNEEEERPERE  ABEHEEHM - ERIEWEEL
EREIFHEE  CHRECRSEY ERERBEE  BNENR0RE St
RN ARG BEENERE % - Zﬁiﬁiﬁi%ﬁgﬁ?}“—“iﬁlﬂ%i‘j%ﬁﬁﬁﬁyﬁ
ZRE - SEERRG 0 BRIRRECE > MITRMAES S AMEIETF -

EMBER

RESET
BENFIRBEREASREY - BEEY - SFHEYRETHEYSSHYERERER 8
A ~ B RTHBIEY - 1 B AIC A9 AR A1 + F1ERH Cruciferac) SRHEY T 82
BREREIR(ER) - SEMBHEYBKEERIGTTER R - B2 REHERMEY( Obligately
mycorrhizal plant) * AIARE - HGEEY - HEYEEERKEIR - ST HESHESRR
THRRMELARZIE  BERRSBEEERLE  PREEHEREB BIHEY EREY -
WMEFEYER— B - —RWE > EWER D RREVIIRRGOHR » EE)H
BRI AR ~ SRS RIRELSWIRR - RZF(1984) M HE 24 & HATIUE 138
0fEBR T SLEAF  FR - MEFEFYAEEENERNE - BE BIEMRERE -
BB R BKEREEREZH - EREMIREE (Rhizobia) B2 5 BHEY R 3t 4
% EREBERED B SR EZBEIIPARATEE - MEQ94) BE - —HEREIRE
HIEREFEYCBER - SEERINR2FTR » HF9006 1555 Bk R L EEY AR RE -
1E90004 E 55 FT 588 = ZERE{E - Van Nuffelen 82 Schenck(1984) B A ER L EREE AT
AR R » R EEFHARNE - £/ XEEIT > Glomus intrardices & BT A 1918
REMEE » 1 Glomus mosseae B IL30 REEAIR - BLEZR60RERNE - X FREEY
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1. HEYERERKERERER

JERIREY) EEREREY JEEH R IREY
=R RE Bt
+F7EH GRS ' £k
Fatups i3 7Kk A5
R 2 [}
ME Bk BL =R MTE
EER HHRRE AR
BEER ENEE &)
(gt P
R i3
B R85 (1994)
B EHEYR
RIGHEIEA
— +
JERRE Y EREY
(anE—FrE) ‘
M HE
— +

AT TR

THBEE

& hER

HIjke IR
(REHBEYM) (EEED)

Bl (B s iR
(¥ B Miller Z » 1986)
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2. BIREREEAREYARZ RYEE

5 BERR EXK % BRFTEL = H E R
%

90007 49 ab 48 bc 40 ab 49 a 55 ab

90061 46 ab 67 a 33 ab 56 a 65 a

90107 35 be 38 ¢ 23 ¢ 33 b 43 b

90089 26 ¢ 53 b 31 b 46 ab 40 b

90004 29 ¢ 51 b 40 ab 45 ab 41 b

L E B AT XX F RO E » RoREEARFEZE (P £0.05 Duncan’s HI5E)
2. B M EF(1994)

3. AEBBEREH AT HEEM (colonization) IR B A Z B &

R B | R OB o2
B & /HERE 30K HEE60K HE#30KR 60K
%
Egiic 90.7 b 0.0 ¢ 0.0 ¢ 0.0d 0.0d
Glomus etunicatum 38.8 ¢ 1.1 10.1 cd 1.6 ¢ 12.4 ¢
Gigaspora heterogama 121.2 a 3.2 be 36.0 a 2.8 b 22.4 ab
Glomus intraradices 77.4 b 3.6 b 33.7 a 4.2 a 25.2 a
Gigaspora margarita 78.4 b 0.2 be 12.6 ¢ 0.3 d 9.6 ¢
Glomus mosseae 128.4 a 8.4 a 22.9 b 3.1 ab 20.1 b
Entrophospora sp. 34.8 ¢ 0.0 ¢ 8.6 d 0.0 d 8.1 ¢

- FRIE LR (cultivars) ¥ F — B PR I FEIR A AHRE] » B30 G mosseac B2 G. gilmore (E3) T # R
BT TRE MR * T G epigacum E¥ H $158-1858 3% SR E A IHEE - Brown crowder IL 5 5
SREME G fasciculatum RERRE WM E K E £ B354 » 1 Bush Purple Hull B fE#H:4E
2% (Miller Z - 1986) - | |

- KEHEGRGT  EEE-RREE—EBULNERE  FEeBE3REFRES FE
VIRAEBE - ERERENEMEER - FTEASEWEREEEEZEYREILE [
FEERFGERR—EE  —EHBCERE TR - KB5S EESIR Mk Mk
BEEFY  HREMNTEIRENIE  AEERBECHNRERS » BAETHEDEE -
RERESEERER - DIBEESRE -

EBEMENZZTEER

EREREPESREYRR  EERERLEYIRRE  TENBRAVE - BRR
SRAETIREARRUCR o MR ZERK » WS TER - B2 RICEME RS WY EEEE
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ZWBE o IR ERIRE L E P M A IR SREFE AR - BTSRRI SRR
%5”@%%%*&*&(mycorrhizosphere, Linderman, 1992) -
BERERERTEIMEYCREFRAEEEE M HEARBRECRYE » ERAHR
EWIFT R ERE ERL G AEA » MK Linderman (1992) %2 Bagyaraj (1984) it it & 22 ¥ & 40
T
(1)3% £ {F F (Stimnlation)
Glomus epigaeus (= Glomus versiforme )TER B TR » HMTFAEERE - (HERY
B PR ETR R - BHEAFREANOHET SR - fFRERRRERT -
R BERIIL LB © &8 Pseudomonas Bl Corynebacterium S5 W BHIHE > v N
MATFRERRBHFEERESS > FRFEEFZRRIFEGNEDE - L EBBEYTRE
R BB AR IMEE R ﬁﬁfﬁifﬂﬁgﬁﬁﬁ%%ﬂﬁﬁé‘&ﬁﬁﬁﬁ AE AP E MR
EZ T EREY<E -
(2)80 %1 4E A (Inhibition) ,
EREREE T EPRTHRO TRTFE— DSBS BERIER - FINERE S
4 % # (mycophagous nematode) Aphelenchus avenae 71E » KIBMA K EHKER - EE -
AJREREF B TR VAMRINE M MR AR S ZH% - HMMEREEENAEYINERS
( springtails) * ZREAEEE MR RMEAD VAMZ &2t -
(3)H 4 [E % {F A (Symbiotic nitrogen fixers)
BRER P KESEBMREEEIRHEY L EaEH ﬁﬁﬁﬁiiﬁﬁ%ﬁk(ﬁﬁﬁﬁ
AR BRI ERE  TREREAR S RN EEE AU T EERT
R BRAEEME G. fragilis B8 G. fasciculatus RIUFE b > HHEAFEFARTHE
THEERFEMBGRE > 1984) - EHM LA G RIGE B K& Glomns spp. B K EH
I 7E R FF) i FA BB (0, 40 kg N ha™')Z3FE » 3 C, H, IR FE 1 82 T R 7 By IR R A 3
Fer 7B 7 By £ P T R TR S B — B I Y R B (Young 555, 1990) » HER T (199D RS ARCE
MR ZMRE L (pH 7.8) » BWEAWE L KERE L (pH 6.5) RADEIE < FHERHK
B4 (pH 4.2) > FEIRF 8 Glomus mosseae ¥ Bradyrhizobium joponica » V] BE3 ¥ AR
R > CHERIPSERIEY o Van Nuffelen 8 Schenck(1984) 15 HH BB AR B
- AEZRFRCHIE - RNEREREENRE - A1R3F77R * Gigaspora heterogama ¥ Glomus
mosseac B ERBAEKBES] » 1 Glomus etunicatum 82 Entrophospora sp. [ 1 B {EAR
TEEMBES] -
(4)3f% B [E] Z\ & (Free-living nitrogen fixers) ‘
BREWHEE ZEE D > B Azospirillum spp. LB % - Hh A, brasilense 7] g
VAM fE/NK ~ EREBRERR LR » ERENMEZRER » SREEEREEE
BRI TT » 8% G. fasciculatum 8 A. brasilense 393G BIEMA R - FRSZEEREEF
VEREE - ALMEEREHREYESRITIRER - HFEEEEYEESFERTERARE
8 FREEBLEMENEECR K TEENSEFEAME R EE -
(O EE Y 4 RN
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WY 4 RAR B M (plant growth promoting rhizobacteria » #5205 PGPR) - £
Psendomonas putida RSB REIRF FIRF S =88 » GREW4EE F R fntE B8 ok
BOER - # Glomus spp. A& RIEM ISR EF B2 E T 8RS8 (Leucaena leulocephala
) BIEEE AR 199,314 59536 ugpg ! TZARTE T CHEHEIHERE
BREZ R - S04 -2 BB M (Young 2, 1990) -

(6)4E ¥ B34 (biocontrol)

RS EROEY - BEETEREDHEERE RN RE B4R - FE
SRAE B B B % SCERBE S » 40 Linderman (1994) ° Hooker ££(1994) Bt Azcon-Aguilar B Barea
(1996) - HERIER B RIFRNEBE QAMFHRER R R THEEN Rt EEEEEZE
& 0 (b) RIIRRH: AMF 37 BB BARRYE - (o) EWEEE %5 K AMF 2 76 5 i i
B - WINER RS

R4, BRERBEFAHERRSEGSBERS FE

7 GG (EEX-EY) e
WIRE

Aphanomyces eutieches BT -
Fusarium oxysporum FE -
Phytopthora M o+
Fusarium solani AE -
Sclerotium rolfsii 1t4 -
R 25

Rotylenchus renifoumis = -
Paratylenchus brachyurus KTt -
Meloidogyne hapla . OEHE —

L"—"RARFDHRE | "+ R IRE
2. HHooker 2, 1994

=NIERF

LE3EE S M EAR

BRERASE L REIBRENLES > BRBENEEYE R ER BB EEES
i L HAE B R BRE B - 5T E LM A A B AL 2 A ey L S BRI - B
MHTRBE I EEL - BT ZHEIRKAE > BREEFRR - G ENERYRR AR
BOBREMEHRIENEPRTERY © MR R RGR RS 5 0 D 1 2 2255,
FIRFERREREREHM - MEFRFEDORR > 2EEEERTENERY KK LBRT
FfEEEYZ BRRE - EEBLEER - GRS S SR ERS R - s
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B EI M & > 40 Miller 2 (1986) * Hayman(1987) 5 John EE Pfleger(1992)%F » Z< S it
KR EL=EHE -
%5 THEE N VARREER FERRRERNEZE

B5E AE S B BHE B W B 8 BYyR
kg ! Dy 05 mg kg ! B kg! %

HHE =) 2 19.5 90. 0 350 38
h 2 12.8 57.7 390 42
& 2 12.6 37.9 480 65
REE & 3 28.5 59. 1 2333 80
e 2 14.8 10.9 460 88
& 3 11.1 3.9 807 93
i B4R #H(1994)

6. 7 R H B AR B SR A B (= B SRAR IR B8R & B (Liquidambar styraciflua )
T T S

W’ & gl!

y 0 1.1 2.2 4.5 9.0 LSD(P=0.05

i REGER (%) ‘
52.3 77. 4 59. 1 39.4 18. 4

Glomus etunicatus 8.4 57.0 49. 6 50.9 13. 4

G. claroideum 18.6 16. 0 14.3 15.0 10. 8

G. fasciculatus 13.9 15.7 18.5 16. 8

LSD (P=0.05)

LABMMAEEIN : P K=18 ¢ 6 : 12 > (8-91E A EHH)
2.8 8 Kiernan &(1693)

+HEENREESEEERPRERENIRE > EREFERENN L EEEHFEIRE
B - REMR R BRERE LB AEN T EERE S L8 MR FrREREEH RN L
BWEFHERS  HREERERE RS S HE LB PR E R AR (RS )RR
BeWtESEEY  ARSEEZBREIER(18-6-12=N : P : K » 8-9/8 H MBI 18N-
2.6P-10K) » ¥:FE = M A R BB ER A& (Liquidambar styracifina) » TEHRR RIBHER LU
FA4.5g1 'LI N 2 R BEEHEEERG) © LZHHTE © Glomus etunicarus R &5 L BHRB K
= » MLLG. fasciculatus 1L -

BiEEHENERIEY B pERYBBEREASERR TR LE AP =R
I 2piE: - HREREEE?p  HEREYRE pRBERRMREINTELTE -
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RBREYER TGS RE R EE - BERERREC? p RS Bkt L3 - DA E A
BB — SRR T AR > AR L T ERE B ERE AR - REAF L
MEFH0.58% 1g BAER — &5 JE IR HE HR B A i B A AR T W Y BRER AR -

R Z W E BR B ARTE YIREA A BOVA B8 L 3 cp S MR B - BIADIE BB AR B 0 B 40 P gk
LAY HMERHIEEREYIEEI6EAERREHR - BF08e)NBLTEEEX - 1
RAAFRIBEAOY  SLUBBMRELER  BESAERE - ERWEREO0HENRE
B HYRANBLRERR EARHRGZRE - DA EMIEZ R BRKEGEERT) -
HRERRAE sit E R P RUEEE -

7. AR 20k AL B AR B R TR R R Z s

BIBEE  EREEE itan
g &1 o AT Bt
S —
0 — 52.0 bt 40.0 cd
60.0 b 60.0 b
BB
16. 5 — 77.3 ab 25.3 d
+ 78.3 ab 64.0 a
33.0 — 77.3 ab 49.3 b
+ 84.0 a 77.3 a
205 B P 65 — 73.3 ab 38.7 cd
16. 5 + 69.3 ab 61.3 b

LETFHERMNEXFHARTZ EXREZE (p <0.05 ° Duncan’s HI%E)
2.8 B 48 2 (1986)

RAEFERYBEE S L 8T » D2 pBURE AU B % B AR B 5 2 R K3 2 p i 1 - AR
HPBRMARERIEFEREYZ3E 1665 - BERIAEEMINLE S A% - BREE
B EER B EMIRE 5 - R PAYBHRE X BRI TEARE -

TP EREREIH R R ZIPRK - 7T RER K 0 B AR R 7K 8 1 8% B2 5 (mycorrhizal-
specific alkaline phosphate) Z B ER » MG EARGEFR L HETT - HBERZ BRI T -
RRRADE R MBI E Z e - MY B - BB EE A AR B RSk
AL T RIRIIIE R % - TSN BAR B < R R T -

WERSR ST S8 G. fasciculat um WEFE 13,23,33 K43 mg P/L %{%*ﬁﬂﬁg{%ﬁﬁ@ﬁﬁﬂmg
P/LZBRE - TG RUR - BHEMAEEY - %8 G fasciculatum W » T B AR E DL
0.5M NaHCO, 2 H(F » R BREFRTEE34 v g B—HE RT3 UNaHCO, ZEHY
BERSS6 ngg' FRIARELINT - {H citrage BES6 pug ' TR ERMT - BLEHH
HEUR T B ERR QAR BRIV - ERESOBRIAEENITIERPR » R -
THEUEREYEESERRME - ZREBRIERAEE (adaptation)BE T » 75K I A =ik
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FE 88 - FETTIEIN SR ERNEE - HAAkBEAMEYSREEKREEH -

ZAEH B R £ R EE ARE - PO T REE LA/ N 0 A NH4NO, 9@ (K
BHBERWT 2K © Kruckelmann (1975) 18 Hi & & }5224 kg ha R HIGIR B F 2 TP L -
ERAKERE - HEEMNRRAPRET - FaEfRER D RE B EREARAE - BEEK
T B FA R R B HE B A 3878 Glomus mosseae » TR 4 B & BE it A B B i T B - ARTAERT
B R - R AR BT B AR B R - ERERREEAR S I
Hl > NEHEBZILME  GHFEESRNIEIEHE - BT HERHERASEENER
FHEER TR  BHUGERARR D EESARASHEME - EEARNFERE.ZHHE
TEF > THRRBEHI M R - M HASEREAENERRIG R ERNERENEEF
M BYe  BINEEEHIEEMEEEN T E  PERER - BERMBENERNEFASX
EHIH] -

DB ERIR AL 2B 2 H A - AB LI A BT #R W ARER R TR 4%
H194)AEEREABDEWE L HATSECSHEHREE  RETHHAERZIIREE
HAFBERMARELC=5e— - BRETVRMEERMAE - HORER > WRIFR
EEIOF AR SENFE RS REEEEE - SLURRACEETHENR - SIRKAX &R
AR 0 £ Olsen B & - DABUR A BRER R #A A B FHEIH NBBZRA - 7]
RERRIAR MRS - S ARERCAT -

xS AEAFTEAENREELHATHNRE

A4 EE R HFE
fEkg ™!
=) 5 327
th 2 460
1K 4 980
B 4K B (1994)

®o. RAINAF FBIES BT BL R ERZ HUE
it E % E W BEE o

mA XA 50 100 200 50 100 200
n® ha! yr"1

R (%) 83.3 65.8 76.8 57.8 34.8 83.3 65.6 43.2 4.16

YR 1.37 1.12 1.36 0.82 0.38 1.46 0.89 0.53 0.089
(EREE)
Olsen P 26 17 31 77 121 18 29 67 2.7
ng kg 1+

liLIE A EEFE /A HEH200kg N > 32kgP 160 KgK -
2.FTERBY REREEE 19E R CHE -
3.1 B Christie B2 Kilp atrick (1992) °
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2.1 pH

8 pH 30 AR B I 1 P 2 e CER S T BB RE 1 pH TR B 0 DU
T H BB - G103 & B 7 I 52 1 8 pH 2 SR - BIANSE - BBEE 44 pH 5.0 1X
T B RE R B E R - b4 13 pH WIEAMG FIARE 1 > AT ELUERE
RAEFDIRRLEFAZEpH ZHE - FATER LBEURFE pHE W TR EZNE G
mosseae 88 Gigaspora heterogama %38 pHIR K B 5526 © G. epigacus T F % H 5 pH B6F
8 © Acaulospora laevis 7045 + St S M 5 2 pHUE 4 555 (112.5 » 0.01M CaCl, ¥§) - BEEFRD .
WMERERBRT A EENE AR L% pH T 2HBEEES BT E % pHF
BREREBERERZAEFERZWE - BT HREET » £pH92R2.7TMHE FEEWEY
PR R RRAR - RRIR R B AR BN R L AP T ME F (R R T T B R s
AL pH BRI - FIAI=BEEY G fasciculatum B3 1 + 38 pH 53%F7.0 (0.01M CaCl,
W)EER - TEREEMIR A B (Leucaena leucocephala ) i G, aggregatum * 1£ T 3% pH
(1:2=%~7K)5.6E83HBRFEAET0EI0Y -

T pH R R45 218 BIEHGIKI19ESL - FF pHESS » 6.5K7.5 (£10) » BIHEHE
BEBRE  WABHETEASBARE L EpH FAF6.50 T8RS - Mm#EpH
45K TEPREERG T » SFLE + 38 Olsen BEEBE pH - FH T IIE 255 38 mg Pkg! * [A
R HAME A A K EE pHER - BEFTAE(EARR] » BB AT A 2 B SR AR -

#10. RYMEAAKAMRAE pH 2 L E P B ERERTH

3t B ' pH {8
4.5 5.5 6.5 7.5
7B kg!
Rothamsted 0 109+27(1) 707£92 62170
Woburn 0 93420 527+ 68 577+66

1. F39{H (n=6) £ SE |
2. F+HpHR45 - B 1962 F BMAHEA IKFEpH RS SETS - HHEE 198144 -
3.1 H Wang Z£(1993) -

SELE

THDES B RIFERRR BB > BEEKEEETEA LS - BRiAL SR ES
BrERZ L TRITHEBABEBRTERE - ER:HE 2R a8 R B Fr 2 2 b
B RAREHCEBEREREBER ISRt Hus TRMEMTI BES B2 5
Bk - BIANEATE pH 5.3LL TR - TR 1B AIpH » BREEER 1004 - 48 ~ B REIRE
BB -

FEATERE FERERERTRFR > HSELTHEESBIEERNTRE - LiE
NFERARESBZBERFTARRERS  pH E4BEEREENE -
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ERBREBEREDHEVRAPEERE  BEARNEAEESE  BRERETZH
FEEFSSZ R4 (K1) - RS - BEEESEKIUKERDRERET » HH AR
a1~ &gl o RE HDUEE -~ SRS 2 HIH ST o4 -

RWHE R KGR > B G mosseae  IIRIHAAREEECEESBANIRIR)  BrESE
BRESS  BREREFERCHAEFABRE  EESBREERRSEBAHBUKELES
FeESBEIR  TERYH E X G mosscae ZHEEREK -

X1l ESBHCERBERNDIIATETORBER KR ZIH1ER

e KEESE  #02) 5 E1 g £ Ea LSD 5%

EK 73.2 69.0 53.1 61.0 73.2 52.0 72.0 10.9
KB 93. 6 88.6 89.6 89.2 78.8 81.2 80.0 4.7

1VEYERE Glomus spp. £ R T HEBBRLERE » KEHR792% » TXE714% » BlEASE
B EMERK  HECERMEH -

2.ELBIEE 30 gCumL! »504gZomL »0.1ggCdmL ' » 1.0 gPbm L 20ug
NimL ' 5205 u gmL! §&

3BT - 1988 -

F12. FEIBEH - § MEY Glomus mosseae B FE R KR R ZE -

BESEEE BE(ug ol BRERR (%)
- ¥R 0.0 77.8
Cu 0.3 58.9
3.0 68.7
30.0 40. 6
300. 0 n. d(1)
Zn 0.5 55.4
5.0 61.8
50.0 58.1
500. 0 36. 2
el 0.01 61.3
0.10 54.2
1. 00 43.3
£ 10.00 30. 3
(Un.dfE#RIE T MR EH
QIEHEERREAEAE

B BE#EETE, 1990 -
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SHEAZBARAMEMBEETRCLE  MATAREESE  EXPHBAREAE
SEHEBREREBPATONE - HRREXEED)  ANNS - BEREESHE
BERmm T e it EER T HESSHEEMNE - REERITERTRABRREE &
THEAESBGIHERIYR  BERHESEIEY @R R e
RERREY Mt BT REERENESB IR NEERE T BB E N R R
RERT - HFHREEHA -

RE AR HARESBHYBRERERRATIRRZKE

BB NnE "y =3 RKEXR FHER
B #E mg kg-17% o 4 R+
1¢H N I N I N
%
B 0 90.3  45.1 77.3 34.1 83.5 61.3
a 5 46.9 18. 1 50.5 48. 1 52.5 17.0
25 40. 4 28.6 41. 4 47. 8 41.5 19. 1
125 40.0 13.4 31.6 31.5 32.2 N I12)
TR 10 25.7 19. 4 58.0 32. 4 60. 0 30. 8
50 48.8 18.7 31.6 22.4 45.7 44.9
250 19.5 9.8 29.6 6.3 29.3 ND
Zn 20 38.3 27.9 96. 6 40. 3 34.3 15.9
100 . 52.0 32.7 54,7 33. 1 24.2 0
500 28.2 9.0 63. 1 N D N D N D
LSD 5% 17.2 16.3 15.2

1.1.8%& Glomus mosseae. (OfE T Fg ' BERER X 20g) ; N.R$EHE

2.N.D RRAK/NEERETEH - '

3. ZARRIRE - BB RE AR L » pH 7.8 - BB 243 mgPke '+ - BB 17 4gke ! £
REREL: - HBWEEWEL > pH6.S » BRUH31.0mgPkg ! BB 130gkeg ! ; T
RMIR L pHA2 » ARER00mg Pkg' L+ BB 136gkeg ' £ -

4. E BB TE(1991) -

AERESBERARBEE T HETERERERTY  SREHVET  LTRTESHEERE
WIFREBEEREMTFRNESERT  EXELBELETREN TR > B
VIRARERRERT  RABRETIEFSEAERECERRESERS » REAYIR
REEAR > HEITRBREBEEMAELHDEE M HRPBERSS - AR Z AT BIRRE 3
(% > 1995) -

H RS ERREBBENERES ISR AERTFREFEIRERRETIREER
HRITE RENFEREHNESBEEEYS  EREH(TEUHSISEEELBIHY
T FEAWESEEG  MBLEESEEESFLLETEESHEYER -
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K4 ESBERIATHTEEREYRRRE

SEER TS Yyt $F - ST 4t 815 H 3t
- MR B BRE ~ E7r | AN BEm_{CRLR
R BRERER EANR

Hih Sic SiCL SiL
pH(H,0) 4.6-5.1 3.3-3.7 5.7-7.1
FHRER =] & (= i = 1®
EE&BE Cd 24 5 Pb 1562 354 Cu 158 56
BWERE  Zn 25 7 Zn 210 89
mg kg-1 »
HTFHEE 12648 52%18 4%2 7£2 23+11 39+ 14
Mg '+
RE 21E5 14%3 0.8£0.4 2.3%0.8 12+3 17+4
cwg !+

LI BET%E > 1995a

4. 13K

EEMREE L - BB ACER A 3 FR S E SR SR e 4 2 8
¥ EAREAARERE  ABKEREEEEN LSS B BEEE - A REETHE
MR > REARBEEEREZLE - HEQ92)REEESEERTRBABMASKET -
EEENERE > SRBER0FE  SOR R0 FEARRREE BRI EASBAME
KEZ40-60% » BB - BASBEREKTHAHEETE - BEBKEHT » EHRZ
50 REET0O KRR R A BWER - RRTEIE Kheya grandifoliola » KT RBAIRI6FTR » &
MBS ETRAAREPERRIRERNTZHE - EEYERBIFHASRAT » &R
AFEIIARS  KZ > fHTFEFRKERY - BEFEE S Glomus etunicatum » EHZ R W
BT E TR68% @ M THIRRA61% » IEASHEE Ry ERT RiTEERE -
BKSEE -

KI5 LK HBERERBLO-REZEZE

IHHEAKE ERERE(®)
% 30K 50K TOK
20 14. 3 27.8 25.6
40 22.0 37.9 26.3
60 18. 8 37.8 25.7
80 6.3 14. 5 21.3
=K 0 - 8.8 15.0

BEME > (1992)



®16. BN S B85 Endogone TF & Khaya grandifoliola ¥4 £

ARRER T HBRERP RS R

BT R B -

- Tk RIR HEWEE (g) BEARf T8 /25m] -
FHE—X 23 7
HHE_-X 31 16
F_RK—XK 62 27
BR—X 57 62
BRZX 45 17
LSD 5% - 33.3

1§ H Nelsen, 1987 -
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TS ER  ERPEIHTERBERESZEE - $RERERTFEANES - +
RRMERETEINEGRE  BEFRERERTZ— © Glomus mosseae T T 5 5 HARE# 5
MER  HARRNTHROAR - ERTEALEBERTRER > AEMZHETHE
O, IREETE3 % LA E - LEFFEIRIBK LI EIRRBRMB AV BR AR - FTRBHUT RS
BIHIIH] - KK > NaCl W BB BYR RAT B R EMER TR - BRE M Nacl »
REEBURRR TR - ATFBEEER0X K120 KB RE R NaCl THEEIK Y - WEH S
RAE - EREMEMTEFEWERT R -

$217. VRHINaC 1 3838 A AR B 3 1 P BRI 7 B ST

EEBEXH £ H WHEEA(%) 78/ 10gt
30 AM 330,88 1) 7E1.24
AM+NaC1 (1%) 27+1.28 11£1. 86
AM+Nacl (5%) .18%1.13 9+1.14
60 AM S e " 68%E1.23 11£0.57
AM+NaCl (1%) 56t1.71 8§+1.37
AM+Nacl (5%) 32%1.05 6t1.54
120 " AM - - 100%0. 00 39+ 1.62
AM+NaCl1 (1%) 90+1.33 27%1.74
AM+Nacl (5%) 35k 1. 66 15+1.29
1.E3gE £ SE
2HEEMLERR  NaCIBREERAA—X

3. % B Gupta #2 Krishnamurthy (1996)--

g~ HERF

’;uﬂﬁﬁ
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ERERETRRERCBTEER  WERFERTL— WERSSRNESLE
T RIB A BB RIBINAE R - WEEEAS - 8B SN R/ -

- RIS BEHAIAEEBRRICEZE

= # BE Glomus Glomus Glomus LSD
fasciculatum intraradices macrocarpum p<0.05
R0 7H 20 27.0 12.8 37.2 4.4
(%) 25 28.0 27.4 57.6 9.9
30 21.2 20. 4 64. 0 9.5
HIER 20 1160 330 2760 720
E(cm/ 25 1920 710 18950 3960
k) 30 890 490 21210 2850

1. #5E 4 > pH8.3 * Bray NO.1P3.65 ugg-11 » HEBE » ERMEPERBEHEK -
2.7 H Raju & » (1990)

AENEREREHEERRAZEEFASHERE  SHENZERE > Raju F(
1990) LA =i B2 %% Glomus fasciculatum, Glomus intraradices 5 Glomus macrocarpum = &
BEBAE20°C » 25 CK30CT » ZREERRAARERAEREZEE S REMNRIS - HRETR
Glomus fasciculatum * Glomus intraradices¥3LA25°C TREE BN 20 CE30°C TEE © M Glomus
macrocarpum | 2A30°C Bt o VB FE I B R A AR S R R R e SRR L
Glomus mosseae 1£15°C TRIG B (XRBLE » TJREREREMEB IR O HE TR -

®19. RAAEE TAERKEREYERCHBEATRNFERETFE

& 18°C 24°C 30°C 36C
Glomus claroideum 1032a 1057a 706a 320a
Gigaspora pellucida - 0c 358ab 159b 102a
Gl clarum 66bc 103ab 40b 48a
Gl. mosseae - 23¢ 107b 18ab
Gi. gregaria 33¢ 78bc 48b 5ab
Acaulospora laevis Oc 13d 75¢ 3b
1. FfT A I SES F BAER » RRERTEE (Duncan’s B3 » p=0.05)

2. 18 B Schenck 2 Smith (1982)

Glomus claroideum * Gigaspora pellucida * Glomus clarum * Glomus mosseae * Giga-

spora gregaria }. Acaulospora laevis F/NEEMERE » ELATREERE - 1£18°C » 24°C »
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30C K36 CTHRTERMFEM  BMEEREY  SRCHEMNRAFREROBRTE -
Glomus claroideum * Glomus clarum Gigaspora pellucida )X Gigaspora gregaria < U4 %E & -
24CHy » FAEREREMBE RS - M Glomus mosseae ¥ Acanlospora laevis H.1£30°C
ERmE - BRERERAFEREHZE Schenck £ Smith » 1982) -

ENEREAFFENREFGEECAR > HECEEERE - BERBEHFSEBS
Glomus 7 EEMRIIF » BERFEE R34°C > ML FEREINFSE R — B BN Sk
R F R EFFIRE F20°C (Bagyaraj B Varma @ 1995) « 4

M BRI RS EEAR R I R %ﬁﬂ:: HiRE > MIbBRETRRBEEREER
HRETRAR - RMBETRRAGECEREE  ESESARREES B - EEES -
2. ¢8R

i*ﬁ%ﬁﬁbi%ﬁ% AEEBKEREMFRERFIIEEEIEY - RAmETIEY
RERERIELT  BREFMESEIHEREREYD - MY 0N X YRR
AR ERS  BRABEMZEERE T BRI E NS 8% - Daft B E1-G iahmi (
1978) BB FOLIRF R R SR BE B Glomus mosseae RO HE F ok & M FE » S5RER(E20) » #EH
AT AR IROC TR R R T » 3880 TR AR 1 R0 e R I8 YR 06 W P B B FEE M ] b=+ » Fergusson B
Menge (1982) DARD B 1= 3R ¥ 48 8% 1 B2 (sudan grass) @ W88 Glomus fasciculatus » SESE B B0
F90% - MREA(ER2) - BREBRREE T4 RESEE LR MM EZRY - E5F
MR Z8E » WEH#EE Gigaspora calosporath » HR Z EEFH R RERREXRE
(Miller & > 1986) °

2220, BOLRFREESAEE Y Glomus mosseae TRWDHE E K & L E

S HRRE e SRR E BR R R

hr Wi 2 %

18 26. 1 81

12 26. 1 65

6 26. 1 27

12 26. 1 62

12 19. 7 40

12 6.7 21

% & Daft ¥ E1-Giahmi (1978)
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#21. B FI ¥ (sudan grass)# Glomus fasciculatus RN FBEYEE T
HRABRRERARRTERCEE

W E RRgLzR MTFEKE
% % gt
B 85v 45w
30 Tdvw 26x
55 59wx 8y
73 50xy 0z
90( D) 0 0

1 EERERAGSE - FIiEEBRERER 1%
2. P EBATESCFEAER » RRZEREAFREE (Duncan’s #I%E * p<0.05)
3. {§ H Ferguson ¥ Menge (1982)

BfE SR K HR SR BE (intensity) M MMM S IR TE (E R LR - BRATEIRIRF R AR A s sEEA -
BEEDIREECRENRAMEFRACEABRLRBEELEER - (HE @ WREELRE
RIREESR » N RSB R TR IR B SRR A - SRR E &R A IRR £
HIFRETER - ERRTFARERZER/) - BRIWMRS RAENRE - HRBRAOAHE
BrZe » ELAROE IR BRI 7E R L IS 3 5% B (photosensitivity) 4B « SR B EW 5
BEHEERTAR MRS ERERMBROERZIGEER - MR -

3. FH

ZEIHENE  BERAR  9hBPEBEVAERCEIRT  MEAEREREYNER
B ERBERAGCNE  AEREANERIENESCRE - AREXERERR
A BREREVEEBR B CREMM  SEZERRPEMEE  REAXERATE -
FRFADRPBEREROATRER)EEKBRLESE  REF199HBRILERRATEE
BAREYRRHFRGBED MEEATE  HEMEEFHWNEA  EE2FI742-53% -
TR HFBERER - MAFERTER TR - ECEB-ERARESERERL
o BAERERTRIBE(FR23)  ERATRCEHZEEZHESNREH 2
ARZLUEFRS @ LZRE - KFHHTEPATEEETHBE(ESF © 1995b) - KB HAT
IS E RS - DIRPRTFEEREERY - RLFFHTEY > TEBEIEYERBERR
B ARTRBEERESRRETCZE -



RO R T BB YRR 2 R R BT

22 B EAT MAEALR TR 25

FIAZAZ & & = Fx X-&
91, 12 92.4 92.7 92. 10 93.2
HFH 100 g+
% = 40 80 195 200 42
Pk Hh .25 65 170 210 32

WMERSF, 1994 - (FREME - IMAERITE)

#F23. GEME IRPERERERT B SR

HhEL 4 e = Fx ZS
HTe o l+

24k, BBy 4.1£2, 7(1 7.0%4.0 4.1%+2.3 2.6x1.6

=47} FE 5617 72%15 79% 15 4310

PR FE 3018 61142 91+79 309+ 206

1P {E i HE 2
2. E T, 19950

K24 RERH/NECHREREREEEA S E

ARER HR B o X %

' G. geosporum G. monosporum G. mosseae
Kl Fd 0 31 , 10 36
Ceridor 0 23 8 36
Dicurane 0 37 9 35
Harrier 0 46 14 32
Avenge 0 26 12 33

1. G. ¥9%% Glomus spp.

2. G. geosporum & R R M Z REE (p=0.05 > 580)  HEp _HEEEEMER .

3. RERINERI07K - REMHEREERA - R 146 RIGEETUEEIE » BRER durite G+ -
R -

4. 1§ HDodd H Jeffries (1989)

4. REE
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EREESREREZHALERFYZER  LEEMRERFEAFTREEZHEN
B RERBHEET BELREEETTRICME  EERRFEERIERE - BE
FHEEFASARENRYE  EERSLCERANESE - REERES - UELHERRE
- AREE REE - REB > MERENFES  HhRERHZEEIEYNEE - BERTE

FTHEYRIEGE  TEEREREREZIFNNEZE - '

25 MEEIE M P B R B AR/ N BETH 14-2 1 RIRIEELR

pitd jiil RgeR o' il RRGeR
Non 50 Fenpropimorph 54
Diclobutrazol . 46 _ Triforine 62
Propiconazol 10* Pyrazophos 70%*
Triadimefon 64* A Carbendazim 42
Prochloraz 17* Efhirimol ' 62
L*P=0.05 2. §#E Von Alten ¥ (1993)

F26. RENBERERMNTERIERNZE

B E i A & (E F HFRRCUE
i dzshil

Benomyl 0.12-44.8 kg/ha RS ~ VR ~ B2k 0, +, —
Captan 0.6-9 kg/ha S ~ B ~ /NS 0
Maneb 0.8-31.4 kg/ha F#E ~ /N 0, —
Thiabendazde 2.2-22 kg/ha S ~ = ~ /NEE 0, —
iR

Diuron 2.1-67.2 kg/ha A ~ N

Paraguat 0.28-2.2 kg/ha FE#E ~ A8k 0, —
Trifluralin 1.1-9 kg/ha A ~ K& 0, —
eyl

Aldicarb 4.5-6 kg/ha B S 0, +
Carbofuran 3.4-22 kg/ha s 0, —
Heptachlor 4 kg/ha EK 0, +
Phorate 1.65 kg/ha EXK +

8 HE Trappe %, 1984
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(DAREA

REME » RERZRHARNEEYEREMIEES - Kt REREEAAERHE
R EAR R TR ZRHE » 2N3R24F77R * HEFH cerdor, dicurane, harrier & avenge ZFVUTEFLER -
¥t Glomus monosporum 88 Glomus mosseae fE/NE FE BN EIRNIGEEFREEZE - H
¥ Glomus geosporum dicurane 82 harrier EL 5 ¥HEIRETERIIE ST > Mcerdor B2 avenge BH
ﬂl]ﬁ?']jj(DoddEﬁi Jeffries,1989) * Diuron, paraquat J trifluralin WENEREBERFCERE
s F7 R A TREY T B (3826 5 Trappe %,1984) « HRMEHEZ AR » HEFRE .
B o BIANZE{EGE PRI B IETFIEREE T » 4 chlorprophan, sulfallafe 52 phenmedipham A &K
T8 (Medicago sativa L)BU/INEW Glomus mosseae ZIEH REFEENHEERER gk
& G. mosseae Z &M - BEBEZRABEERAETEAMARERBE - M paraquat HP) -
FHEEREREERZ 15 LREEINESEREEIETNETFE - BEWY - EEA
FELEMAEE TG paraquat 22 simazine B ERE AR EZE - HEBEANMA paraquat
B2 simazine BNBASEREME G etunicarum B RIEIER -

(2)FR BB ’

BEES  BEREREZERER (modes) BHER R - ¥ RERHERAVERE - HI20 -
dicarboximides & %!FHH Captan B2 captafol ] HREHE BN EHEE FEA LR - HRED
EIRYERFE R » dicarboximides ¥f AM EEIRIERGE - SIELE - FITHEE - Von Alten
2(1993) O BB B N TR AM BY/NREEE b 14-21 K% » B8 BRBRIIR 25 FT7R -
RSB SRR WEHE > - AREZESFERIE - Trappe F( 1984) iR =K
BB 2 3% B 0" B " — "($26) © Manjunath B2 Bagyaraj(1984) I &\ AL #E 3¢ B B ¥ Glomus
fasciculatum TRHEPERZ SEIRAN Lt - BARE B A FE RS BER < BUREE R - 8120
captafol §{K G. etunicatum > G. monosporum 5%, A. laevis HERIERZI0HE » BHAFCE
B 22 22 (Johnson E2 Pfleger, 1992) °

PUREEH155 B IRAIFSE B » bortan, chlorothalonil, lanstan 5 quintozene 35 B HIHI BRI H
ZEBEJT o SEEFR BB {R B LAHES] Alternaria spp, Botrytis spp. Rhizoctonia spp. Pythium spp.
¥ Sclerotium spp., A #EF B B AR A BRE < HEIEA - 55 —% Benzimidazole ;R E
# » 40 benomyl, carbendazim, thiabendazole, thiophanate 2 thiophanate-methyl 7RE #IH #HL
BIRRE - EERBTERZET  ERSEERER  SRETFIREZANRLTE -3
HEEEREREE - AT metalaxyl HEREFTERNEESE - REHHBAERERLZ
JR KI5 R #% % (mechanisms) - 55— @ BEMEFEIRSWYNE - £ BEREHER
HERFEERETIELE -

(3)75% 5%

A5 ¥E B4 3% 82 B 40 chlorfenvinphos, carbary, diazinon, malathion 52 parathion, B # & B iR
HE ST BB ST - Carbamate R5FR &40 aldicarb, carbofuran ¥ E R B4 FIIZUHE » B
MRS WIEHEIEIL0(F26) ° B0 carbofuran ¥ # K H R H £ HH R B ETL A RRAIIAE
e RG] - BERHEFER KK > B G fasciculatum FERFZE TR FEKLIIFE
B ThRE - ARFREH DBCP RENIPAERBEREFR > EBRABREFE K -
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WBREEEERE
HEREENNNENEESEN  EMERERERBESBRTGE » R
oxadiazon #IH] Glomus spp, T4/ Gigaspora B2 Sclerocystis spp  IMFEEESE oh K] F B 25T 3%

- R B - MRS W% -

(RXfEE - HEEHR  AHRBEIIFEAZ T HBEREX)
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EEHRNABRER T okd

EERERERTF OB ARERENEAREM (B 40) - BT B -F {8 e 5
BHD B EFEHMAERARKEEMRCH -

Bt - TENREEDERRE LB RE - AR EERREREREE  WEER L
NTEEFRSOEE » ToMIERENHET - EESMBEERENST o TR S FRINEL
DFZ+Dait8 - RE|EERERLAS 55— ERE G (0-5,5-10, 10-15, 15-20 cm)
B—HKEFTREHNRERTEFLLES -

BFIEE  FESEL T, FE10057 1 # » DURERE 8075 (Gerdeman and Trappe, 1974)
FIBE VR B (7 (Daniels and Skipper, 1982)5> BT %, TE ARSI TR B FEEL PRI
F » LAPolyvinyl alcohol lactophenol glycerol (PVLG) (Koske and Tessier, 1983) B Hoyer’s &
BB AR DFIR TS EHER R - FREINNTT USSR
EENEY  ERER RS S e 4 B -

REHEEERE  BELERENHTFEESEHE > UL ER T EFOBRI R/ -
Kt - & RS AETRSIK AL T » F A ERIZIR B KR PR A BIRER © RO
RIR R FE B B A T i st T RE B BRAR R 2R - AR A AR FE Rk LR > B L8
BEEAAEGEES T - HEESERHEENEEAANISEER - Ko UEREA
/NEY R F B T SR ER AN Y 2R (Bl 41-46) - ARREEAR T LU FERSEH 2R, ER R L Eh R E
RZEHMAERY - EEEERFED > HEAEESWELEYEAEAZERENAT -
BETZEEWRIIN - PUNRENINE » FREE—FS8Mt -

YVEHRBE /DR ¢ LAREREFTERECH940~50% 888 - HRNE L EBHMTFHE - RILv g~
R TFRFERERT > MELCHEYSE - [ETHREELRT - — BB ABL—X - H
HEFE R G — e b B KR 56k - ELHEVASSWENEOER L - L%
PAKim wipe B TETAK #EER -

EARR R
EffB4E © BRI (250 4 m; 60 mesh)
ERMEIT (125 ¢ m; 120 mesh)
ERMEIIT (60 £ m; 230 mesh)
EF#EIV (37 1 m; 400 mesh)
2AFHEN—E
40~50% FEFETR
FEIEMEES (53R 7.5X ~ 70X)
BEL '
M EWEE (micropipette) Bk B3 B E
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- 1 100 SR IR 2 AT B -
AR KRR, KRR, BE 10-

15 7 o

; 60 um-37 pm)H1 »
¢ BEESRISB—ECXK-

b e A BRHBAE (R LAV 250 pm-125 pm-

250

BRI YESELIEKIERR, EERE
PBEm -

B ERRS SRS T BB R A R T
TR -

125

B EERHHYE LB KB R, BEEBE
BEm - (

B RSB T E R A T
ATRER -

LGS

05 G o
T SR E T g EeE -

B OE K, 2L 2000rpm BRELEE

e

~ SIS A T RIER YR

LE®

TR ERT RHE

1 T BRI 40% BERE/KIHFYE,
AGLEA 2000 rpm ELRE L —08E -
¥ _E B A SE T E TP (REFL
37 um) o
T R L E R R AR e
%, BAREELS -

B 40. 7B KA CBIEERERFRE

HEH)

FERERT R
RS (40%EERE/K)

Figure 40. Protocol for spore isolation and purification of VA mycorrhizal fungi.
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RFETFHRD S RERIERVE
AT ¥R

AR B T T B ENRE
gsgdm o

- KR

- BiaisE

&40, 7B ML BEERERERE &)

Figure 40. Protocol for spore isolation and purification of VA mycorrhizal fungi. (cont’d)
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FRANAEERAER A ZE

BERX 2R REEE SRR

HERNHARE - REER AN T FUBEG0-90C)HE% - HERERTFERE I
VRSEERZT - MENREEHEWEN - ZEAREEERE  FIERE®RE > 5
IS BRMERFEESINRERIE - B AL REENE > HL8EAFEANKRS
ARG LECABEENRERA - EREENEUEEERNEALSWEHE - BA -
ERA -~ RKBHE(EASTA- WET » POLYSORBA B & HE/NER » A0y 5 M 8 E
HREAKREA - HARFEWBE R B EMADr. Kinkon » BEELUEBHABNEEAEEBRSFR4
EEHY AP 1 AR -
FEERIEN

J|HRA AL FEIRER BB ISR ¥ (hypha) ~ BARAIIRE (mycorrhizal section) ~ T4 5
(auxilliary cell) » LUK F(spore) - F—EE R EE B REENRRTEFRAR -
BIAORAER B ( Glomus )W R IR AT - MifE i —BRIRSNE MR o B B i By -
BLAKIET JB(Gigaspora ) BB H 1T 1B (Scutellospora) i S » MIFBAMFREBFAT -
EEIE’Q\Z-EEﬁﬁ?k%ﬂﬂ’ﬂﬁ%ﬂ’ﬂ*E%Bﬁﬁﬁﬁﬂ—l‘ﬂ@uj:ﬂ’ﬂ%ﬁ*E%Ti%\ﬁﬂﬂpﬂf HE
FHE B REME SR - BB RN - Fremny o5 0 BTl R 10 = A MR 1 AR 20 S8 ]
ERIRE L BEFSMRERRE - IR TRE - MAEEE - B RmE NS
BAYREECRZENNE » UEEHAESS2%  BERERT > UHUETEET - &
BB =A% > TLURETDIRE LSRR T EEBE - B2 MKER - BT LISt
- _EERBORRS - EFRLETEREHLERSEN GEEETEERARNWHMELERER >
FEEEEM FAEMEENEE - KREREAEE  ERE—TNML(nEmEERSH
BHEE)  AREERE—WEE -
ERSIER: '

Fﬁ%%ﬂ’ﬂﬁ?@%?ﬁ%‘ﬂﬂyEﬂﬁ—}'@?1’5%%3’3%%%93EE"J&W@ o MR R ERTIE
PRAE B TR IR - HRBEARE N TE/NEIFE100 £ m (0. Imm) /A BHF % + B iy
S IVELL - BT ARWEMA S - BEREEEMSE TEHCESBEK - FiskIBER
B B — 0 W] DUBCFE LUR AR B B B — i 2 oh (B 41) R L ME B E BB & N8 (i
D -BY%A B RKBES)Y TRBLINER  BRESERHLECEAEWET
(& 42) - BE4h > TR LUK B — 71 F FA 8 B (Millipore membrane) 3% 7K B (Water agar) DERE R
FRARFATERNRTER - EREIEYIR L LRSS 2B IhE -

Z HSETE R ¢
TERRTEE T SR B 7 A/ R ER B AH U T T 49 100~50018 - DAR BRI - HIEREE
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B BREERNRDE - RBEEABHERERT(E 43) - fEREREEREHEN (FY e
SERMEY » FE TR SRS R SUR - 5B E %A &SR IR& R ENEE -
REXAENALERRERE BRI

KREAFEEHEE  REKBREEN - HEBRITRERE - KREBNHERBZRAE
M TEEERRZERT - REARSEEENET  AERLHNBERN T AREEERER
BEZRFKE  FIREEER %&Eﬂﬁié%ﬁ&ﬁx*qﬂﬁ?ﬂ’aiéﬁ - REXREE L
FreENERKRKAGYE  BEEETDERHTRESEENE EEELEL - HRR
ZREBEMEENEBERDHHEREGLFRAOFEE KL AREBRENEEEBIRE
FAHEREREEL N EEERMAMAS > EEERERSEEREEATHEESE -
R

BRGEENEE, IZE S (Ipomoea reptans (L.) Poir, H 2 (Ipomoea batatas (L.) Lam. var.
Edulis Mak.), B B3 (Paspalum notatum Flugge) EHE Y BB EINBEAMEEGNE (B 44-
45) - FABKHLRE  HEARRERLEE  BREREXNERE(E 4647 BEHER
B - WEsRENEIREL R ERRWKERBGEN S - BRREZBEFHR X - K
FR{EBRSNEGENEZ - BREZWEA SRR > 5FEEMRBE (B 48) - HERRIE
Whedzth - WENBIR4CZIBER -

® LRBHAEBRBEES

Table 1. Nutrient stock solutions for aeroponic culture of VAM fungi

Stock solution Pure chemical compound (g L")
0.01M KH,PO, 1.36
1 MKNO, 101.11
1 M Ca(NO,), « 4H,0 236.15
0.1 M NaFeEDTA ' 36.70
0.1 M Na(Cl 5.84
1 M MgSO0, » 7TH,0 246.48
Micronutrients (combined in one solution)
H,BO, : 2.86
MnCl,.4H,0 1.81
ZnS0,.5H,0 0.22
CuS0,.5H,0 0.80
Na,Mo0,.2H,0 0.016

RLEBE—AFEEE - SERRIHEE

Table 2. Preparation for 1 liter of nutrient solution

Stock solution mL.L"
0.0lM KH,PO, 03
1 M KNO, 15
1 M Ca(NO,), 15
0.1 M NaFeEDTA ’ 03
0.1 M Na(Cl _ 0.45
1 M MgSO, | | 0.6

Micronutrients 03
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Table 3. Final concentration of elements in aeroponic culture solution

Element .___Concentration (ppm)
Nitrogen 62.8
Phosphorus 0.0927
Potassium 58.7
Calcium 60.1
Magnesium 14.5
Surfur 19.2
Chorine 1.79
Sodium 1.72
Iron 1.6
Boron 0.15
Manganese 0.15
Zine 0.015
Copper , 0.006
Molybdenum 0.0018

RENEBMAE

ARMEBYBERABINERQEEERMBRBREL (H49) S F5 ELFREHE
iy, R BRI INREE Glomus aggregatum Schenck & Smith, G. mosseae, G. geosporum (Nicol.
& Gerd.) Walker, G. intraradices, G. manihotis Schenck et al., G. microaggregatum Koske er al.,
G. pansihalos Berch & Koske, Acaulospora morrowiae Spain & Schenck, Entrophospora
kentinensis Wu & Liu F N E M (B 50-5]) - EEFEASRTORABEHEEBRINE4HRY] -
LERBAMEETZ TUXRERNEREERROEKS - LEMEMSF A S EEREHEN
Glomus microaggregatum/G. intraradices ix % T 3E R M R EE 71,283 @M F - HRSHFRA
HEEWEMENBRECEINERRTERME - £FRBRAZOHR S BEBEUES
o DEENEMEENEMREXR - MERBEENG mosseacT s * LEEEMEEN
IR TR ERTEERN0.7~4.3 £5 - Bk Entrophospora kentinensis/G. intraradices B8 & B
EME BEERMEENEMBEERNLIE - MEEEELG mosseae s ' BEESE
—RNEREEREAERFEMEENEEEHERDINE 1700 M N BBREEELER
FKaREKS) °

AW FRELE R CEELEE L Acavlospora (18 50) Fl Entrophospora (B 51) BRI ETE -
R HAT R LURBREREFEENEE, RIRR Glomus B - Bt » ARFTFT S &M
ERBHRT, Z2EBIHER L ERKIIE - HhERM E. kentinensis FIE AT FRER 19955
BRIV EBMycologiafiT -

FRRBHECEBRRER FURRERBREBLERNOEOR K - BBRWERHME
RAEBEINAEARRERR LANESR - FHERHERNERRWEE  #XFTHE12-30C
M EEZFRIRTRE26~35C Z M - 558 FEPIYIRE BITE K % B IS PO e 75 100% -
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Table 4. Maximal spore production of VA mycerrhizal fungi in pot cultures

Species Maximal spore number in 50 ml
medium* (=28 gm)

Entrophospora kentinensis 905 (252X£195) **
G. mosseae 1100 (514£480)
G. intraradices » 271 (132£106)
G. aggregatum 1933 (1004 =% 1020)
G. geosporum 1243 (3497%386)
G. pansihalos 637 (299%£242)
G. mosseae/Acaulospora morrowiae 4530 (1020 1730)
Acaulospora morrowiae 4650 (13741 1355)

*Medium: Vermicultie, Pearlite, and Peat moss. Host plant: Bahia grass.
** The number in parenthesis is the average of spore production per 50 ml medium in 6

duplicates.

RS, HEBANEEREHAAE P ERENEEENC ERER
Table 5. Spore production of VA mycorrhizal fungi with different host plants.

Sample no/ Host Growth  Harvest Total ~ Sporeno./  Spore no./

Species plant period (mo.) date weight(g) sec. cm gm dry root
1. LMOS* I R »* 3 10/22/93  22.57 18.74%9.1 156166589
2. EKTN/LITR PN 3 10/22/93 132 63.04%30.2 52533119801
3. LGSP LR 3 10/22/93 10.39 3.56X1.5 2967%1356
4. LMAG/LITR P.N. 3 10/22/93 3.96 854871412 71283141204
5. LITR P. N. 3 02/16/94 1.82  38.64%14.2 3220017803
6. LMOS I R. 3.5 02/21/94 9.3 6.54%X3.2 545013505
7. EKTN/LITR LR 3.5 02/23/94  24.04 36.34+15.9 30283+17801
8. AMRW/LMOS 1 B. 3 05/23/94 12.18 7.7%3 641612891
9. LMOS P.N. 4 07/07/94  36.94 27.94%11.3 23283110521
10. LITR/LMNH P. N. 3 09/02/94  38.18 7644  54542+31764
11. LAGG P. N. 3 11/04/94  48.14 6.15%3 2795+1295
12. LPSH P. N. 3 06/26/95  31.47 1.99*+13 14321815
13. LMAG/LITR P. N. 2 09/25/95 8.44 7.52%t4.6 7520+4639
14. AMRW P.N. 3 12/23/95 8.17 24.05%11.2 17260£13110

* AMRW: Acaulospora morrowiae, LMOS: Glonus mosseae, LITR: Glomus
intraradices, EKTN: Entrophospora kentinensis, LGSP: Glomus geosporum, LAGG:
Glomus aggregatum, LMNH: Glomus manihotis, LPSH: Glonius pansihalos,
LMAG: Glomus microaggregatum

** 1. R.: Ipomoea reptans, 1. B. : Ipomoea batatas, P. N.: Paspalum notatum
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Table 6. Changing of pH and temperature in nutrient solution

ERRANEEREBREESN

Treatments*

Day Temperature change

pH change

Test 1: 93.7.22 N.S.C. # 0 Day 14 Day 0 Day 14 Day
Host plant: L. R | 6.53 7.18 27 29.4
Species: LMOS 2 6.53 6.55 26.5 215

3 6.52 6.53 28.5 21.7

4 6.45 6.68 213 269

5 6.49 6.83 26 25.2
Average 6.50£0.03 6.75+£0.27  27.06+094 27.34%1.51
Test 2: 93.7.22 1 6.49 7.12 28 29.9
Host plant: [. R. 2 6.47 7.02 26.2 28.2
Species: LGSP 3 6.54 6.89 21.3 28.3

4 6.5 695 - 261 21.5

5 6.5 6.99 26 26

~ Average 6.50£0.03 6.99+£0.09  2672+0.89 27.98%1.40

Test 3: 93.11.9 1 6.51 6.834 28.5 19.6
Host plant: L. R. 2 6.56 6.46 21 21.6
Species: 3 6.48 5.65 23.1 16.3
LMOS/EKTN 4 6.52 7.41 21.7 20

5 6.43 6.51 21.9 17.5

6 6.58 6.46 19.6 19.6

6.51%+0.05 6.56%0.57 22.61+3.1 20.1£39

Test 4: 93.11.9 1 6.55 6.54 259 19.6
Host Plant: P. N. 2 6.47 7.72 22.7 27
Species: LITR 3 6.51 747 23 14.8

4 6.56 6.96 20.2 20.5

5 6.59 6.03 22.5 21.5
Average 6.54%£0.05 6.9420.69 229%20 20.71+4.4
Test 5: 94.2.16 | 6.51 6.8 20.6 16.6
Host plant: I. B. 2 6.46 6.77 19.8 18.1
Species: LMOS/A.sp. 3 6.56 6.64 19.7 20

4 6.49 6.99 22 28.1

5 6.52 6.77 25.5 25.3

6 6.5 6.47 27 28.8
Average ' 6.51£0.03 6.74%0.17 224+3.1 22.8+53
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% 6. REXFREEREE BRI RRRES R (8

Table 6. Dynamics of pH and temperature in nutrient solution (cont’d)

Treatments* pH change Day Temperature change
Test 6: 94.3.2 N.S.C. # 0 Day 14 Day 0 Day 14 Day
Host plant: P. N. 1 6.57 6.69 20.5 139
Species: LMOS 2 6.51 6.76 20.9 22
3 6.52 7.39 22.5 30.1
4 6.5 6.85 26 29.2
5 6.54 6.34 27 28.1
6 6.49 6.79 - 258 32
7 6.51 6.82 21.6 34.2.
Average 6.52£0.03 6.80+0.30  23.5%27  27.8%55
Test 7: 94.6.3 1 6.53 7.32 26.1 32.8
Host plant: P. N. 2 6.45 6.91 26.4 339
Species:LITR/LMNH 3 6.47 6.76 283 35
‘ ‘ 4 6.51 " 6.59 27 212
5 6.56 6.24 264 29.3
Average 6.50+0.04 6.76040 26.8+09  31.6%33
Test 8: 94.7.21 1 6.52 6.79 21.1 299
Host plant: P. N. 2 6.52 6.8 26.2 21.5
Species: LAGG 3 6.46 6.72 21.8 21.2
4 6.57 6.63 26.4 24.7
5 6.54 6.66 26.1 24.5
Average 6.5240.04 6724008 267£0.7 268122
Test 9: 94.9.2 1 6.57 7.31 26.6 26.7
Host plant: I. B. - 2 6.62 6.94 257 24
Species: ASCB 3 6.47 6.66 26.5 25
Average 6.60£0.10 6971033 263%05 252*14
Test 10: 95.3.24 1 6.55 6.58 29.7 223
Host plant: P. N. 2 6.5 6.63 25.3 26
Species: LPSH 3 6.62 6.54 244 24.3
4 6.51 6.7 26.1 25.6
5 6.51 6.98 24 29.3
Average 6.54+0.05 6.69%+0.17 259+£23  25.5%26
Test 11: 95.4.8 1 6.6 6.67 29.9 27
Host plant: P. N. 2 " 6.52 6.61 25 259
Species:LMOS/LGSP 3 6.49 7.21 25.2 26
_ -4 6.52 7.34 25 30.8
Average 6.531+0.05 6.96%+037 263+24 274%23

N.S.C.#: Change no. of nutrient solution
* same as in Table 5.
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PR E 8T BB (Entrophospora) (I E T 7 (8 50)

Entrophospora kentinensis Wu et Liu @ H X EHEEZEEE T REFLAEANAEYHEE
(Setaria viridis (L.) Beauv.)FJIRIE T T BENWBER NS FHRE - E*ﬁﬁmﬁﬁ*%fﬁzﬁ
RERY MRS EIRE W] B ERIMEES B T PR (B 7ES.71 £7.94 28 © Entrophospora kentinensis
HL B AR 5 S 233ppm 9 LB BB - Entrophospora kentinensis 7] A B E B HEE L
REAREEERYBRANNESZRAEEE AT UEE I HYBERREREEEA
SERFEREN - ERERTERNEMSIRAER - PN RERENERE > B0
FEHRAAT KRR - & BWANHERER TBEEARRN - WRECE/IIETR
AT - ERBERMEEREATRARGERRE - .Etf?@.jryﬁﬁ_t@%?@ﬂﬁ] - K
—/NOERIRER (B 12) -

BARTAF B (Acaulospora \FIE M ZE (B 51)

Acaulospora B BB N A ERE - EMITE Enrophospora 8 - FiAFEMER
TEENREMBERMRI - RPZELURB T BT (Acaulospora morrowiae )IREENH
EERERVRE  BERKBENEEANRN - BREARIRBEEERENT0~80 ¢ mHy
B E R (KINER)FRIAE - ERRTER R EHBE L (vesicle) » TREANE BT (sporifer-
ous saccule) ° BLIFF » H—FRRIZ R BN T - [EE T EBEAHRESE TRENEBE -
HREMRBEARERIOEY - BFEMEREQEENEEREMEAERET - EHRFR
% ERAEEZENRELEATIIE LE T -EEPHNEE ER) -  SE—WEREEE
¥d Entrophospora & Rl EEKE -

mEXEIRBEREERR

KRBAEBREMEENEBYR —AMWERER » BER4ACHLREES » THEUE
HWEERE  BEANEEENRRE)] BEEETREER  REEFRRFEL - I
01RKIEZIRBEARE R IR » IMERERGEN T » BT R - R E RN R
F RTEEDEEEN -

L LA 18 & B % Entrophospora kentinensis/Glomus intraradices B » B AT g2
ERERTEENER  BREZ®  RA4CEHMERL  HENTSHE - EHEEHR
REGAERBREETT - EEHBEEEAZMMNIRBRETRN4CEETE2MEA -

REBEEEEE

RESE B2 BEH (Agrobacterium rhizogenes) 5 B ME R L CHEY » ok
SEAR (B 52)  EALERE L HEHSHREFNERERT  BEEGEHIRKNE
B EREE > MEIEMRGEN - BRRAETDAEERE S MERE > E285RE
=3 VU %& & fR B ( Glomus intraradices Schenck & Smith, G. mosseae (Nicol. & Gerd.) Gerd. &
Trappe, Gigaspora margarita Becker & Hall, G. gigantea (Nicol. & Gerd.) Gerd. & Trappe) k%%

B TIARZE AR - AEREFHERNRAEEEEN RS ERREZSNRT -
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DEEREHENZES HEAAELERFENIRET  BREEREEREMNEEES
BB TAZEAYER » B REMUUAERNNEHAGERNMRE RS ETEAEENERE
E > BRAERABNNDHRKEHEEENEZERAT - MEASHE LU EWREE
G. intraradices * Fs— B4 P ITE "Mycorise” » AEMREBRE - EHRAKREREEST
B o EEBE0ATI6~18TTINE - FREBFEER2100/F/ATF - BRTEEERZHAEMN
T #)3 F Scutellospora nigra RITR S B SR it L B18 2ent, W EREAE A TERIE T 2 ;A IRAY

& (B 53-56) -

FE R P A B AR R R B

1. EEEWESHEITEE, MAREBENREH -

FEAERT, FESCLAMLE(A acid fuchsin, trypan blue ZF)HETT
EiRYE, DIREEERAEIL -
RABISHEIY REARAYTE E I R FET -

| Minimal inoculation density 2100 spores/plant

B. /' 1.8 BJ1 EiE
ANE | N
- . |
'\\ S 25cm B g%
(e _
"g 10 cm b -
.
\\\ \
AN i - \ 60 cm
N N
70 AF BEE AN l

51 RENEBEENAEERERE
fEl51. Propagation of VA mycorrhizal fungi by aeroponic system
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C. DERBRBESIAINRBLRE \ 7

O— 25cm BER ‘ w%
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AT IEELE o e : fﬂﬁ T g/‘ fuﬁ o I
.v . S— \\ .
— BB N

[B51. RBASRERALEBEREREGE

5. Propagétion of VA mycorrhizal fungi by aeroponic system (cont’d)
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Fig. 60. Humidity change in the aeroponic chamber
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BEBERBETHEERNLEREAR TEF
MEGERIBE

b

BY

ol

BENBERAESREYERNBRAETRRERERTHERYD » HI1 : 2% A (1995)
BB AR — ) 1/4 B B # Johnson solution (15ppm-P) » HEIMAYERBGER E734% - 58
i F— R 1/2 5% E#Tohnson solution (31 ppm-P) > BIAYBRRELE T B K 55.5% - &8
— R ZBEE Y Johnson solution (62ppm-P) * B A9 B L R R F K5 55 24.2% © Menge Z A (
1977) R 0N 1+ B B AG& BB B AR A9 M T 8RR B © Kucey and Paul (1983)7R$%3% - ££
ANHEREAE R £ h > Faba bean BARBRGLE 5 47% T e F45kg-P/ha?%  Faba bean Ay B 1R &
RETER15%  FEREELEP - HRENEFBEO3018/100g soil » FERMEEE L Hh
BHAR B R F Bk 658/100g soil -

ERERERERTREAERENTHERY  TELSE LSRR Y08 s
REZEE?FEWRERMBERAZERE - MirandaZ A (1989)IF % » + B EHESS
BARENIRE - 1T 452 P SR Y I A 72 B 38 4 0 AE B AR B R HAAUAR S B %36 B % © Miranda and
Harris (1994) # & %3 » BIR B F ¥ soil-agar plate LB F I » TR N EBEIRE Glomus
etunicatum E2 Scute[[ospora heterogama fl TR EF REE M E R TR R R L HEBRINER
BE > BEMEMEROE » Glomus etunicatum 52 Scutellospora heterogama T 5% 35 SR 43 7
R53% > 57% > BIFKRIREES F1%0.93 mm/spore * 1.55 mm/spore » EBEFRIIE 250 1 /g soil
Ff » Glomus etumcatumE@Scute[lospora heterogama T T HIB 5 §1531% » 33% - i‘f%ﬂ’]
R E 5 710.44 mm/spore > 0.66 mm /spore * U FHIEREH KB k4 £ - FKREINAY ¥R 10T B EE
REHE - EEABER IR THERERNTFRESET SRS 2T MR B
R - TS5 —FTH > Mosse (1972) R B HEH S BB R04%E - REERLEERRN
ERARE - Sanders (1975) LAIBETE i FIREARAY /5 3% - SHPEEE L ERpE & B0 - SEH BT
BIRE (Glomus mosseae ) Z R ERBLR TR » BARIERWES A 1S B AR
BB BER T - Menge® A (1978) LL “53E” (split root) B9 53 » BT EERTE (Sor
ghum vulgare Pers) HHEE B & B K FF > BIBF -+ B & B 532600 ppm * B R B Glomus
fascicularusH) RRALR B FRIGRED - MEHBEHSEDE - I8 2 8 N 6ppm
HIRE B REMFHEHE TS - B 25 T Sanders (1975) BIER I -

FiMenge & A (1978) B9 E& T W A1 E R B (Glomus fasciculatum ) 7 + 12 2 B B 600 ppm
W RTHAEERST  BEMERTSEE B REE—EERES 4600 ppmi+
BPEERFEER ? HREBEFM I EPARB TR FREERET MBI - KIFEHK
THRRFHEERSEBEEE DT - Mosse (1959) B THTFREM (soil-agar plate) * {H
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W (Endogne) fU-FHE3~4 KEF - BE2FEA[3ZE80% LI L - Hepper (1983) FH Difco Bacto agar [l
ABESE(KH, PO, 82K, HPO,) » iR F R E N ERER TR HEME R BE
B ME AR LZ Glomus mosseae ¥ EBHRETE30mM (930 ppm)F » MTEM 72 B
THR3ET08890% » EBER B ¥ 40mM (1240 ppm) K » BIRHFREKS0% L L EikERERIZE
B IR B 20mM (620 ppm)BF » TR R KBS IE B SmM (155ppm) 2 1/3 » ‘B BB EZE40mM (1240
ppm) ¥ » ERRIEIEA R - B —EREIRE Glomus caledonium 1B IE FE 30mM (930ppm) B -
R A [FI2R I i Glomus caledonium 8T » HBEHFREE60% L L - BEEEZE40mM (1240 .
ppm) Ff » T BEHFRTEE20%LLT | BHEELEEE10mM 310 ppm)iF » BHERTF
FE o ERHEEE30mM (930 ppm) B - B R E PR BB E 1l0mM B2 1/2 © Koske (1981)
BT Gigaspora gigantea (LS LB 500 ppmFEIRE E B B2F - 2 (1994) 35 Giga‘sp‘bra:gigantea
FERE R 310 ppmFf » T RHFRTETIREEMERTZEE  MEPHRE 2620 ppmHF -
TR HERTER3%  EERERNUZEE -

HREHBRENHBREREERENRE  AEFEFNAE T PR E RAWSEER
B EFEMBBESETEET  WTWRFREFEKNEE -

MRIERTT A

HEEE - ARBRFEACERKRNEEREEE, - RRERZERE  XE56E - &
BR=EB  EtEERE B Golmus mosseae * Acaulospora scrobicujata * Acaulospora
morrowiae * Entrophospora kentinensis * Glomus spurcum ° Glomus occultum * Glomus
versiforme » GTEBEZE R N4 ERE HE Y M Z ¥ (Paspalum notatum Flugge) EfEE » BE
BEEAEWENENZRT  HEREKRER - BIRED—HREK  RERRFEMEREE -
REDRGZERUBBREH  BERREBEACHRE  LAARE L - ARBATERAZEERER
EHRIREEE I EE LA ETSE > MELESBPRE T 6~ 1818 o FI FI I8 67 1k H0E EEE O
&(Daniels and Skipper, 1982) 77 Bt EHE X N EE R E T > LLPolyvinyl alcohol lactophenol
glycerol (PVLG) (Koske and Tessier, 1983)E2Melzer’s (Hawksworth et al., 1995) 8 gk ek A »
FEZEFCERRME TECEREEEEE - 5B AT IIGERRA/NMEE » EEMEE -
W BERNICEREAT -

BiEEEE R N  BREEER(pH=7.0) B2 & - JT5L161 mI0.4M K, HPO, Il
39 m1#J0.4M KH, PO, Ft 811 B (Gomori, 1955) * Iy 12400ppm-P » LIEBFAFH B A E#
1240 » 620 » 310 » 124 ° 62 > 31 * 12.4 * 6.2 ppmZ KB °

HRABRRRFCEE  CAREEERERT S8 TR E R0.644M » IR
25116 ppm-K ° DABREREF S6g/L (25116 ppm-K) B ¥ (Hepper, 1983) * LI EBE Tk B & 8
2512 » 1256 * 628 > 251.2 » 125.6 * 62.8 * 25.0 * 12.5 ppmZ KB *

B RFRE  EEBEEBERI 00 X 15mm)t » A 60g75 E#(10~18 mesh) * &
B ZHIBEE R « DIERKBEE » D3N H,S0, 8H2K » LIAR/KEZEpH=7 » LAIZREB/KEE
=K 0 105C 24hr BEHZ IR SR AT - DI BRERIER » DA B 4T oY 5% B B8 VA Y S R B S VA VR
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19ml > ImINBERAELEWZT2EENE —BEEKE - #ZKA—RELKTOYO
ADVANTEC 5A) ° TETEMK A 458 1/4 K /)N47mm 38 B (milipore, ADVANTEC MFS, Inc., 0.2
pm) > FEARERVE IR AT B BAE(121°C » 45 min) - UHMEBRERNCHKBFZ /T
FHAERE L - FREE20R0EMRT - WTFBAL > & LEEN L » UG (parafilm)
EE O BLSRERAE - EREA ST BREE -

HTRFR - BRBEBEEMERZIFAE  WTRFMAERBERE25°C BERERER
% - BUHIRER - DIk R R LB H W (Modified Lactoglycerin ) Bt (Koske and Gemma
1989) » MWW > LLEAARER  EIRBEMETHE  SHERTRER - BIREEY (vesicle
or saccule no. ) EEE MM R - T RHFZHER AFRFELRMNEEERSum BIiRE
£ % ZF (Tommerup, 1983) - B #h # K A 5 B & T #2 & X % (Gridline intersect method)
(Giovannetti and Mosse * 1980) » ZERRMSEME HEMABE 10 X 102 EH B HHER » b1
HMRAEANRREEBER/NIRZIER®ON)  EEMBETEEHEIRZEXEH (@) -
FATIHABAFEREHRMER ' R=7AXn/QH) ' REBEHEE A BEMOHEEA
= (10n)? ) n BEMETRZRT XS > HE HEE2EM = 10h X 10X2) °

S REAEY &R (3R 1-14)

ARETARETRATFREFRBZ UERERANLERERT  BTFREERARBEE
CH RERERENAT ERFEREBEIIHETATC8Y  RENRTFRFSAE > 1
T B LR E FRE (Mosse,1959; Mosse, 1962 ; Hepper and Smith, 1976) * Koske (1981) 3 » %
HARRERENATCREFR  ARECERFERENRTFCIRER  BEHESER -
Mayo<F A (1986) I Glomus versiforme Tl ¥R HE: » ERTFREFRLEEE > AT 2
FRUERREREREIWTZBERRE » B1.5-226% - WillsonZ A (1989) IFEH » WTE
HRRERIER » fTFRFERBEEIS -

ELEEERAEERERTWRFAET - Glomus mosseae 1T 5% 3 & 5 7 0] 3%
85.8% @ B FhRE R KT 14.29 mm/spore * Glomus occultum 8T8 RS T ET3.4%
o B B f = AT 3#9.93 mm/spore » HELAIA] - ARBFE A B R ESERESE -
Entrophospora kentinensis 8 3 2 R x5 A #£90.0% » {HE R EE &£ 50.40 mm/spore » 1
TREHFRRE  EEMEEFAER  ARBZRFBGMTBE—S W  Acaulospora
scrobiculata fl T B EH =K 63.8% > BiEERER4.6 mm/spore * FHHEETHES -
RBET—ZERERERETIA » Acaulospora scrobiculata FITTELSTE M B - B rhee T 225
RABEFATHRFMpHE R 7.0 - MpHEEZAEERATFBRERRENER » TREMET
HAFE—FEERY © Acaulospora morrowiae Tl F B 5 R HEB58.5% » BHEEREE2.09 mm
/spore > iR Hepper (1984) ¥38 » Acaulospora laevis 8 &R M L B pHE Fya~5 » BHER
FIET0 ~80% © IRIBHT—HM T ERLRATH © Acaulospora morrowiae F8F 53 45 £ 1 #pH E
TALNT - REEBEMME L E - MAREBFTRANpDHER7.0 » BERIEAERNpHE » EIIEE%
FRERMER o Glomus versiforme T R HF RHFE R45.5% > HHEERER12.89 mm/
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spore * ¥R Daniels and Trappe(1980) %% » S® & Glomus versiforme T B ZF W B K 18~25
T KBEE30%LL L pHIEFET.O~ 7.4 > BHFRTE0% - ARBHEACEFREERTE
Bl MBEFRFHEMREAR  ERFEREL5.5%  SRBEFRFENER - 7]
- BERATABNEE  FFERBEHFES  Glomus spurcum T REF R FK19.7% » Wik
R E &K ’0.65mm/spore * SEARABETEH 2T B4 B S Glomus spurcum > 15 B
Glomus spurcum R E MK - Glomus spurcom T RBEBRF ZEHHEE—F
BFee -

Glomus mosseae * Entrophospora kentinensis 88 Glomiis occultum i =M BEHE » TEBEE
6.2ppmiF » BWHFRERE » 25E6.0% * 7.5% * 28% * SEFJEEIR B WESER - ASEAT
FRZAFRRRREARE @ WERTRABRGHEEERECS M MEBERER12.4ppm
Bf * Glomus mosseae * Entrophospora kentinensis ¥ Glomus occultum 3E =& » T2 3%
HFREEF82.2% * 90.0% * 73.4% > BHFRTAKHER - WilsonFF A (1989) TN ML HE -
ERREH L E IR IN60ppm B BEER » A BARR{EH# Glomus etunicatum B2 Glomus mosseae 1%

1E Glomus occultum W T A B8R » Glomus occultum W 5 i B Rt -
EERRAEZEEIEERHE Morton,1998, http//:invam. caf. wvu. edu) ° HREMAELR -

BEENEERER FERESBVRETIENRYT  EMEEER  ALEBSER
AEEBERENHE > EANRERILEKX - HETIEFHEEHA © Acaulospora
scrobiculata > Acaulospora morrowiae * Entrophospora kentinensis * Glomus mosseae Hi
Glomus versiforme TEBE¥RE 124ppm LAT » WRE AIIEFIRIIEE + T Glomus occultum ¥4
U EBRBE 124ppm LT - BIRE WTIEFMERE - BHEE31ppm A £ > BRI RE SR
HETE  BEZAN4AEREN T ERREARTCRFREFERER » BAREEMATFEL
P CRFEER LER > EATEREHERIRE 2% - (teoER Bt E b BHRE
#5% 100ppm (Olsen-p) M- RE6ME - LA LEINI% - FLULEREMS » AABEFH
HWECEEE > BAEERRTAERE 0% L L) EFFEF » IF BRY#EERERRE -

i &

1. Glomus mosseae il F{EBFIRE 310 ppm R FRIKRE = (71.8%) - HEMBERCHE TR -
ERERZIE » FEBRE 620 ppmiF » MFRHFRMEH173 % » KREOHMTERBEIE
FIEEEHF » TBERE 1240 ppm B © Glomus mosseae T E 2 BUIRIE TR 5 -

2. Acaulospora scrobiculata fi FEBHEE < 124ppm » ATFEAIEE 5 » BHERE310 ppmEF >
Acaulospora scrobiculata A F ¥ REHMAERCHESEE > ERMEE60 ppmE » X
I T ERREIERIZEE » B R 1240 ppmBF » Acaulospora scrobiculata ¥ E 28
IERE -

3. Acaulospora morrowiae i ¥ {EBFIRE < 124ppm » ATHEWUEERHT - EMAERRE - B
B E 310 ppmF > Acaulospora morrowiae fl T RHF RN TEAEE > HEMERCHE
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2N - FERIEE 620 ppm FF - FUT R R T - MBER A 1240 ppm & * Acaulospora
morrowiae il E. R BMIERE -

. Entrophospora kentinensis {8 FTE KB B E 6.2 ppm B » HHFRAF .5 %) » BERAE
(0.03 mm/spore) * & 12.4~310 ppm | * Entrophospora kentinensis f-f F] IEH 5 -
BEETZEE » BIEE =620 ppmFF ° Entrophospora kentinensis il F Rl & B 85 -
Entrophospora kentinensis B %% & & 5 & £ 0.40 mm/spore ° T2 B M -

. Glomus occultum JU T ESTEMEE T » REAHTIRFZHEER24ppm » EHMBEE=

31 ppm B Glomus occultum 7R HF RE R M ERAE T & » FERHIRE31~620 ppm i »

FTEESHMBEEPERTIBETR  MEBBERE 1240 ppmbs - BETREREFER TS

ZEEREA -

. Glomus versifome il ¥ & B & < BB B & 124 ppm » T E B R E = 310ppm K ° Glomus

versifome 77 8 3 S B SR IR -
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Fz1. PEBEEY Glomus mosseae AT BN EE

Table. 1. Effect of the different phosphorus level on the spore germination of Glomus

mosseae.

Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm)
germinationrate  6.0™"  822° 847° 858° 79.0° 71.8* 173°  0°
(%) ‘
hyphal length 0.12¢ 13.05* 1429° 636° 639° 3.07° 009°¢ 0¢
{(mm/spore)
vesicle no. per 04 053* 127° 108° 099* 027 0¢ 0¢
spore
*

* Mean separation in raw by Duncan’s multiple range test, 5% level.

2. ANEIFFIBEY Glomus mosseae T T &

Table 2. Effect of the different potassium” level on the spore germination of Glomus

nmosseqe.

Potassium conc. 125 250 628 1256 2512 628 1256 2512
(ppm)

germinationrate  13.8*  0° 12°  25° 38° 13° 0° 0°
(%)

hyphal length 003° 0 001 001° 0.01° 0° 0° 0°
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0
spore

* 1 Mean separation in raw by Duncan’s multiple range test, 5% level.
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3. T EIBEEE Y Acaulospora scrobiculata Tl FEEHF Y &

Table 3. Effect of the different phosphorus level on the spore germination of Acaulospora

scrobiculata.

Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm) '
germinationrate 61.5% 63.8° 50.0° 568° 497° 254°® 78° 0°

(%)
hyphal length 3.18* 4.46°* 3.26° 332° 46°* 096" 004° 0°
(mm/spore)
vesicle no. per 04% 078> 038%™ 030* 065® 0° 0° 0°
© spore

* I Mean separation in raw by Duncan’s multiple range test, 5% level.

F4. T EISHIEE Y Acaulospora scrobiculata 18 F B 5 Wy 5 55

Table 4. Effect of the different potassium level on the spore germination of Acaulospora
scrobiculata.

Potassium conc. 12.5 25.0 62.8 125.6  251.2 628 1256 2512 -
(ppm) ‘
germination rate  27.8%®" 52.6° 523 41.6% 222%® 315* 200°% 159°
(%)
hyphal length 037° 1.16® 155° 062%™ 044> 045 025° 0.13°
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0 -
spore

* I Mean separation in raw by Duncan’s multiple range test, 5% level.
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BE 36 57 70 A4 TR AR T FE P AT -

%5, FEIBEEE Y Acaulospora morrowiae T8F 55 H Y8 4¢

Table. 5. Effect of the different phosphorus level on the spore germination of Acaulospora

morrowiae.
Phosphorus conc. -~ 6.2 31 62 124 310 620 1240
(ppm)
germination rate  58.5% 443%® 443® 513® 393® 200° 0¢
(%)
hyphal length 2.09* 1.60® 117° 121°® 047° 030° 0°
(mm/spore)
vesicle no. per 0.59* 041° 025° 031%* 0.08¢ 0.02°¢ 0¢

spore

*

. Mean separation in raw by Duncan’s multiple range test, 5% level.

#F6 AREIFIBES Acaulospora mo'rrowiaé‘?@?ﬁﬁiﬂ’\]%g

Table 6. Effect of the different potassium level on the spore germination of Acaulospora

morrowiae.

Potassium conc. 125 628 1256 2512 628 1256 2512
(ppm)
germination rate  35.8°" 535 463 485%® 360%™ 23.0° 7.0¢
(%)
hyphal length 084 179° 102* 080% 052 021% 002°
(mm/spore)
vesicle no. per 0.12% 041° 039° 035* 025® 0.10* 0°

spore

*

: Mean separation in raw by Duncan’s multiple range test, 5% level.
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#7. AEIBFEE Y Entrophospora kentinensis Tl F 21 &

127

Table 7. Effect of the different phosphorus level on the spore germination of Entrophospora

kentinensis.

Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm)

germinationrate 7.5  90.0° 73.8% 453° 733%® 793¢ 0°  0°
(%)

hyphal length 0.03° 029* 030® 037° 030® 040° 0° 0°
(mm/spore)

vesicle no. per 0 0 0 0 0 0.21 0 0
spore '

* I Mean separation in raw by Duncan’s multiple range test, 5% level.

8. ANESFEBE S Entrophospora kentinensis T 3 FF R &

Table 8. Effect of the different potassium level on the spore germination of Entrophospora

kentinensis.

Potassium conc. 12.5 25.0 62.8 1256 2512 628 1256 2512
(ppm)
germination rate  82.5® 65.5® 66.5® 90.0° 60.5° 70.0% 0° 0°
(“)
hyphal length 035 0.18° 030° 082° 018° 005® 0° 0°
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0
spore

*

: Mean separation in raw by Duncan’s multiple range test, 5% level.
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#9. A EBIBE % Glomus spurcum ?@?ﬁ%‘kﬂ’ﬂ%g

Table 9. Effect of the different phosphorus level on the spore germination of Glomus

Spurcunt.
Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm)
germinationrate  19.7*  11.8° 5.2° 158 33° 7.2° 0° 34°
(%)

hyphal length 0.65* 045° 0.08° 021* 0.11°* 0.19° 0° 0.06*
(mm/spore)
vesicle no. per 0 0 0 0 0 0 0 0
spore

* 1 Mean separation in raw by Duncan’s multiple range test, 5% level.

#10. T EFBEEY Glomus spurcum T B &

Table 10. Effect of the different potassium level on the spore germination of Glonus
Spurcunt.

Potassium conc. 12.5 25.0 62.8 1256 2512 628 1256 2512

(ppm)
germination rate 0 0 0 0 0 0 0 0
%) |
hyphal length 0 0 0 0 0 0 0 0
(mm/spore)
vesicle no. per 0 0 0 0 0 0 0 0

spore
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1. A EIBHEREY Glomus occultum T8 B H W E &

Table 11. Effect of the different phosphorus level on the spore germination of Glomus

occultum.
Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm)
germinationrate  28.0™  73.4° 21.0% 144% 132% 68°c 72°c o7c
(%)
hyphal length 031° 9.93* 021° 032" 020° 018° 005° 001"
(mm/spore)
vesicle no. per 0 0 0 0 0 0 0 0
spore

* ! Mean separation in raw by Duncan’s multiple range test, 5% level.

#F12. AEIIEEY Glomus occultum T F B HF L &

Table 12. Effect of the different potassium level on the spore germination of Glomus
occultum.

Potassium conc. 125 250 628 1256 2512 628 1256 2512
(ppm)

germinationrate  43.2°  25.7° 449% 407° 36.1° 683° 459° 26°
(%) .

hyphal length 020% 0.13* 051*® 034% 034% 068* 049® 0.01¢
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0
spore

* ! Mean separation in raw by Duncan’s multiple range test, 5% level.
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#£13. FRBIEBE Y Glomus versiforme T B H &

Table 13. Effect of the different phosphorus level on the spore germination of Glomus

versiforme.

Phosphorus conc. 6.2 12.4 31 62 124 310 620 1240
(ppm)
germinationrate  8.8°  23.3° 275® 455° 355% g875°¢ 0° 0°
(%)
hyphal length 403 627™ 632%™ 802° 12.89° 135¢% 0° 0°
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0
spore

* I Mean separation in raw by Duncan’s multiple range test, 5% level.

£14. FEEEY Glomus versiforme T R HF T E

Table 14. Effect of the different potassium level on the spore germination of Glomus

versiforme.
Potassium conc. 12.5 25.0 628 1256 2512 628 1256 2512
(ppm)
germination rate  6.3*  21® 0° 0° 12*%  13® 38 0°
(%)
hyphal length 039* 0.03° 0° 0° 0.01* 0.01°* 048° 0*°
(mm/spore)

vesicle no. per 0 0 0 0 0 0 0 0

spore

* ! Mean separation in raw by Duncan’s multiple range test, 5% level.
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AR B ¥R 26 A 8 A B B 1A

Ol

=]

FEKEREGEESTRPFNRASENERREWIIKIETD  FHFSNBEEMIE
%%ﬁﬁ%%@@%@%&ﬁﬂi*EB"JT&EW%%M&%%E?ﬁEﬂFﬁﬁ%iﬁ%Fﬂﬁ% - KIS
EARAREGURBRMEYFERIE TNERWN & WEER SRR EHBESENEERE
B BER H BIRRAIETISE - M E B ERE > BEgRMaE -

HAREBERANEEREREERREETAESER - EERELEENRACEYES
IRIETE Y 2R 1S - MM > BIRE L T BEYERS RIFREE - LERESIIRY - BRE
FEeRBEYRERE T EP RN EE B TR RBEIGHEYERCH - B2 — AR E
B 5% ([l 66) °

ELHEPWERANERERBERTFREFLUR  HEMEGEAEYWRE - EREBRNE
RER - BARRBEERE NEERANFB R (arbuscules) » ERE R B HEEYET
B RHEATHTT o AR B R R GG B R B0 AL 2 B SR ER AR HY B Y A8 (vesicles) » B2 HRE
RERMDWERHNMTT - BRANEERENWE RS » BRT Gigaspora B2 Scutellospora B EE
B BNIRE LS S BT R R A S R 2B - BARE R REER
AR E&#E  EFftEerRINUEEERZIOASRNEME - EEERANRESTHEHL
HERN SR OEEES > RILERYEIMEYRTNRKERE - HERBEEERBREE
ERFEEEENEEAER ~ K~ FX {1 - ¥F5RE) A& -5 > BHAL
F) o RBCORK ~ 3R ~ 7~ th7F - M - XEME)  BR3ecEm - B - ¥ - = -
HEF)NEBEHAHENAERSEE  BABENAHE - RS EVEERE > HRENERENEY
BT - WINTEAE - REREHEREIEEGSE A EYEHE T ENERE -

ARG T - RS AR - JERMEAREE - R AR -
MERERKRE -

TIRERE

TREAMER—NER > EFXEHNEEREREEERRRSE RV REHE - &
MZEZRBEVEENEE - TE2HREERNHER - haErEdEsk L8 DHE RME wanE
BRAERRENARNA  MEMEBHERE N SREEFTRIESE - IHREHE LRGN
EARERETREN NN B EERENH TR SRR Afek et al,, 1991) » EXR LR —HE
BTFRAERNEEZEIREIER TS LR - HEERERNEAERAGHEREES
BENEZE  HEA—EERNEFARANW LI SEENSETRERET  LWeHEREGTRE
HEENEZE(Ee6S) - EEZE L+ ARERMEE  RICFRAIUEALEZBIASEA
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HEIBRENRRETEZBEA N L - B2 - £FE#E - h A REFRNERAIRAEA
FEAATANRD'E 3 + (Menge, 1982) -

F— ERERHHEANEREREN R

HERE  HERE

BZEBEY) EYy W%E’Jﬁ/’g—“ TR
Chloropicrin 842 MaAE —
Chloropicrin 842 ‘ FH A% - —
Formaldehyde (Formalin) g&5Kk IR -
Formaldehyde (Formalin) T&&EHk % —
Methyl Bromide ¥& % FR#E TR —/%
Methy! Bromide &1V ELE - BE - -
Methyl Bromide 784k B {5 ISk | i
Methyl Bromide Rk F 5% THAR -
Methy] Bromide &1k F 5T T - -
50% VRALEREE/S0 PRI FaE —
67% VRALERLRE/33 DI ] —
67% BRILEFE/33 BRI HEF -
75% 1RACERLE25 PR FH#% -
Mylone (Dazomet) #PE B S —
Mylone (Dazomet) P =k | —
Mylone (Dazomet) & K& —/x —/*
Vapam (Metham sodium) H73&ith Tk —

+: e, —: HIHD, £ RAERE

FERFEREE

JE AR B B (R )40 ¢ ATEAM (botran) ~ 1§ AHE (thiram) ~ #5753 (maneb) ~ TR E
(euparen) ~ PU& KK (daconil) ~ sodium azide * &5 (demosan) lanstan ~ WS EHR
HERENM eSS  ARATEMAEZE - fin: SR L - HEERKGRE
ethylenethiuram disulfide ° @?Efﬁﬁ%ﬁﬁ’]@ﬁ?ﬁﬁ *ﬁlﬁﬁﬂmuﬂﬂfﬂﬁlﬂ'ﬂ/\ﬂzﬁb
HYERRESE - BTt o SRR DA LN ERE R G HEN I EROER M - X
S HEREERLA  EERERENERES ° 2:sodium azide * demosanF © Demosan
HEEH A AN NEREORRR  EMERERE T ETNERE - AREREERER
B —fE  BAELI ERMERERERERBENLNZE » Ao RERFIMRTEEH
o BFUBEAMEESSSESBTRG:E - & 8% et ERERAFORFE
RR YL AR 2R 93872 (Graham et al., 1986) * 53 Nemec(1980) th & #h - HR SN EERE B R azide
BEAEVMY A BERE TS N sodium azide EH LB HEUUKIE - BRIERM M EZE
SRR R IR - EE MR — B EARANRARERD  RILEHEERHRNER
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B 15 55 Tl R B, -
R FFRMIERE RSN B AL EIREN TS

HERE  HEIRE

B EY) B ERNRE
Botran (Dicloran) A Za4# BN -
Copper Sulfate {55 %% ISk *
Copper Sulfate JZFF 2% FHA% x *
Daconil 2787 (Chlorothalonil) PU&ZE5Hs FHA +/—
Demosan (Chloroneb) % *
Demosan (Chloroneb) e +
Euparen (Dichlofluanid) 23%%& IIN — -
Lanstan EK —
Maneb §%753% IINAR + *
Maneb $%75% M */-
Sodium azide Bt */—
Sodium azide A= x *
Sodium azide M */+ —/=*
Thiram (Arasan) 15&h B S —
Thiram (Arasan) 152 ISk | */-
Thiram (Arasan) 75& R —
Thiram (Arasan) 1584t 7INEe —
+: B —: Il = AR

RiRMIEE

FMUERER R T EEHEREGIHER » GHAIBERKA - il AEE
(benomyl) ~ A& (thiabendazole) ~ FAEH -1 (topsin) ~ =187 (calixin) ~ ZFTREE (triforine)
=3Z8Z} (triademifon) ~ imugan ~ banrotF » R 2 5 SR B0 T 0y 5 5 B R S A W AR 0 T
B GLEEAEEZGRIEREFEMERRNTORE - 4E15 - FESFFSHERNTE
Bz FE B 1l 2 72 1A L 53 2 EE P benzimidazole-2- -yl carbamate @ ¥R EH IS R E G INE 7
F(Lyr, 1977) - HBHR R T E LR H AR F B (benomyl, topsin ) E ¥ 2 &8 Bk B 1S
T B E B (ascomycetes) FT & B AR E MY - SRS S E B (zygomycetes) BE B EA - T 27
SEE BERNEFHRENEESEREN—E - P’zﬁ?ﬂé’élfﬁl?fﬁ“m%%ﬁﬂﬁﬁﬁﬂﬁt@
RHI R IE - HR KB - BB RFEER -

Eﬁf“f’b%ﬂ’]@?&ﬁﬂ“ﬁﬂﬂ?ﬁﬁﬁ%ﬁiﬁ]ﬂ’ﬁﬁgﬁtp B GAEB LM &2.5mg/ 100
g seed > SEIKNHEE B (150 mg/100 g seed)AIIETE T » (FAE ST/ NEAR PO B AR I A R B BE Y
I - REZHBIBERNGEEAR - HI0%(E £ 1BI8E Jalali and Domsch, 1975) - 7E%E
E'EBERMERERANRES - BRES > hRSERENBAEREENEE L2
DT I BES0% L | -
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K= RFERERHBEALEREOREE

HERE  HERE

BIEEEY) ¥ BRPIRE EfnmE
Aliette (Fosetyl Al) T8&ES EE —
Aliette (Fosetyl Al) TEES == +/+
Banrot (Terrazole+Cercobin methyl) BiE +/—
Benomyl F 4815 FRTE *
Benomy| T4 AN S - +
Benomyl 4815 ISk | - :
Benomy! ZFE FER -
Benomyl ZfBE EL: -
Benomyl ZHES KE -
Benomyl ZFEE R —/=* —/x
Benomyl B FH % -
Calixin (Tridemorph) =157¥ IINES - —
Cela W524 (Triforine) ZETS2EE IINER - -
Imugan (Chloraniformethan) INER — -
Ridomil (Metalaxyl) J5iiEL% isrea +
Ridomil (Metalaxyl) 5% PEEE +
Ridomil (Metalaxyl) 5% EF +
Ridomil (Metalaxyl) 5L EkK + +
Ridomil (Metalaxyl) % p = + +
Ridomil (Metalaxyl) FESE % +/x =+
Terrazole (Etridiazole) #%75#!] F==1 +/—
Terrazole (Ethazole) {&%15F] ERFTEL + +/%
Thiabendazole f&4& IS -
Thiabendazole fE4& ok —
Thiabendazole fE4& 7% +/— */-
Thiabendazole fE## B * -
Topsin (Thiophanate) FRFEELLR1F IINER * —
Topsin (Thiophanate) FFEEZ R ELid * —
Topsin (Thiophanate) EFEZ{R1F EHE —
Topsin (Thiophanate) FRZE:ZH{RIF BE —
Triademifon =Z&3¥ IINER - -
Triademifon =Z&%F mE -
Triadimefon =FZF FEE —

+: R —: # * RERE
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- HRAEERRERERAEERS (fosetyl-Al) ~ HELE (ridomil) ~ #K%FF(terrazole) 3F
Bl S T AR B A R SR o pR RN E S B D e 2 L R R T R N e s e A
PN SRR TR S - PRI T AE B0 B hI 2 700 35 S S @ 3 IR VE W 4 (X B AR A B2 - BT
R IRS W E S B E (Ratnayake et al, 1978) - {EHER AL 2 2R > ERIBIE SRR
HHRERR R BERSWEE - IRV ERENBLEE - E2HRBEHER
ERTEPRERREENRY  EMENEREH LIS EERFEX T RN EGHERES
71 R T LI AREREERSR -

w2 B

ARERGT A s By AR S F B R DUTRMRAR B M By (R M) - AR SR 68 A (P B AR B —
B R E R B89 & R K Johnson and Pfleger, 1992) - (HZFTHBIENARE » HE —FEfF
VIS @ AlHEEE A AR RN EZE - §140 : EHE & T RR (carbofuran) » Bk
HEHRIEEFRENRRENSEER - R EERXENHBEER  AIHNERBEVE
RERBRRRERENER - b FERGENERRANCRENRTIXESERENL
B - BRIIH T DEARCHENAR - EBRETHEAERNET  DBREEER T L8
FREENREIGETHREEEE -

DU FRa BB 4 IR BRI 2 (Johnson and Pfleger, 1992)

HERE  HERE

ESEEEY) BE /Yy B EfE
Carbaryl infRF) +
Diazinon AFIf2 2.4 kg/ha pN=) *
Ethoprop (A 3.4 kg/ha s *
Malathion BHIF2A *
Carbofuran fiffE: 22 kg/ha B * *
Carbofuran JNffEkR 3.4 kg/ha 14 —/+* —/+*
Oxamyl BXFZ + '
+: B — I £ RERE; k. BEEREELEER

W E R

RER (RN EAREESH S EYESIMERRE - RERERSERERENEE
FEREERM -  REEHRAHEEREEER  79E4L8EWEE - TEBEFIIITE
7 » W3 FE (diuron) » chlorotoluron F B AR ER SR BRIERK - HREREE L3
REPELEMTFHEERRENICR - HOEEEERM NI ASHHHEIREERER LR
M KIARHATHEFFREENEZERL > HIREER RS EBentazon 5KFHIGF R 2R
K REBRERNHEBERAERERFERN—F  FiEZR REKE Bethlenfalvay
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et al, 1996) ° FEAREE P RERE ] LIAR BRFHKEAT - HIREHEYNE - EEEH
KL EYRZREIHIRT 7 - B RRERBEBURNF R — B SRR ER% - ok
e EGAE S BMEXTRE - ARERRIERFEEEAGRA(E 67) - FRHREL
AYES%  BLES R JH 32K 22K R RS M (N1S) BN IR SIS 2 F A RV 38T - AS RIS IE AR s
Btk > A MRNETRE A UEATEENER - AR ELE D EERRERII A
DspEE R At - SREREVEE T RO RER RS » BRRERER
RABRERNZ2ZWIRHEENER  BESRMRANEE -

KA BRI E R IRE S

HERE — HERE

YY) F& By R ERNEE
Alachlor h/ & 2-4 kg/ha A= —[t*
Atrazine BRI 1,2 g/ R */+
Bentazon AGE 1.12 kg/ha 425 —
Bentazon AE [ 1.12 kg/ha yNh —/*
Bromacil 5 0.5-1.8 kg/ha FHAE x *
Chlorotoluron 2 kg/ha AT S - +
2,4-D — [/ 10 g/g on foliage R +
Diallate 2.1-70.4 kg/ha IINGEE +/+ /4%
Dichlofopmethyl 1,2 gls R, *
Diphenamid 12 g A, *
Diquat 6.8 kg/ha IINS x
Diuron 3£ HHE 2.1-67.2 kg/ha FH# +
Diuron ZEHHE 0.5-67.2 kg/ha INER +
Napropamide # /¢  1-6.8 keg/ha i) *
Oxadiazon &% 1,2 glg H +
Paraquat B2 7] 0.28-2.2 kg/ha THE T*
Paraquat E2h7 X 0.5-6.8 kg/ha IINEE e
Phenmedipham 0.05-5 mg/ha TN *
PPG8%4 0.56-2.24 kg/ha FEAR -
Prodiamine 1,2 glg Lk +/—*
Simazine B 1-5.4 kg/ha K +/4*
Simazine B ER 1.8-10.7 kg/ha FHA% *
Triallate 2.1-67.2 kg/ha IR +
Triallate 2.1-67.2 kg/ha IINER +
Trifluralin 1.1-9 kg/ha RE +/—
1%
Trifluralin 2-64 kg/ha 1% *+
IS

+: {EE; —:

t: BWEYE, x: RESRKEATFIER
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< >
p HRETT
1R

B 66 LA EFMRE RIUBYI AR AR -« BIRETIE B E  RoREisk
HEAEYIHER - B3 —BURFRA: - EIRERA R BRI A AL B
HIG B EHREBBRAHIPIEEST « TN AR S B R AR AR
EEH  SEREEBARI B » BAREE + o R S T 2SR A R A L S 55 -

Glycine max cv. Hobbit

Xanthium strumarium

B 67 R BB (AER) N A T PR (Xanthium s, '
H?f‘: %{i@#@f*ﬁ@@iﬁﬁ’ﬂﬁ% * KRR RS R A g ng’léE ’ gégégggéggéﬁ
BUZ - Hiememg R R B T s P (ki 2% » BRI ENMRES -

LR R A M T AR B R I FRERA B (S ' {83 %
O AR T S S AR HLREER

(Glycine max cv. Hobbit)Hi2g
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1007 f Depth 23 cm
ot 561 kg/ha!MB applied B Depth 48 cm
col| ' 48cm deep in sandy loam O Depth 91 cm
a0l : Zl Depth 137 cm

20t

7 mo
100

8ot 420 kg/ha MB applied

30 cm deep.in loamy sand

60 [
407 |
201
0 0 1 wk Smo T7mo 13mo
336 kg/ha MB applied

30 cm deep in clay loam

100
80
601 |
40
20

0 lwk 2mo 6mo 8mo Nodata

% of sudan grass plants became mycorrhizal in 500 g soil samples

Time after MB fumigation

68. TEREAERIY T HEh (Wt sandy loam > SUE R 1 loamy sand » F5E
1+ clay loam) i L FEEE(MB) » WEIREITERAT B A BERYZE (Menge,
1982) o
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AR A EARE 6

IS - WMEYMEBRNESR

AR SRR KB B B R B AT SN BB EA EENER - MEWER
(Microbial fertilizer) BRE#IHER} (biofertilizer) EE L AR AKM S - EAR—HEMEENFR -
(B225 A4 24 IER T E LR T REEENER  BERLES 2EENMAEMIER
B ? AEEAFEHRITE  ME TH—BE HENET - RBEWBMERPOIRERE
A IR 2 TR T — S S M A WIER T THES - RS ERBEMEYRERNY
KR IR AR YR > HEFRYERET ~ SR L - TR BRI A R i R
W LR WA B R BT A REEREE T RIS o A AR R A
A FTSRERE - BB - BIRE - EEEYERZRBEM A Y (plant growth promot-
ing rhizobacteria, PGPR) ~ 73R ~ ERBEWELRZF - ENEE B FE ey &7 {055 8+ (Dr.
N. S. Subba Rao) ¥ 44 WKL FHYE B 1 5iyT S 4 MR BB R SR L - BT B9 2t 3
0 ) PR HE 2 — T 2 TE O B AR IR R BB A A O U - 7 BE AR W IE R O R TR AE
5 H B M It 4 T R A A W IR — 8 - KR S IR A M S R SR M A -1
WIEIREE (R FIT Hs » AT B AER - MR EREALSEIBRT -
HEARREEENEEES  FRRMATEENRSRE - EERREREHHER
EWEE  EREENES ECEREWEERLE  BEEEEELN  REKESE
SEEERNEENES  MASKESHRENI FEEER - TERENEERR » HE
EZRHRSEEENFSHENREESRES  RpmEE RN EwEa RSB AIIER -
ABB ks BESEMAEYEIBNES  ERNE L EREYRER  BE—BREIE
1t~ R - FERBEHEHIBOR - MAS BN LRITRERINE - ErEAEERTH
TFHRY 4 BRRK - R - B4 MRt 68 PRt iF Lh B ne TP 3 — i B TR
TR H AR K2 (L2 REERNE  RIFLE R - BRI
R AT RERATREA -

BERALERENEEDA

BEENSERENEECCHSEERERBHIBMERES THERR AR, ET
REALEE - Fit - BEETLUSH FMRA A BRI EEETHRER - HIRENVEERE
A - K bt 4 B A R R HEE B NEN AT -

BER A -

(WEETEERNERES%(E69-70) > BREZBETRERNEL > BREZLNHER]
o AERHERAEANEERSY  JEGRES  RERMEERLESER > £H
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B AR B B R RE o

QEEENMTEEAREEU-BNEREE HEREL - LERESENEN=HIEARN),
AT RESEBANE T - FHRFEN10~14K% - BIAITFESB I HEE (8 52) -

O)E R LUHHEB T HR/NE - W/ NERERE LR L% BIHEEM AR
FmEE L > DERBERNRIIER - I ER TSR RBERE I mER LS - 58
ENEFTANRENEAZEASRMNLEEN  FELYE FETEELRESE -
@) AMAEHFZHWRMEE T BEMRTEME - £ 58 BH TRIREN6E AR &R H
K% - WKW EZRBTE -HEEERENEEEE » N - ESBHEIIRTRER
B R - AREEREE —ESEENREREY > R TRE > FUUSEERE
MEEER > Egr TEMFERSRER  MESREROEE -

BRECOEABREFEY L Z2ER

RELS  BENERED - EXOHEEBREZESY (e - 31 1) - BRES RpHE
IR - BERIMBL A - BEARERENE-RES  ERNEREANNEMN 24
g BRBENBENERI1SH - BEGHP2052ER32-33% » HEMIERAGBE - R
NENHMARE  EEERAVATHERERESLE  EEFHBEHB RS  BEER
B IR E - AR FEFEAE (1.31g/plant) » AR AR (0.21g/plant) Z 665 - RIS B EEIN
KBROKBRBRIMEBREANE12e » KHESHER177%) » BEFZEE » BFIKER
B R (CK) BRI EEERE R (VAT - RIS EEEERE - §iEE
FHBZAREPEER - BESEREN GRS D (BHER 20ppm) K » BB R B 7B
REEKRER  HERENERS SR #ER200ppm) » MR B » BEERKKE
REHEERER  BERREEEMERMEY > HHECERTHEBES S - iS5 EHH
BRESHERENKRBERIELERE  ERENEES B BESORERRKEH
ROBEERER - EEEBNT  EREERENERERTERY - (B4 BER
BB R) (B 71-72) (F 1)

HE - B =90 O SR B B P 4 B AR BRI i R B ot R R S I B A B IR -
—RME, O EERRARENEERNCAERER, DR ERIEE AR B 05 R R Ee g
150k g/ 2 EH), KRR i 2 B AR & GRBEEE#5300kg/ A tE); (HEEN S EHEIEEEH, KBk
BREGMTEBREERS, FIEEBREEERRE, EEBIEER S, FHERIIEAES - (R
BIRE & T E & H B0 11ppm; BEH L &H BB 26ppm) » (BB KE FHHE0S ) (&
2) ‘

AR BUIRERBIRAZBUEKEBEEEEL  UETEERRECRE - B2
BTN EEPARE SN, MEEERS > YUSKEER /REH - BEEREHER
REEH  BHARHBERZER  DEKSHER RS, BEEREEERKEEM -
EREET  FEEEREIESE  EERS(RRPEBEIRE/ME)  EXREKFEREEES
BEEEEG3R)  BEAHEEEQ417) - JOREHET - BFEEErEEEEERSS (AR
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# 1. BEAE )N TR IR KR BN E A R 4 B SR o
Table 1. Effect of rice bran and inoculation of different microbial inocula on the dry weight and

P contents of Petunia hybrida.

Treatinents Shoot Dry weight Shoot P (%) Shoot Total P
(g/plant) (mg/plant)
B 243 0.31° 75°
VA+B 2.16° 034 73°
PS+B 2.15° 031° 6.7°
NF+B 2.56° 034%® 8.7°
VA+ PS+B 2.22° 037 82°
VA+ NF+B 242° 0.35% 8.5°
VA+PS+NF+B 2.11° 0.38° 8.0°

B: rice bran; VA: G. mosseae and G. geosporunt;, PS: phsphate-solubilizing bacteria; NF: free-

living nitrogen-fixing bacteria.
* : Means separation in columns with the same letters are not significantly different. Duncan’s

multiple range test, 5% level.

# 2. TENAERRE RSB TR S S po
g‘able 2. Effects of different VAM fungi and phosphorous levels on the fresh weight of fall crop adjuki
can

Hl1 - #RAREE Top fresh wi(g) M &BAEE Root fresh wt.(g)

[Esgi
Thnocula
BN
hosphorous amount
P 0 P 1 P 1 P 0 P 173 P i
WERSNT (Sterilized minxer)
Uninoculated 1.9 9,740 3% 30%? 340 4.7
G. mosseae g9 g4 0 g %9 17,9 ®4® 1-8 5 buds) 19.6 <»
G. etunicatum 62 g8 gt pgfun 12.7 7 15.8 %00
q Tasciculatum 79™¢D g ga0h g @9 16.7 459 2 1:2 262 93] ®e
£ (unsterilized ficld soil)
Uninoculated 124ab 103 ab 42° 15.4 13.7 58¢
G moss.ene 85b 9.7 ab 112® 86 142 16.7*
G elzln@ﬂlum 121ab  110ab 106% 109 ™ 11.9% 164"
G fasciculatum 126ab  11.6ab 13.5° 114* 143%™ 140

* ORI TEBAEETYME
Each value is the mean of § rephcales

** RINBESCFRIAHFEIE R Duncan’s 2588 HI1E (P=0.05) ARBAZE -
Column means followed by the same lelter are not significantly different (P=0.05) at
Duncan’s multiple-range test.
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ST 2455 /E)  HRKFEERAMBINEQ2R) ' HEEEZEBIEE (227 %) - &AM
S RBEAREEBUERKREHEER /T EEEIE - (B 73) (F3) :

= 3. HEERE N EEIC R E f AR
Table 3. The effects of 3 level top dressing fertilizer on the yield and value of non-mycorrhized and
mycorrhized onion bulbs.

BOE THEERE OIAEEER EEEE  EMT RS

treatment g/bulb - kg/0.1ha yield index  value/0.lha  JT/0.1 /AtE
e 1 (plug seedling)
MTD 0 238 7140 -78 71400 -20700
MTD 1/2 245 7350 -80 73500 -18600
NTD 1 227 6810 -74 63100 -24000
NTD 0 209 6270 -68 62700 -29400
NTD 172 198 5940 -64 59400 -32700
MTD 1 205 6150 -67 61500 -30600
wBRE (nursery seedling)
MTD 0 313 9390 102 93900 +1800
MTD 172 378 11340 123 113400 +21300
NTD 1 339 10170 110 101700 +9600
NTD 0 272 8160 -89 81600 -10500.
NTD 1/2 280 8400 91 84000 -8100
MTD 1 307 9210 100 92100 0

*M:32FE VAME > inoculated with VAMF ; N:ZK#£# VAMF > non-inoculated
*TD 0 : ANj@iEHE » without top dressing fertilizer
* TD 1/2 : fieE 23808 » Half amount of top dressing fertilizer
TD 1 : MR EEE, » whole amount of top dressing fertilizer
g 0.1 ZNEREE 3 Bk IR BEEERV M RRHE AT 10 7T . 30,000 seedlings per 0.1ha
were planted, bulbs per Kg cost NT $10 dollars at harvest.

BE C BE=TE Gloms spp. ERIEZ{EELSRB I - 207 - MBEEH I ER - H
LA G. etunicatum B G. fasciculatum B B REH £ R ZIEEBR G. mosseae (B 74) (TR4) » X
MBEEAER  RNEEREACEEMIE - I EVAMFZ8HE - BHEERBELRER (X
5 GEAEZEERYHEHRICEEHEGSHERKEBEEY " (BREKRELZE JEFER
TERRIERZE) x100 ) 2% ANEFNEEBAHERNESR  IRERER—RIFE
RESHEY T > BEEUOMEEMTIRESEE  FeETEREEARRI S EmE
REM  BRERERFES - MEDIREZED > ERPRERmAESENE  MEE
RSB R A A B BB - LB LNERGBERTH  INEIRTSHE SRIATPase
WM thEBEERTERSEESRE - HPBOBEERRUSHRABFERCBEREME
WRIE - WEBERBBABTHRZRE - $rer B E RIS E0 B B3R S SR iTie fREHT
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% 4. SFEATERREE YT R Glomus spp. FiRE R BIRREE (%)

Glomus spp. =Xk R B 2 57 B 3 R
Etunicatum 1119a 642 a 633 a
Fasciculatum 1069 a 576 b 621a
Mosseae 995b 451 b 468 b
FEEREE 100 ¢ 100 ¢ 100 ¢

(Chang, 1986)

% 5. SEBASIERE R EE YT ERR Gloms cunicamn BERNBEZEE"

BEEAEE WErEEem) X ORE  ZYER R R |
i FET - ARER

A. FEEAREIG

z MEQ) 22.55° 2.13%  3.13°  022° 0.14° -

NE Q) 65.74 850° 19.25° 1.52° 0.83° -

IMEO) 47.36° 400¢ 10.00° 045° 0.52° —
B. Glomus etunicatum $25E

z A © 36.80° 488° 525° 027° 022° 27

EQ) 66.29 * 8.13% 1925° 1.62° 094° 25

E(3) 52.79° 6.13° 13.25° 044° 0.76° 22

fEfEEEA : 1987 O S HEI12A8H

x ¢ B OEARIS T 2x2 I 75ml 4 > BRI R G EE =T

y : EEE—R NPK :160:50:120 (mg/l)

VB (D)=VBEE G =111 (vv) VB (=R TR VB 4B a= L1 OV
AEQ)=FaERHEAD « YBRE  1EA= 111 (vv)

(58, 1990)

EHHRCIERGEAEE  FAXEREENRCEREEEBAB L% BiEF
ERE - AREE > BARG > BA4RR%S > £RAHE > EEEHR/SWEHLARESEE -
SHEBEREIBHETEERAEVAMFESHEINREETEREMIER20% L L BEE4ERN
BEE  ERARREREZEARBEEIMEKE - BEZEZER  REEG I BHEEE
REFEIT100% -

M RBEEBAZREREERENRGSFETHNENHREWIRETR  BEERH
REBREEHEGITRIIMAEREEFMHRE AAWBEEBRERE/EEEEEE L )
28R R304% » 7248 K283 EHEE  RERBEKERRERIEENERBER - £HERE
¥ E > DBVBIUSR/AMEEBVBIUSE : IR (L1 v/v)BENE#TEERERN  £EEEE
il 28 EREREIFTEBE2CBEBEREEDSOEMAT) - BEERENERBRER
EEEMENSE L, NERABEWABREMT RN BRRERRE » MIAEER B P RE,
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2T LRENEPREETRSNERR - ZEIR TR L - BIERREE SppmELH
BIFRBRME - ERELEL > D ST EENs RENEREERRRE S ERES
gk BIDIRKER BN R RE > UEHRNR TS @ EEEREEE I IEE30%

EEEBESBEFRUBR0IFMCHEEZEBEESRNARRER - BINETRE
B 2 B FE o B YL 4 1 M B AL K (Pseudomonas solanacearum )R FIER F2.7% - ##ESM- 3
(Glomus etunicatum B R B - EFEERE22.6% - 1 #ESM-3F1SM-4( Glomus geosporum
) REEENFNE - HFEEERR45.1% -

HEEN  AEROHEE TFEHEEEEBESNRESRES TVEKRES TR - E
BEMSHSMATHIWHRE TEREBIT - BEROoRUEER TSN ERE LW EIER
HE(4: DRI A B BRI HT R EE) » BAKRER  BEBEERNEFEREEE LS50
MY BRESEFRBREZEENETR  BTELUIREREEEFEEUY4R - E£EZR
W RPERBAREACHEENEE BERANEREREERERPCGRET, HERAEL
¥ AIRE-LRMAEERERK TIREEELMLE - KRERRST - BERNAEEREEA
FEHSRMEEEEN4AE > S01AEINFEKAEK227007T - EPERBHBERN ZF
FEMAE o 0.1 A ER AR K AEFI163007C - AEFEBEREETN » HREER
WA RREREREERE  EAREEREI M RRERMZSCE - T N ERERE K
Ih - (1B 75-76) (% 6-7)

AR UEBRTHRANAHET EEEIRE S G - BERRAEIRE Glomus mosseae
B G. etunicarum BEBERTF -, BEEEEREREK SOERT - MERTERMLES 3
(ZEBEEN6Sme/L) ~ B ESQRBEE - FNEAAEGHRETE A, MEE +50% &
B EaEEsE  RBREXAYEEARZHRE - AEEEEREREENE THEEEREZAK
B R R 52.7% - HMRED - TR~ EEA - H HIRE  RME  EREELRERES
BB ERHEREEEZREERTECER (RS - EARERRET, #EANHEE
ERH M EERE - REE  EEEUESEREECERERRE  RRBBHEE +50%E
o HEXRBEBEROPHE - BREHEE 50 EEZHERIOIAS  BREM=E4 R
BiE > EREMEREEHEEYE  FEREERES - £2HBNERRE THERBRRRE
41.66% » EXERERNAPTE  BEXBESEEEHBEE +50%EE - EHRRRESE
EHERRERFENECRE - BFEU LA BRERE SRR BRI S  EHXAR
BRL R =AY RREL - AR 3REKBW - BFE - PiR&E 6 - HAMEEREREAML
B EMEN ER 2 BIERE92.05% » LhAREEER4.75% BE - (BRI FRAIRAZEEESEF
RaogkmBEHEANEESREER) (F9) (E77)

AR BEEBEEREFEEEREREBN 197TFERERTESE FETHEN
MRV BEERE  WEARRENE  —ERTEHENELTKSI(N © P,0s * K,0=
100-250 : 100-250 : 100-250) * M EBE76 mg/L s H—RBHEENE(BX%A B4 - R L
(TKS1): fI#= 1:1:1:1 v/v/v/v) » KIEBE19 mg/L - EARE T REIAMEEEGEY REMNERE
BB S ERE ER R R 34~47% - A B ER R LR PRIRRE(Glomus manihotis
), TEA SRS o Fre P IERH & (& ¢ BE ¢ #F=200 : 200 : 200) F » TRER BURGL P AR ER - E i
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8. AT e B e

\@ R & KR ENHE REE ZoR ReR
it (cm) (cm) (1) (2 (8 (cm’) &)

a a a a a a
R 5.94 2.479 7.50 0.389 0312  19.99 52.70

) b b b b b b
REEH 3.89 1.995 5.85 0.213 0.156 7.81 1.66

EATAHRI RS F R RASEH 2 IS » 22 BORBEE (p=0.05) -
b LIBRENBES A -
2BTEEE - 85/8/14
3FHEHE « 85/9/18

R AAAE BRI E B HR L
7 3= fecticd ERY b ERAEEE IRf¥E FEHEH bt
(cm) (mm) [(69)] (AF) (RFE) (cm?) %)
HE RIEE | 20 R | 58 REw| | B ke | 5w ke | B ey | e ey

| BB+ SOYTA a a b a a a b| a b a a ay

110 | 86 (|30 [ 29 ||68 [64 |[13 | r2 |{os |08 ||471 |427 [[2500 166

%5%%{3%. b b a a a b a b a ab a 23.6b 26.00] 166

9.7 6.8 3.7 3.0 7.2 5.4 1.5 0.9 L1 {038 50.2

» RStz b YE c c c b b b c c c be b c

58 | 49 |[[24 |23 (|63 {54 |[o6 |05 ||o6 |05 ||i188 |157 |[|3833] 666

2AK c d c b b b c c c c b l0'3c 41.66] 3.00

58 | 4.0 2.6 2.1 6.1 5.1 0.7 0.3 07 1-04 19.7

KETERZRXFRFQH S RSB - ZEREE (p=0.05) -
A ¢ LERTEHE, RN R EIES RS -

2. FBFEHHA : 87/3/27 -

3. AZEHET - 87/4/30

— B8 (Glomus manihotis ) 5 & A BRRBATRE IEE(G versiforme) B Fi&F » Kk
RIEGERAER  MERELS - K%?&Eifﬂi&@ﬁ@ﬁﬂiiﬁﬁ“ﬁﬁ-ﬁqﬂ » B AR B AR B
BB TG IS IR % R /K R 358 - (1 78-79)

MR : A@*m.ﬁﬁﬂMﬁ%f’Enn;‘?&(Cmerarla Senecio cruentus DC. cv. Snake
Eyes) T GREETRERENERGBER OVENRBEESKU LZERBESEEG
etunicatum, G. mosseae, and G. fasiculatum) » Q)RFET ~ B3RO KBVB #4 ({58 HEpafg
2~1/3) IR ERLENE, C)FEIER — K& V8 K /4B 74 Y518 (Johnson) * (4) HAEF20/15
T (E?ﬁiﬁ)ﬂ"]fﬁfﬁﬁ AREERKERERBLEHBRENEIRE - XNEERHIEH %R (Cin-
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eraria, Senecio cruentus DC. cv. Kounosu) BAE R 15/13°C T EEHRBESEEE - ARERN
Hh FERR M TR E, BEREHEB4BREBRABEHCHCEEEEZR - HEREIRR
R REREREM - £V AR UBVBRAE 86 ERA 1 1 v v v BNEE
Ev MMk BETEZEEETeoR » HIRREIREEkITEBO0.5- 15506 - K XL
BRBRSEHBEESICAMES - BAEN20/15°C T 15/13° CEHREFMIE—ER AL A, M
R 15/13°C 2 FH H620/15°C BREENE i B AR fE 2L Bh0 55 0 - IR R AL M Al B v 3y e L i
ZHARTE A, HEREETEIMHAREF SRR  B#ETROBEREZEER HE(
62 ppm)HJ3/4 - ([& 80) (3K 10) '

10 FAENIE SRS RN A BN TS EMEITE e (84.11.04~85.03.27)

Table 10 Effect of VAM on flowering of cinneraria (cv. Kounosu and Snake Eyes) in plastic hoouse.

Cultivar Johnson solution Inoculum Flower no. Days to flower
Kounosu Full P -VA 200a 125a
1/4P -VA 150c¢ 122a
1/4P GM 202a 118b
1/4P Gigaspora gigantea 180b 119
Snake Eyes Full P -VA : 105a 133a
1/4P -VA 87b 132a
1/4P GM 106a 127b
1/4P Gigaspora gigantea 91b 130ab

4 replicates for each treatments

GM: Mixture of G. etunicatum, G. mosseae, and G, fasiculatum.

Medium: BVB #2: pearlite: vermiculite=1:1:1 (v/v/v) with 16ppm P.

Full P (62ppm), 1/4 P (15.5ppm) of Johnson solution.

Means followed by different letters are significantly different at 5% level by Duncan’s Multiple

Range Test.

HEHBE: REEY - BE  ENFRETEE (K1) F/NEUEEVAMFZ #E
MEESBEEER  HEERERHAERE - HHBSERTERN EREFERENMNE - BX
=B HES » SONEGBLBBEMICT @ IR VAMPRIMEZER XRERRR -
BRSEEEREE TAETPMENER/ NG » B ES/ NECEFGREERNTHEN20%
Db BB EREEEKT LI EERET 0% RE 14 EREERIR BEREE
B REFHRTPHE (B 81-82) (X 11-12) -
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z11. HBIEBEEERERIHT - D+ @ Llw) BIREESEENE » R
Glomus spp. B FEAETFIG R (%)

& 2 ERNE
+ ¥ 1l vy IREE x
FERREIR 65b 78b
Glomus etunicatum 85a 98 a
Glomus fasciculatum 86 a 95a
Glomus mosseae 80 a 9 a

X EERl BRRE B PG Bk-4421 v 2R E
(7%, 1992)

F12. SR ETERTR LS ER S 1852 Gloomus spp. BRI LS8 S

AREES
A i (L =11 vWiREY) RS
FEEIR YR 50b 27.0b
Glomus etunicatum 45b 421a
Glomus fasciculatum 7.5a 46.6 a
Glomus mosseae 43b 23.2b

T3, EEEEEERISIEARS ERE

B2 H ERE HEEERE THEh EREH
® REEE
4H SH 68 ¥

FERARE IR 71 32 11 114 636 6.02 100
Glomus etunicatum 175 61 23 159 876 5.51 139
Glomus fasciculatum 107 47 23 177 1049 5.93 155
Glomus mosseae 65 44 29 138 880 6.38 121

x * FEERERA 30 HRENE - HEMREELURERENE S St

(7%, 1990)

BERAEERBRATRBMENNESEENE

B AR S BT FE 48 B AR B B AR B A i & B S R S AR B B — 7
R - EEBEREARTACHERERABURTERBLWASA(E  BHFRE
KHRMEMEREERERBOTE > BHUBRENEERE  FoLRBERRRES
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BRMEY  NBHE - BEESHAEERTEWAN - FK - ¥ELE) - 16/ H1E
BHEE)  ERGEE  MTE) > ENSHNERSEZREE - TUREREFIIERRK
EE - BEREEECREBEAERMEDBEER  BEARERMEDERN—KBES -
LHEERBE U REAMEYRBBEERERNER - MHERE - |

B AERBAROCESBEABRELEEREWRBSEET I X EmEEHE
SHMAEMNBNRE -  RENEBRAPEEGZEEY (¢ 1v/v) - TEEEREPLILZH
W% EERY - HpH{EK0 - BEOHERENE—EERS  HRME RSB 24
g - AP, 0, &8 R32~33% » HEBIERARES - KRZBNERE 24 KEE
GE195% » BEER191% - EMMEARENE T ERBEEFREREMEREAK
B E R A Lk - BESEYRIKRI A - B R R REY AR EEAA - B
KA PERESHCAR  KBE - ERFNERRE  RTVHERERENE#NS
B RABRERBEN G ZpHE » BHEBTRIERNERESD - EMZERGTH) RBEER
RE - BE - BERSCESMEDER /B H% > TTLHAEREERS @ LERER294
Gy o b4 - BHREEE R ESIRE BN EARESHIRR - (H 83)

S HEMBAEEAEIte) AR 2/NBE > BEREERENERNMELR A
=1 1v/v) FE—BERAAZEE LMK  BEREE LRI EAMEYIER LR
B REBERENBERN » REZBREETS5cm » BERHE4.6cm - ARG REREE KK
WE - HE > BHERINEMEE  AEERA/D ETREEER - IHEREERET
REREEERENED > [MER%  SEESERS - B8 BEESEE - LEAER
WIS S B 2 R (PS+B) » H&HE33.1cm » ZEH358 - TERE0.62 » BATE
B556%  BEERBERMARZEEEB EAREZR - IR EZEEZFECRE
(NF+B) » B &% ®37.5cm - ZEB3733E > ThAB034  FER333% - BRERBEFMK
WeBREG)EREZR - RS EEAEERREEEREZRE(VA+PS+B)  HE
RS 57 d4om » BEELS2.0% - TERB1224 - BATESRS0.0% » B &4 KA R MK #
B2 R (B)IF - ([H 84) )

R4 FEBIDRENERSERERE D S LR R
Table 14. Influence of different P (phosphorus) concentration on the mycorrhizal infection
percentage of asparagus

Fertilizer Seedling age
N:P:K (mg/l) 30 days (%) 45 days (%) 55 days (%) 150 days (%)
160:0:120 24 76 83 -
160:20:120 24 58 79 -
160:40:120 17 42 74 —
160:60:120 0 0 2 50

*  Medium: soil:sand = 1:1.
** “_>: not determined.
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FRE  HEBERERBIT T EAME IR B R B RS
HIRESMEDR, TREHTECHEEARSWR - RENERED AR CHEBRE ZESY
(BEHELh6 2 3 1 1) - JBKE R pH EER6 - EHRMBHZMAS - BELWERENE 85
G HEMERSANNEM 24 g BRRENBWER3T - B AP, 0 & B 3233
% HEBIIRATREE - ERENEPRIMN 12 MKEE(212.4me- P/L) » B8 BIAR 1 7R 0] %
e B 6K - WIRBRRTEE7% > BEEERERN R YRS - 76
RUBINAERERE S AR ERMR 3 s EREE N 17% - AR EHEBN56% » TELBRig b » (B
TR - B REEEREN A EREE S R RS BEB)IER 10 XL Tt - EEEE
B AT BARRR PR AL B M LI RAR S - M R B E R N17% - AR ERIINS6% ¢ 16 LB
B BRRRE - REEREREEERNEC RS > R BRI EE R -
BEAREGEEEELAE  CEE 6 R BETEE 2 S IEH LS - o5 M e A
S EERERAR C RO E o dh R e EIN42% o AR ERIINS3% o TESBUIRIHEER TN o SSARTE SNl
Wiz MBEEEREAFEEREESRE  SHEBEEERESRELE  THE
R RSB L3R 2 R B 22% » TEJBRBAREIN AN - BHRTE LB 1544 » B2 e B AR
MER BEEREREEEE S HIARYE » TR 16 KRBTSR - S EE e » 1
BRSNS BE 2 it SR ERAR B0 5 - st L ERES B IN39% » IR EWNNS6% » TESuBL/RAHEE
I HRTEABUBIESA  MEEEREAEE LRSS R > HEEEEL
REZ PR LR - AR LR RN s R B R (HIER SR BT » kT Su
Hhn2.344 - (& 85-92) )

215, PRI A RSN B R B R A T L £ R
38R

=
Table15. Influence of different P (phosphorus) concentration on the growth response of 4-
month-old mycorrhizal and nonmycorrhizal asparagus seedlings grown in sterilized medium

Fertilizer Stem Root Shoot Root Plant
N:P:K (mg/l) No. No. dry Wt. (g) dry Wt. (g) dry wt. (g)

Non-inoculated

160:0:120 3.8° 4.8° 0.050¢ 0.142¢ 0.192¢

160:20:120 4.6° 7.4¢ 0.33¢¢ 0.280¢ 0.616°

160:40:120 7.8° 15.6° 2.464° 1.170° 3.634¢

160:60:120 9.0° 24.4° 4.352° 2.396° 6.748°
Inoculated

160:0:120 9.4° 27.6% 6.386" 3.510® 9.896°

160:20:120 10.4° 32.2° 6.744° 3.316™ 10.060°

160:40:120  11.4° 26.2° 6.748" 2.948 9.696°

160:60:120 110.6 32.6° 7.648° 4.264° 11.914*

*  Medium: soil:sand = 11
** Sterilization condition: 121 C, 15 psi for 40 min.
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ERALEREEEREIFLANBR NS

BURER = HEREBHEEFIRERER » TERESHEEMENER - HEZIKERE
WENEZ - ERENTEY  BEABFERSFURE TREURSERHERFIH
MEEEREEN - AL -~ F R - FNHEVHEREEESED  HRECHRNRABRE
TEENEE  REEEHEEFSHWRERERRMERREEMESL - B2 - BRI
BREIEREBRERANEEIREE - A—E2REEREHEE TF LA R AHE -
FERZE - HETEMENEREATHERRB S KRS FTRENS - AERBEAMHATIR
ZRAR > Rit4ENEEE —HERAEBRI0AEHWHETE - FFETERERZEERNA
+HEAB—-HERNEEERNEEREBRENEESNESHREEENEEERRMER
ATETHIEEIE RS MEEETRGARAT(STHEEE—BR154-65 1) W
FREBETEE HESFNEFTHIRIEREEMRN L -

BERETAEEEIDENER LEIIRNSBR

(WS EEERE?
BEENEERE - THEFSHEDHERER - #SEEY - BEEY - SFEDE
WFHEY) o IR o TRAEY  KEEWEIRAEY - TARBEENE T 5%
(Sieverding) B9t 3t » FEEIFHEY T > HE 134% B IERERIEY » 70.9% K EHE AN EER
Y 157% 5L HEAREY - £RMIEEIREY T QEER - FEER - GTR - %
Bl MBELER - ESE - BEER - LER - EEANS  FUHEYTETERESERK
PIARIR - TR T EREMR I EER - G0 SI0kEL, EFRL B SR, Bl
AR . Et FBTFHERWEREES BRIV ERSRESRCEEERET -
(BASBEEWEIIEE KT > 35 » BEZ) « B GUNER - BAE - 3% -
i), 7Rl RS PEREILER) « B - BN HFE) - ERCKE - BHNET - 55
BT - HEEEY - HECEBR - BRI - hE) - JENE  FLEH > BFH - K
HAY WY £BT%)  FECME BX BSB % HHE BEF -HE
—ERAT C FHREAEE C BETE - B - SIS FRBKE - SEBEEEANEHIRE (H
93- 94) - EHRMEAFEUURTE ~ 118 ZW - BAK - LEYK  £8  BEBREH
WBE WK NEREEY  HEESHUETRREREAEER -
Q)BT TR
SRR AREEE AR FEE TR —4 - RIBAUSEN. C. Schenck) i+
HEARMISEER R Ak — B ER . —RERT LR B-RO T ERRNEE
BB 0.6~ MEMTFEIT « DEFIAEUEHAMNREBSEE  IRESETNNTESE 1E
MTHIBE  EEENELUDENENAREE PELSBRENEAERE - BELBRE
RS T B S R B S BT T Y B R BRI 2098 1 1 B N B IR B Glomus clarum » BEARE
THTEERSOMT/A4L - SEAZEERET LA 007 F/5E - BX L
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B AR FUF40 Glomus mosseae, Gigaspora sp., Scutellospora sp. FER G T IKIE®R > B
RER  HUAIENEASEEEELYRERE .
) B s L AR iR (e

BESNEEIREEEEOST S8 8 - SHEHE - Hh B A7 B % KR R
# o DIREREMERR  tENBRRETERE e ET - Lt 3ms -
4 RAEGAAILIBIZ 2 BRGRE A9 A 8T 1 R 2 7 - FEERIREHIRE Entrophospora
columbiana ; X MERFEBE A EBRMKEN T (B8 3.11) * 2B Entrophospora
infrequens © Enirophospora B ERE I PR =2 i: -4 BAERT BRLBEHHER
B 2R MY Entrophospora kentinensis » R ENEBBE AN ERENETE - LIRESIES
BME » AISEENEE @ 2L S ssss E5.5%]6.5 2R - kAR 1
FEENAEEIREHE DL Gomus mosseae 53 - TEhE#h ST R TR R » h—
REEAENREE 48T DEWRDEYE — 8 EUAM - ERKEEAT - 5
F S My 1 S M , F45~5520 » TENEBE 61 manihotis, Acaulospora tuberculata % -
Acaulospora BRYBE R A S TFAEREE M 148k » (H A scrobiculataRl'H T g M + 8 (Vg th
WHREERME) R HE - EERE LSS ENEEES G pansihalos * B TEIEEEAK
BREBRABEREROTESRERE 52 [F) 45 s T8 B M + 398 B9 B AR B ( Glomus
fasciculatum, Acaulospora laevis) (BRI & 1 5 o SR FE {8 % pHIS .S % & RpH48 - HI, -
EEREERERBESHNER - BREELTBITREONE R BN SR EERRE -

OB R WO H R | )

B R B B B AT BR AR ERE - EHEREEENEN T EEMZ — - RIEES
AR RN SR E R ENEE A . BHE 2 TFEATENEREEE
ERAMEER » UREREN EREET - FEEMEFAA TR ERIENBEET &
HEREEE TN BERE - IESRMAXRLER - EAB R Lt A5 B S B s B B
FREYHR L ESIN B PSRRI EENRESERE - B EAEY B R B BE KRB (B
WIRRE T E) - Bl S » HHES - MELEEYNES - XEM > #HEES > A2
BB RER(RERKLETES) - R ER RSB IEN RS BT Sy
B RS B LR B R S BRI A BT o |

7 [BR H AE  EE RAR  RRA RR T 2 BREBETHBTNAERERS - D&
BAZEERMUNEGARPET  BEWHER G etunicarum i LA60Z TE/ 2> F B A
FRESSKIF » REFBLEHNE2% - 45SMEHE % - HIH 50% A9 RR e R « T L2 o { g
BREE » ERSSKEREREE0%L L - D Rt s R e Esmns
BHELIG0E T AFHBIB L RSB IR AR A 4 RES TH50% (3 14-15) -

KBTS (A. B. Asmah) ZE RIEES M + 3 (pH. 5.3 & 4 NREEEKFTB I R
ANEE LR 1 R T SR B R 45 550 2 T/ A U R BRERBE BRI R ERE -
BERHREI275A T/ A ER - BB Rk EE iy ey » ENRERGEENAEE -
W SRR BB I R R R TR B AR -

GCINMER+H T ERENSE
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EREENES  BNERERERGET - EMEREANEERTR ABRINEHRE
HEE‘ZLXJH:% BN R ER R EREERERAR - BERR - KERIBEMAHEREK
CERE  CIESEMAERF - KT £ OERENER - EERRETE
@%Y@?’{‘?‘J%EE"JE@% (ERERENEAEENEENSEERINRE - RoE B HE
RS E U R R E RSN REN - MAERREIIA - ERITH T AT
6 e B I AR T B T S M A B 2 e g L A D A P A ST/ N R - B E L ER AR Y R
R F R - HERBAEZSH(A. Brechelt) FITHIBIZEIE L - BHHMA A
1 AT L ¥ 0T B S A/ /2 BB B 30 MR/ A RS - RIBERE R REAE EERNZE - T RE
R B AR AT - B BERRITERR T MERER T RAEE
HEREDLO: IR S AT @ M REREANEERERG - 1 HIERECERE
MR- SENENBETEERME2IRSE  hA R ERRENEE - BERXE
KRB EASEEEERESFNRBETEL/NETN TR LR SGNEK T REHRAL
NELEEERER  BRLISESRBE G HERFEEERRGEE  KIRRLEER
§35%  BHRASEBIEET 6% - FRE L EEBRBEE (1 95-97) -
CHFMRBENEHEERE - BHERFNER -

FH RS fb 2R s A 45 SR ~ AR - AR - RERIT - 5B UL BEH A % B EIAR
%ﬁ?ﬁﬁ%ﬁﬂ%g s (B A BT NG AR B B SRR R DUR (R A TR S
B TRIERL Y B2 - GBS (Benomyl) ~ JEHE (Thiabendazole) ~ FF E: % {R1F (Topsin) » =155
(Calixin) ~ ZETHEE (Triforine) ~ =3%4X (Triademifon) * Imugan - Banrot% » FRERER
RERFNRFRBLEYRBNE  ELEREEGRIBEREERERATHVRE -
16 A S R R AN AL B A, KRR SR B LS, KGR S B ATHER
R ERERE, ERMESALFEAERERENEYERIREEEGHRER
Y, R T 4 B MR - R > &% (Demosan) ~ TEERE (Fosetyl-Al)
WE £ (Ridomil) ~ #78F (Terrazole) SR E B A E & MR B ARG R » EMERER
B ETE - R R PR T B TR IR E AR L BRI R
HERRMANHEAEBEEREEBENE T -

(NESEANEBEBREZE T E M (Host specificity)

ERNERREEREREIE % - Ay DR ENERR N ERERER
RER -  BEENEEFEESORYNENE  TEEZRNEYAS - RAEREVAEF]
DR BEBERANEER  PEEEIFEGEEREENEREAERER

CEHENERRFZHENESF

RipERASEERFMNERERTRFRE © R G mosseae M1 G. etunicatum

BEERBETFICEEAR » B F2R°C » TR—ENBIRRIRFR -
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RN AEH 7]“& & AT

FSEZE B
- JKER (REBBARE )
- EIZEEWFAA
* 1%HCl
* 10% KOH
- B EEEE K
* 01% Acid Fuchsin-Lactic acid A&

T

1 B IRBEE R BERFAAIBH -

2. U EE R AR E 0 BiR10% KOHBE K TRE - RSBEREEmME T4 -

3. LB RK BB KOHB IR » A 1% HCIIEHR3~4 57 8% -
#*ERBREAGIRGBRER) ) AALBEEE/KEE  EIRWELEARBIE - &
HERE @ RS EE/KE 0 HMA1% HCIERB LR 3~4508% -

4. 8] H11% HCIF W » MTIA0.01% Acid Fuchsin-Lactic acid V¥ 3 B 8 IU/ )\ S A0 2 EE AR B 72
g5 8% -

5. B H! Acid Fuchsin-Lactic acid ¥ * I LA & Acid Fuchsin B Lactic acid-Glycerol Y& ¥ ¥k 7=
Mk FERADNEE THIE -

&t
FAA : Formalin-Aceto-Alcohol 7A ¥ fRIE G 8 . VKEER K 50%HITERE » LL90:5:5 (V/V/ V)Y kL
PIRE -
B PE UK © 3ml NH,OH + 30 ml 10% H, 0, + 567 ml tape water
0.01% Acid Fﬁchsin-Lactic acid ¥¥&: 875 ml Lactic acid + 63 ml Glycerol
+ 63 ml tape water + 0.1 g Acid Fuchsin.

BENER(VAMZERREEE (AX REBHITRME)

A. ZE LB
1. 2.5% KOH
2. 3% H,0, or alkaline H,0, (3ml 20% NH,OH + 30 ml 3% H,0,)
3. 1% HCl
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4. Yt B : acidic glycerol solution (500ml glycerol + 450 ml H,O +50ml 1% HCI +
0.5g Aniline blue)
5. F¥ © acidic glycerol (500ml glycerol +450ml H, 0O +50ml 1% HCI)
B. Ak RF B
1. AWK RER -
2. BHRIRARE D - TIA25%KOH (FERTEER) » LIKIBIEIC & 10~204718 - (T F
R Z BRBE T S DR R )
3. BIHHKOH » 6 A K MEE =X
4. 1IA3% H, O, or alkaline H,0, R =7 ##
5. BL1#RHCI » BR{b A5 8%
. BlHHC » IO AKREHE - DIKBIEICEI~ISTEBRR -
B  MAZBR -
EHEME T HE -

® 3

BiA:
A. 3EH : 10% KOH (R¥ [ 7 kA A)
B. 3£ H : 3% H, 0, or Alkaline H,0, (#%3ml NH,OH I A 30ml 10% H,0, * F 1A 567ml
H,0
C. B81t : 1% HCI
D. 4B - a. ZLERHIH (Lactoglycerin)
0.5g Aniline blue or Trypan blue 7 875ml Lactic acid, 63ml Glycerin, 62ml H,O
b. B AER H i (Modified Lactoglycerin)
0.5g Aniline blue or Trypan blue %5} 386ml Lactic acid, 354ml Glycerin,
230ml H,O
*Lactophenol B 7 » BT A A
M#&E : Koske, R.E. and J. N. Gemma, 1989. A modified procedure staining roots to detect VA
mycorrhizas, Mycol. Res. 92(4):486-488.
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%#imi *E.\_.\ Kk EZ A Z

HITHEYIR R BB B R B (Arbuscular mycorrhizal fungi ) Bt RE - BIRZSH
RILIFIA » 7R Kormanik 82 McGraw (1982) Fift - #7438 Xi% (The gridlineintersect method
) B—BEFR TG - AIEREITRAREAEEERSREZIEE (Giovannetti B Mosse »
1980) , FIE—F R HIBURRAR R B - BRI B E 4% (intensity ) » SEERBHE
B - 215X 15cm? WEAKGERE IR 2 BN EE) FE0. 55N 2 F%EE - SEE%
BRRRBEABRRIA - & THREVREBREEENY T > SEME FEH - B
BRI EERARE LI THEE > MBE EMT  MATA » BB0HE R AR T3 B
BH - TSR BB () RE BRI BB (b) - B0 10 X 2015 2 B A4 E 244
BHIRABMERE - KR ABEME SR AR (Christie & > 1978) BIRRZLE [0] » RLEREL
WREHE25% LT B [1] 0 26-50% K[2] » 51-75% B (3] » #ER75% Bk [4] - SHFEHEMT

A REGER =b/a X 100%

OV+IW+2X+3Y+4Z

BgiraE =
V+W+X+Y+2Z
V.REZE LA EE MR -
W.XY.Z KRB B L FTBEIBIARE » B EEB25%LL T » 26-50% » 51
“15% B 75% LA E -

SE R

L. Christie * P., E. I. Newman, and R. Campbell. 1978. The influence of neighbouring grassland
plants on each others endomycorrhizas and root-surface microorganisms, Soil Biol. Biochem.
10 * 521-527.

2. Giovannetti, M., and B. Mosse. 1980. An evaluation of technigues for measuring vesicular
arbuscular mycorrhizal infection in roots. New Phytol. 84 : 489-500.

3. Kormanik, P. P.,and A.C.McGraw. 1982. Quantification of vesicular- arbuscular mycorrhizal
in plant roots. In:Methods and principles of mycorrhizal vesearch, N. C. Schenck (Ed.). Am.
Phytopathol. Soc., St. Paul, USA. Pp.37-45.
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BEHRARER P INVAM) B4

il

=l

BERALERER LI ETNERMEY - HREENEREBS, EFRANHBESET
BREMEEHER  SEEREFNREHMNNEERBEEANSE - Bt BENE
ERBEERMEERENERBRERATE LA RIS - {BHREREE— &4 ey
HE > BB  EWESENMEEIAMCRS ZWHSIER » HERFAAEYEHE
BN THEEESR - BRENSERSIEME L MERS N ESRikED » HrRES
SEUMBRNVEELBRELASBEMNSEE2THYES » SaERFEASHNE
% ARERGES SRRV EEERIBAEMA S BT RTE SRR » 5
EREREIENI c EEREES  BESABERINBRERE - Hh RS HFSRRZR
LA EEEERTE RRWEBEMAN - $I40 Glomus fistulosum F1 G, fragillistratum &
REVMREFTBRNFE S TEEHERHEREMBERSE Glomus claroideum F G,
mosseae » FHIL T4 » HEMNBEETENEEY - BEENEEMLE > TRE—BKELL
THPFOMORTEE  TESERMELZARESWEE - ZEMENEREEEE
ERE - R EE A BB T R L RS R AR A 0 sk Y B AR R
#EDr. Morton A%k - HEF - HANBEREHAFEWEE - ARSHBE B
NHERESEESW RN E -

EREREERA36000F A AE » HEREAHEE 40002 R 15 B 14 18 fe 525
REPRETIEANERRE - FEERROERGET  EEERVMR LBAWEY - F
FREE IR ERBURBRE AR ERE R . SN EYREREER
REREE  BRIEPEROERE 0 EERTEREER DL TLRERE - Sty
TR 18 ] 54 3 ] R S AT B T 9 I 2 B e A e A N S R R A N R R R 0
R AE RSt BT A R B B A S T DA S5 R 0 90 T 7 5 A T o Yy A 3 B 2 IR R
BRIAR A AR o (IN'V AM) B 5 B B 9 2 AR 768 [ BB (BEG) M A6 1T B A0 SR BR ST S R 5

Ui

BEREREERP LB

5% 5] %] F% B4 AR B & IR .0 (International Culture Collection Center of Arbuscular and Ves-
icular-Arbuscular Mycorrhizal Fungi)(f&if§: INVAM) A EHERBEEREALZHYRE R
#(BDr. Norman Schenck [ 1985 4F B 8I 37 HY » ATI BRI ERESR I R A AW - B4 E B Dr.
Norman Schenck HJIR 4K » T 2 1990 £E 10 B ¥ 5% =0 0 8 4% 76 ¢ & JE 75 A B2 Dr. Joseph B.
Morton#F ° E KR Dr. Norman Schenck Ff % 32 #9818 ££ 75 270 18 47 17172 W6 B8 BB 53 it ik
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BSTEGIEHE - AgESEREASEHMEERI043EENR - 67TEERE R44BEH Ry 2H
PEE - L EKERETERRRME - BSOS B EEE BT R RN50% L £
B RRRLERTAMECRRMERREEENRE  BURFRERBEACERENR
TR BB B & A 2 Dr. Frank Pfleger (BB o - IVAME §18 TEA B-t4% - L EEHH
Dr. Joseph B. Mortoni&{E * T —EIE{F (LRI AFBEETOEBRHS tHEH
EFBRRLESGREINTRAER FEKMWEIE— A » Mr. Bill Wheeler 2 B BRI
MEHBERESE I  HEABSBBE LI SELIHRSE - INVAMBEREREXES
e BEEN o BEIRYR - PEHETS B IE AN RE 9 B R BR AR A A W) R KB A1 (Brooks Hall) -
(18l 98) ‘

INVAMBIE E R BB ESEMN SN RE AERE S (B 99-103) - B GEE—MER
RPBE > (HHK95.65F » ALISEBRETEE R 24-31°C) ; —H LYEZE (Headhouse) » Bl
MRBESE » (FHF3E  EOBETHEERESENEB IR, —HMER4E K (Growth
Room) #IFHIEA » BALISRKEFARMEYERBIRE - FLUSE— 57 B FOL R EU
MEEHEREEERENEE, ML R ESGEBENY 154557 - BERRFELT > AU
BELREE, ME4CREARER - AURTRBRTHENERE; 53R E PREREE AT
ENEBEREER20°CHERERRN; —MEt 6PN ERE - AUETHESE @ HRREE
W92 » P17 Nikon Optiphot ¥ {7 #H 2 (DIC) B %% 1 % )t (epif luorescence) SIS LS » A
RIS E S RERS 0 APREABL  =5FHHRE —EXRERHRERRK -
EENEEARERRTEEEEMEMIEEGE  EBENNRARREEREIT - I
ERREEERNRETFEE  HEEMEARESH - ,

INVAMBI R 2 ¥ Bk H £ BB KB 2 2 & & (National Science Foundation) I3 #g - B
199 14E % 1996 2E YW FEAVER AT 1000 BT H &% » BERBETER LN POEIEEEL R
IOVIFE » TR ENISEI S R — RIS SRS - BETTERESEE RINVAMA G I
h(web site) * ZEBINSFR 1995~19964F 53X B A 140 B THT & ¥ - K BIREMEEE H AT R HE
BEHNETEN > RS IERHVEFENVEESENERF - EEERLET BRI
pode o SMEuEAIEEE R invam.caf wvu.edu ° FER KA FLEE (1996~2001) » INVAMEYIF 2R
B 1500 A% - BEEREER ORI EER R T RREHREIREREN (germ plasm)
EEER > BIREEEEHEENCER  BIMEERMEARRERREARZH -
B 199146524 » EAS0MHERIEZ T OME - EF36hihBEEMAE - S bzt -

INVAMB R EEEREEACKA » NE—FENS » 8 AFHNERES3805T » T
SERH10 0 00070 - EEERARETOEENE » &% - £RIEZUSS 10) - ADFEER
HIHEf R R AR B (USS 10) - (IDEEGE )R 120 X(USS$ 90) - AV)EEGES)
BRI B R e 2 FHEE B (USS 10) - (V)T F A BEEREEE (USS 50) - (VD F L ¥EfELE
—EEREE (USS 25) « (VI BE—EEZ R 120K (US$ 60) - (VI fE(E—) R E R
172 FEE (USS 10) - (XD) BEZAREUSS90) » (X)&RHEITEENE AR EEMEUS
$25) -

INVAMB BB BEEINVAMTE HHIREZYE: SHREKRKEXE40 T - F—BHHRE
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I5%F > WETHET B £ NMES ZEEAISTTFRBERNSS . 28EY
MAGFERERE PO - BIAREER TR - FREVEE % GUEE —haiy
R - R LI EERERAE - B Bt B I B B -
ERERNMES > RAEFRUTHEBOINEDE  HEaBnpmem e e - &
BHBIFE - REMBREEAZRTONEERIBEAL  EEBEE IS KR SRS -
HERWEEE » EZFOMEI-SKRE  SREEESI0T - +RLURE > BRKBELS
7550 » ZHREARE » BRKEXESOT - BBE—EALUEE > SAKBEZEL10007T - &
AL BPERBETURSRERREREREMBELGE - X - HRINVAM - FEDr.
Morton S8 Ry H 2 HHEM AL - FTUAFERFRIRIRI MR RS - SR ESH AR - b iat
ATR B B B TR AR AR AR A BT 98 » 0 L B0 BB
LN f
1. B o B B BT A

a. BAE T BE: PGS BB N P R B I BRAR - AR EBE - BRTINVAMET6E B 8 1EY
RFEAERBR  BERENEBENER (B 102) - EEINRRLN - 555 5E s
L AR LR A B 1 B B K A (500 10 m 45 m FLIE) 4% FELL20% J 60% B
WBERELTE T © INVAMATSE B S RIRIB R EA/NOHE 5 - BE =R E R (4cm >
8cm » 25ecmEAY) - SEREAI BT R R H AT AN AR AR/NE - (B R R E
ENENFREREUURRESEMNT  NFREERNNWERBEY - i - 5% B H A F A
FH o R R 0 34 4 L 9 3 B S R L 40~ 509 8 FEE 9 5 16 4 5 AR 22 I
SYBEHICREVTE FBR T RIFISN - M ARIER A EA g TS A - H5Ma
FRIRTF1R0.05% Sodium Azide FI¥SHET » 35 863 F AT T WOk 52 B S Ay E 28 48 A
(voucher specimen) -

b. BRE¥EEANE: INVAMFTAMNAERNpHA S T2 » SSENE T EEME » (KRG
BRGNS EEALEEBENWESTEE - pHS9 - SR Esppm  FHESE
<1% - BT 4mm FLE B RET - REHN - BEELI2MEIIESGE
B BUERKFAEpHE - DOSTERMBER » SR —/NE > R4/ - 155%

- BT EREB0ORBAIT A -

c HERHEME AL KRR ERTFNELN200Z7 > BEEBURENSBND
o RBIEASO0ESHY R (Deepot) B 1200 EFF 1544 HE F % (Pot) (] 103) - 2
B EBUBRIENET 0 BE=EA% - EES0~100 ZAHE - B EREY -
HOEM > ARENERL  RARBENERNYT~ BREEE » BT SR -
HEBYRR > MR DTS O - BRMAER - HERNEEEN RS g
#EEBIRE: BV BBELHRAENET  SUEANEEERELERER - —ig
RUK - WL EEEEYE (S S R SR R R A R
RBBEBEE I ~3 RNEHEBER - ZEH 1+ hEES R E R RSN REE
BEP~BENERT  AEREBRENEES @ER B2~ 3RNERES » 8%
B —B BB Bk (Monospecific culture) ° Nt AR 8 e 5 S BETH 45 (Trap culture) © ¥E 56
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WEHERHETEISEEEARERERN —2BNEEY - hE—PBEMNE—FE -
A _FORE T AR T P LU E BN, - #E T (50~ 10078 £ 78 2 /R SEATARE -
TS RAEEER - REFMAWZBTRASER AR/IRE > HIS0ES - &
AERNERNEREERENAERA  HTERNEBEERS  FIUUBERIE
B e
2. HESEBESHETE:
BAAESRBESNAERENEREERERBR AL - BHAER
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Acaulospora appendicula Spain, Sieverding & Schenck
Schenck, N. C., Spain, J. L., Sieverding, E., and Howeler, R.H. 1984. Several new and unreported
vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Colombia. Mycologia 76:685-699

Acaulospora bireticulata Rothwell & Trappe
Rothwell, F.M. and Trappe, J.M. 1979. Acaulospora bireticulata sp.nov. Mycotaxon 8:471- 475

Acaulospora capsicula Blaszkowski
Blaszkowski, J. 1990. Polish Endogonaceae. VII. Acaulospora capsicula sp. nov. Mycologia 82(6):794
-798

Acaulospora cavernata Blaszkowski
Blaszkowski, J. 1989. Acaulospora cavernata (Endogonales) - a New Species from Poland with Pitted
Spores. Crypt. Bot. 1:204-207

Acaulospora delicata Walker, Pfeiffer & Bloss
Walker, C., Pfeiffer, C.M., and Bloss, H.E. 1986. Acaulospora delicata sp. nov. - an endomycorrhizal
fungus from Arizona. Mycotaxon 25:621-628

Acaulospora denticulata Sieverding & Toro
Sieverding, E. and Toro, S.T. 1987. Acaulospora denticulata sp. nov. and Acaulospora rehmii sp. nov.
(Endogonaceae) with ornamented spore walls. Angewandte Botanik 61:217- 223

Acaulospora dilatata Morton
Morton, J.B. 1986. Three new species of Acaulospora (Endogonaceae) from high aluminum, low pH
soils in West Virginia. Mycologia 78:641-648

Acaulospora elegans Trappe & Gerdemann
Gerdemann, J.W. and Trappe, J.M. 1974. The Endogonaceae in the Pacific Northwest. Mycologia
Memoir 5:1-76

Acaulospora excavata Ingleby & Walker
Ingleby, K., Walker, C., and Mason, P.A. 1994. Acaulospora excavata sp. nov. - an endomycorrhizal
fungus from Cote d’ Ivoire. Mycotaxon 50 :99-105

Acaulospora foveata Trappe & Janos
Janos, D.P. and Trappe, J.M. 1982. Two new Acaulospora species from tropical America. Mycotaxon
15:515-522

Acaulospora gedanensis Blaszkowski
Blaszkowski, J. 1988. Four new species of Endogonaceae (Zygomycotina) from Poland. Karstenia 27:
37-42

Acaulospora gerdemannii Schenck & Nicolson
Nicolson, T. H., and Schenck, N. C. 1979. Endogonaceous mycorrhizal endophytes in Florida.
Mycologia 71:178-198

Acaulospora koskei Blaszkowski
J. Blaszkowski. 1995. Acaulospora koskei, a new species in Glomales from Poland. Mycol. Res. 99:
237-240
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Acaulospora lacunosa Morton
Morton, J.B. 1986. Three new species of Acaulospora (Endogonaceae) from high aluminum, low pH
soils in West Virginia. Mycologia 78:641-648
Acaulospora laevis Gerdemann & Trappe
Gerdemann, J'W., and Trappe, J.M. 1974. The Endogonaceae in the Pacific Northwest. Mycologia
Memoir 5:1-76
Acaulospora longula Spain & Schenck
Schenck, N.C., Spain, J.L., Sieverding, E., and Howeler, R.H. 1984. Several new and unreported
vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Colombia. Mycologia 76:685-699
Acaulospora mellea Spain & Schenck
Schenck, N.C., Spain, J.L., Sieverding, E., and Howeler, R.H. 1984. Several new and unreported
vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Colombia. Mycologia 76:685-699
Acaulospora morrowiae Spain & Schenck
Schenck, N.C., Spain, J.L., Sieverding, E., and Howeler, R.H. 1984. Several new and unreported
vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Colombia. Mycologia 76: 685-699
Acaulospora myriocarpa Spain, Sieverding & Schenck
Schenck, N.C., Spain, J.L., and Sieverding, E. 1986. A new sporocarpic species of Acaulospora
(Endogonaceae). Mycotaxon 25:111-117
Acaulospora nicolsonii Walker, Reed & Sanders
Walker, C., Reed, L.E., and Sanders, F.E. 1984. Acaulospora nicolsonii, a new endogonaceous species
from Great Britain. Trans. Br. Mycol. Soc. 83:360-364
Acaulospora paulineae Blaszkowski
Blaszkowski, J. 1988. Three new vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Poland.
Bull. of the Polish 36:10-12
Acaulospora polonica Blaszkowski
Blaszkowski, J. 1988. Four new species of Endogonaceae (Zygomycotina) from Poland. Karstenia 27:
37- 42
Acaulospora rehmii Sieverding & Toro
Sieverding, E., and Toro, S.T. 1987. Acaulospora denticulata sp. nov. and Acaulospora rehmii sp. nov.
(Endogonaceae) with ornamented spore walls. Angewandte Botanik 61:217-223
Acaulospora rugosa Morton
Morton, J.B. 1986. Three new species of Acaulospora (Endogonaceae) from high aluminum, low pH
soils in West Virginia. Mycologia 78:641-648
Acaulospora scrobiculata Trappe
Trappe, J M. 1977. Three new Endogonaceae: Glomus constrictus, Sclerocystis clavispora, and
Acaulospora scrobiculata. Mycotaxon 6:359-366
Acaulospora spinosa Walker & Trappe
Walker, C., and Trappe, J.M. 1981. Acaulospora spinosa sp. nov. with a key to the species of
Acaulospora. Mycotaxon 12: 515-521
Acaulospora splendida Sieverding, Chaverri & Rojas
Sieverding, E., Chaverri, A., and Rojas, I. 1988. Acaulospora splendida, a new species in the
Endogonaceae from Costa Rica. Mycotaxon 33:251-256
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Acaulospora sporocarpia Berch
Berch, S.M. 1985. Acaulospora sporocarpia, a new, sporocarpic species of the genus Acaulospora
(Endogonaceae, Zygomycotina). Mycotaxon 23:409-418

Acaulospora taiwania Hu
Hu, H.T. 1988. Study on the endomycorrhizae of China fir (Cunninghamia lanceolata Hooker) and
taiwania (Taiwania cryptmerioides Hay). Q. Jour. Chin. For. 21:45-72

Acaulospora thomii Blaszkowski
Blaszkowski, J. 1988. Four new species of Endogonaceae (Zygomycotina) from Poland. Karstenia 27:
37- 42

Acaulospora trappei Ames & Linderman
Ames, R.N., and Linderman, R.G. 1976. Acaulospora trappei sp. nov. Mycotaxon 3:565-569

Acaulospora tuberculata Janos & Trappe
Janos, D.P., and Trappe, J.M. 1982. Two new Acaulospora species from tropical America. Mycotaxon
15: 515-522

Acaulospora undulata Sieverding
Sieverding, E. 1988. Two new species of vesicular arbuscular mycorrhizal fungi in the Endogonaceae
from tropical highlands of Africa. Angewandte Botanik 62:373-380

Acaulospora walkeri Kramadibrata & Hedger
Kramadibrata, K., and Hedger, J.N. 1990. A new species of Acaulospora associated with cocoa in Java
and Bali ( Indonesia). Mycotaxon 37:73-77

Entrophospora colombiana Spain & Schenck
Schenck, N.C., Spain, J.L., Sieverding, E., and Howeler, R.H. 1984. Several new and unreported
vesicular-arbuscular mycorrhizal fungi (Endogonaceae) from Colombia. Mycologia 76: 685-699

Entrophospora infrequens (Hall) Ames & Schneider
Ames, R.N., and Schneider, R.W. 1979. Entrophosphora, a new genus in the Endogonaceae. Mycotaxon
8:347-352

Entrophospora kentinensis Wu & Liu
Wu, C.-G. and Liu, Y.-S. 1995. Glomales of Taiwan: V. Glomus chimonobambusae and Entrophospora
kentinensis, spp. nov. Mycotaxon 53:283-294

Entrophospora schenckii Sieverding & Toro
Sieverding, E., and Toro, S.T. 1987. Entrophospora schencku a new species in the Endogonaceae from
Colombia. Mycotaxon 28:209-214

Gigaspora albida Schenck & Smith
Schenck, N.C., and Smith, G.S. 1982. Additional new and unreported species of mycorrhizal fungi
(Endogonaceae) from Florida. Mycologia 74:77-92

Gigaspora decipiens Hall & Abbott
Hall, I.R., and Abbott, L.K. 1984. Some Endogonaceae from South Western Australia. Trans. Br.
Mycol. Soc. 83:203-208

Gigaspora gigantea (Nicol. & Gerd.) Gerdemann & Trappe
Gerdemann, J.W., and Trappe, J.M. 1974. The Endogonaceae in the Pacific Northwest. Mycologia
Memoir 5: 1-76

Gigaspora margarita Becker & Hall
Becker, W.N., and Hall, LR. 1979. Gigaspora margarita, a new species in the Endogonaceae.
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Mycotaxon 4:155-160
Gigaspora rosea Nicolson & Schenck
Nicolson, T.H., and Schenck, N.C. 1979. Endogonaceous mycorrhizal endophytes in Florida.
Mycologia 71:178-198 :
Glomus aggregatum Schenck & Smith emend. Koske
Schenck, N.C. and Smith, G.S. 1982. Additional new and unreported species of mycorrhizal fungi
(Endogonaceae) from Florida. Mycologia 74:77-92
Glomus albidum Walker & Rhodes
Walker, C. and Rhodes, L.H. 1981. Glomus albidus: A new species in the Endogonaceae. Mycotaxon
12: 509-514
Glomus ambisporum Smith & Schenck
Smith, G.S. and Schenck, N.C. 1985. Two new dimorphic species in the Endogonaceae: Glomus
ambisporm and Glomus heterosporum. Mycologia 77:566-574
Glomus antarticum Cabello
Cabello, M., Gaspar, L., and Pollero, R. 1994. Glomus antarticum sp. nov., a vesicular- arbuscular
mycorrhizal fungus from Antartica. Mycotaxon 51:123-128
Glomus arborense McGee
McGee, P.A. 1986. Further sporocarpic species of Glomus (Endogonaceae) from South Australia.
Trans. Br. Mycol. Soc. 87:123-129
Glomus australe (Berkeley) Berch
Berch, S.M. and Fortin, J.A. 1983. Lectotypification of Glomus macrocarpum and proposal of new
combinations: Glomus australe, Glomus versiforme, and Glomus tenebrosum (Endogonaceae). Can.
J. Bot. 61:2608-2617
Glomus boreale (Thaxter) Trappe & Gerdemann
Thaxter, R. 1922. A revision of the Endogoneae. Proc. Amer. Acad. Arts. S 57: 291-350
Glomus botryoides Rothwell & Victor
Rothwill, F.M. and Victor, B.J. 1984. A new species of Endogonaceae: Glomus botryoides. Mycotaxon
20:163-167
Glomus brazilianum Spain & Miranda
Spain, J. L. and J. C. de Miranda 1996. Glomus brazilianum: an ornamented species in the Glomaceae.
Mycotaxon 60:137-142
Glomus caledonium (Nicol. & Gerd.) Trappe & Gerdemann
Gerdemann, J.W. and Trappe, J.M. 1974. The Endogonaceae in the Pacific Northwest. Mycologia
Memoirs 5:76
Glomus callosum Sieverding
Sieverding, E. 1988. Two new species of vesicular arbuscular mycorrhizal fungi in the Endogonaceae
from tropical highlands of Africa. Angewandte Botanik 62:373-380
Glomus canadense (Thaxter) Trappe & Gerdemann
Thaxter, R. 1922. A revision of the Endogoneae. Proc. Amer. Acad. Arts 57:291-350
Glomus cerebriforme McGee
McGee, P.A. 1986. Further sporocarpic species of Glomus (Endogonaceae) from South Australia.
Trans. Br. Mycol. Soc. 87:123-129



Miegk1 : HREE L% 183

Glomus chimonobambusae Wu & Liu
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Glomus constrictum Trappe
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Rose, S. L. and Trappe, J. M. 1980. Three new endomycorrhizal Glomus spp. associated with
actinorrhizal shrubs. Mycotaxon 10:413-420
Glomus heterosporum Smith & Schenck
Smith, G. S. and Schenck, N. C. 1985. Two new dimorphic species in the Endogonaceae: Glomus
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Schenck, N.C. and Smith, G.S. 1982. Additional new and unreported species of mycorrhizal fungi
(Endogonaceae) from Florida. Mycologia 74:77-92

Glomus liguidambaris (Wu & Chen) Almeida & Schenck
Wu, C.-G. and Chen, Z.-C. 1987. The endogonaceae of Taiwan II. Two new species of Sclerocystis
from Taiwan. Trans. Mycol. Soc. Rep. of China 2:73-83

Glomus macrocarpum Tulasne & Tulasne
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Schenck, N.C. and Smith, G.S. 1982. Additional new and unreported species of mycorrhizal fungi
(Endogonaceae) from Florida. Mycologia 74:77-92

Glomus trimurales Koske & Halvorson
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from maritime sand dunes: two new spp. & a redescription of the spores of S. pellucida and -S.
calospora. Mycotaxon 27:219-235



B &% 2 191

Higo . AREIEBERE D EEDr. Joe Morton SHEIRE

Report on visit to Taiwan, April 13-24, 1998 ’ i
Joseph B. Morton, Professor, West Virginia University %% %LW) % :
My visit to Taiwan was highly productive as well as instructive. I met administrators,
scientists, staff and business leaders with a wide range of interests and expertise; toured
research facilities at TARI, the experiment stations of Chia-Yi and the Endemic Species
Research Center; and observed first-hand research projects being conducted on mycorrhizal
fungi and their application to agriculture. I spent one day touring the WuChi Township
Farmers’ Association in Taichung City and another day visiting with representatives of the
Taiwan Biological Research Corporation and Rhe-Chu Co., two commercial enterprises with
projects to produce mycorrhizal inoculum. At Rhe-Chu, I also presented a seminar on the
biological and ecological properties of mycorrhizal fungi which apply to inoculum production
methods and storage. At TARI, I presented another seminar on coevolutionary trends in the
arbuscular mycorrhizal symbiosis and their significance in present-day interactions with plant
communitiés.. Both seminars were well attended, with more questions than I have received in
any previous seminar anywhere. I also was escorted through two of the major parks on the
island and to-Sun-Moon Lake, during which I observed beautiful landscapes and exotic
vegetation and I saw the nature, breadth, and diversity of agricultural crop production on the
island.

My host for this trip was Dr. Chi-Guang Wu, who previously had visited my lab and with
whom I had become acquainted at several international conferences. Dr. Wu clearly has been
in the forefront of mycorrhizal research in Asia, and his interest in promoting a regional culture
collection of the fungi provided the impetus for my visit to Taiwan. Accordingly, I devoted
much of my time with Dr. Wu working in his laboratory and discussing his mycorrhizal
research program and the mechanisms and benefits of future mutual collaboration. During this
trip, we made immediate progress in developing an outline for a publication with joint
authorship which compares various culturing regimes of which each of us has unique expertise.
This manuscript will provide an outlet for unpublished data accumulated by each of us at our
respective insitutions. We also have immediately begun the exchange of selected fungal

~ isolates that will lead to other joint manuscripts reevaluating their taxonomy and their
biological properties. In the longer term, we will begin collaborations to merge culturing
procedures, especially as they pertain to trapping and recovery of fungi from native habitats
and the establishment of monospecific cultures for inoculum production or application. We
will integrate procedures for culture development, maintenance and storage, especially those
applying directly to culture collection goals. Dr. Wu has made considerable progress in his
collection that makes this process significant, with over 600 isolates (INVAM has approx.
1300, but from world-wide input over a 5 year period). We also will establish strong cross-
linkages in our respective internet sites, share information, and begin to work on a world-wide
network of communication with other small collections (BEG in Europe, one in Australia, and
one in India). As work progresses, we expect to accumulate considerable data on the nature and
complexity of fungal communities associated with plants in Taiwan and merge those data with
knowledge already accumulated of plant-fungal associations in temperate climates of North
America and elsewhere. '

It is clear that everyone at TARI and branch experiment stations are highly mission oriented in
solving problems of Taiwan agriculture, with the expectation that these results will be
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transferred to the business sector or “extension unit” for implementation. There appear to be
inconsistencies in these goals, however, especially in the arena of inoculum production and
marketing. At the Chia-Yi station, dramatic growth responses in muskmelons and Lufa have
been obtained with local production and application of mycorrhizal inoculum. Much of this
technology also has been transferred to the Taiwan Biological Research Corporation and Rhe
Chu Co. Concurrent goals by government-subsidized research and by indepéndent businesses
is likely to cause serious problems in the near future. At Chia-Yi, inoculum is provided at no
cost, so farmers are not likely to purchase it from commercial sources, thus inhibiting new
business ventures. I am surprised that work at Chia-Yi has not shifted from the production
arena to other pertinent applied research that will assist and promote business ventures in the
long term, such as: (1) research to determine the causes for the dramatic responses observed
and thus assess the predictability of such responses in other fields and other crops, (2) research
to develop quality control procedures for inoculum quality, purity, viability after storage, etc.,
(3) research to define certification guidelines so that a uniformly quality product is consistently
available to farmers and growers, and (4) research to trap and grow native fungi adapted to
specific habitats that might require “special” fungi (such as extremely low pH soils, soils with
heavy metals, highly alkaline-soils, etc.). Based on meetings being at held at the WuChi
Township Farmers’ Association on sustainable agriculture, it is apparent that efforts are being
made to balance traditional methods with others which are ecologically sound. Farmers appear
to be anxious to try new methods to maximize crop production and quality, so the efforts being
made in the mycorrhizal inoculum production industry can bear fruit and fluorish if they are not
undermined by lack of basic knowledge of Taiwan plant-fungal interactions or a variable
product.

At TARI, I was most impressed with the breadth of activities and the successes that have been
obtained. There also appears to be considerable opportunity for cross-collaboration to make
even greater strides, but much of this has yet to be explored or implemented. Among the
researchers with whom I visited, there seémed to be strong efforts to study basic questions as

" long as they contributed to the applied goals of each program and to publish results in
international journals. I think this approach is highly commendable because it provides
international as well as national recognition to the program and has the potential to attract
scientists and funds from other countries.

After travelling from northern to central Taiwan, I was continually amazed by the diversity in
geography, climate, types of crops grown, farming practices, levels of affluence, etc. It made
me aware of how many different problems are likely to exist and the complexity of finding all
the appropriate solutions. The number of scientists involved on the island seems so small by
comparison! In this regard, it seems that there is too much focus on only one aspect of _
mycorrhizal research (inoculum production) and that all of the other aspects are not considered.
This is not a problem in the short term, but it retards the development of a comprehensive
program with consistent growth and stability. One solution is to establish a “division of labor”
wherein scientists tailor their goals and responsibilities to their expertise to tackle a wider range
of problems for more comprehensive solutions. There is a great deal left to.do, but I think
cooperation between government, businesses and growers has been exemplary thus far and
indicates a good start!

































































































































