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anadauazi]
FATDIMITIREILTDAURS 18l

8NUNSLA LT Modified Melin-Norkrans (MMN) (Marx, 1969)

Malt extract 3 niu
D-glucose 10 n3u
KH, PO, 0.5 niu
(NH,),HPO, 0.25 niu
MgSO,.7H,0 0.15 niu
CaCl, 0.05 niu
FeCl, (1% solution) 1.2 HARART
NaCl 0.025 niu
" Thiamine HCI 100 Tulmsnin
vndu 1 ang

13 pH 1l 5.8 Theindefigrumail 121 ssAngadus uiu 15 Ut

gnsile

NH,NO, 15 N 500 finans 14 1 fadansnin 1 ams
16578 N 10.5 pp

Na,HPO, 115 nfu/in 250 findans 14 1 findamsnin 1 ans
161516 P 10.0 ppm

KCl 4.5 nfunin 250 findams 1 1 aadnsain 1 Ans
16577 K 9.4 ppm |

CaCl, 7 nfunin 250 findams 4 1 iadanAi 1 A
161576 Ca 10.1 ppm

MgsSO, 24 nfuni 400 findans 14 1 Aeddnanin 1 ams
'lﬁﬁ'w‘l Mg 40 ppm

Na,Mo0,.2H,0 25 TinANN/AIN 100 RA@ARS 111 dilution 10714 1 fadams/
¥ 1@ns 161516 Mo 0.001 ppm

CuS0,.5H,0 15 TaANFuAIN 100 RaAARS 1 dilution 10”14 1 iaRans/

11 1 8ms 14518 Cu 0.006 ppm



H,BO,
ZnS0,.7H,0

MnCl,.4H,0

FeEDTA

a a o -

64 Anansinin 100 Tiaaans 14 1 Radansain 1 ans
44 TindanFunin 100 Tinaams 14 1 Taaansain 1 ans
151'ﬁ’1l{1 Zn 0.1 ppm

0.25 N3 100 Aadans 14 1 RadamsAin 1 ans
15&5’1@ Mn 0.7 ppm

18.1 N3uA 500 Aadans 1 1 AdaRIAN 1 A

‘lﬁﬁ’lﬁ} Fe 5.5 ppm
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Wet sieving and decanting technique

(Gerdemann and Nicolson, 1963)

v v v '
paNA 250 N3 Tuti1 1000 HaAAAT NN WAzl 4-5 i A nilrsAy
NILANATNEY

 SUTRUMAILIUATUNINTOURAY TUNA 840, 250, 177, 149, 74 URY 44 NAAINAT AN

AU

v
fadafinneguunzunssautusine Wiasnznewdnqldtiuteanzunseadly

v v '
UIRTNDULIUASUNTITY 74 UAT 44 nantfetn 11U Sucrose centrifugation
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Sucrose centrifugation (Smith Wa< Skipper, 1979)

v []
HRznaunaNtngliaan Wet sieving and decanting technique wldlunaen
CIUFTNIS
® - Y - o a . -~ -
UUADALEUATNIA LT UMAEaNANLT2 2000 FELFDUIN WU 4 U INTDILUAD
v
AUDUNY
- :’ v v T a < - | v v
Fuarsarartimansedudu 50 wefidus aalunaeaurusiiad auwniidn
Ny
Ut eanANEe 2000 FeUABUIN WAL 1 W
NATUTBUNAIAILUAZ NI A 45 TulAsins danenausaaindselnva e
v
FeansasanelinAnanstaen iuum

ynznaunlelunmaniatef Ineldnaas stereoscopic microscope
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Spore surface disinfestations method

(Linda, 1982)

vhadefdelu 2 wefidus (W/V) Chloramin T naniu 0.05 wafidusl Tween 20
U 20 UIN uaqmqmﬁmmmnﬂmmmL'n'a 3-4 AN

v a v

WaleMaaazenaudrands 1 aisscasamslindedy  Audnduy 200
ulnsniuseiianans fuluaady 100 TulasniumAeNafans Wi 20 U vieeud
Tuansasaroawmsuindeduy Aaudindy 200 lulasniuseiiadans eatinamel

UL 20 U

ateffsintauda anunsofiulilussazaoandfaucliuimg 2-3 dlav
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Clearing and staining method

(Kormaik wae McGraw, 1982 aauladann Phillips war Hayman, 1970)

1. fwfatemnaandssilliazenn
2. susnluansazany 10 wefifus Wusadunlansenlasd (KOH) Ngrmai 90 83A7
v
@ATEA W 15- 60 W (AuiuUTNNMLe9TN)
v []

3. Fuarsaraelunadunlansanladean  desnseetidssliiiedeansazane iyl

uwnsdonlansanlaseanliuun
v -

4. thandeiidunmangiudluarsazais 10 wefidus lalasawieseanlad (H,0,)
-‘ - v -l o : v v :‘ dl' v
Pgomniivies Wy 10-20 WA wARINTuANTINAeisz e d s Az
lalasiauiefeanlasesnlvivig

5. wisanluaisazany 1 wesius nsalalasaaain 3-4 WM 19 neaendsslniie
v
ARITATANE

6. lalasiawaseanlasaanlvivun

7. flan@say lactophenol trypan blue WU 1-24 dalus udaudluansasate 50

Wasdus NAIaTea INEANARIUNULEN
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- ar ' al a ' .
NeLAsENAIatINaANEIAIENABIqaNsSANAIANATAULLILEINSIA  (Scanning

Electron Microscope: SEM)

1. MANazensaene et WRHuTeAEAY ARt esINNT ARAINI9NUASATN
uqatﬂuéutﬁnq wun i 2 Hadums

2. primary fixation Taaudsiaetnelu 2.5 Wafidus Glutaldehyde AR Vifqmuqﬂ 4
DIALTAITHA

3. @19saetinesae 0.1 M phosphate buffer pH 7.4 37191 3-4 A%

4. secondary fixation ugsiaatinalu osmium tetraoxide 114 0.1 M phosphate buffer
pH 7.4 ﬁqmuqﬁ 20 partTaEaa uaan 1-2 49l

5. Dehydration latinanutluleiaueaneaad Aoandndu 35, 50, 70, 90 uax 100
weRdud Ausndu Tuseuas 10-20 wn

6. Drying tneias critical point drying (CPD) ﬁﬂﬂlﬂ?im critical dryer model SAMDRI-
780

7. Mounting lauN1TRARIBENAIUULVIUNEIURDY (stub) udatinliaufia (Coating)
Faumeanulfnnnzqoyqyania Faueies fon sputter coater, model JSC-110

8. wmetnlUAnwdAatndaqanssABIRARTULLILASINTIA 1 JSM-T220A

An: Autirsesiiadsvanumaniuasmalulad aRsinsaiumangnde
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Dichotomous key for families and genera in Glomales (Morton, 1990)

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

only arbuscules formed in mycomhizal TOOS.....cxmisessmsismimsmsssssessesssrssnssssssnnssn Gigasporaceae (2)

1'. 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 MYCOMNIZAl FOOLS........c.uiuirieiieii ettt e eaeaeas (3)

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

cells finely PapINate OF BCRINUIAL. ...;q.qxcuissussssnssssissessssessisedss snessnss smesnds spsisssmionsssssansssvansss Gigaspora

2'. Germ tubes from germination shield; inner fiexible wall group always present; auxiliary cells

knobby, broadly papillate, 0r SMOOth...........c..coiiiiiiiiiiie e Scuetllospora

3. Spores directly produced within sporiferous saccule; spores attached with one or more

subtending hyphae; spore wall continuous with subtending hypha...................... Glomaceae(4)

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
continuous with subtending hypiae; spores always omamented with

SCANS). covsusissnssvssissnnessinsssnssnnsnlC MO NAN AN EE . cvisisivaissniosssrmmsnnsions Acaulosporacea(b)

4. Sporocarps enclosed by a peridium or naked, with a multihyphal stipe or monohyphal stalks;
spores armranged 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

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

18SS COMIMION TN NOOES. «cnuicsssinrisssnsnsisetassiiissinsmmsnnmssen samsmseasnsssmnss sssnsmmesssensasessassmsassssvassesrimsed Glomus

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

MOTE CICALICES ...ttt ettt ettt et e e e e e e e e e e eeeae s Jimtrappea

5'. Spores produced laterally on or directly within the hyphal stalk of a sporiferou saccule; spores

NOrMAllY With ONE OF MO SCAMS..........eeeieeeeeee e e (6)
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6. Spores produced laterally on a hyphal stalk of a sporiferous saccule; spores with one

SO v sussissvsssvessssassn s3asasssaseaasomsnioSa S o300 S8 GRS # S0 Ao o6 0454 SHFSo4R T EHS §ESEo R 54 4R TN e SR Acaulospora

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-

SHAPEH CONROUIBRION  wos.svnsseessmisnssssessasssmisi e soassntesss st iwssasn i sessns e s AR S Bas8R5 55 Entrophospora
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nnANuang 1 ansouzidulauas clamp connection (8nA3T) ¥ P. tinctorius HitianFn

@ Lacctophrnol typan blue iilaAnmasaandasqganssen
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nwnnaruIng 2 dnuzaeadulus A. tinctorius sy ludanimiateneifiaalay

WA peat moss Lnfigrumniavies ihuaa 1 ey
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NANISILASIZVATNNAD A

HIN1INARBNLLL Randomized complete block design (RCBD)
NUHUNTINARBILLL Randomized complete block design (RCBD) 3 1 9 35

ne
° < ' < -l <l - -l ral'
NMUUANTTNAREN 3 UABN UARSLADN 1 9 NIANUG NTALNUAN 1T IUN1TNAREY

o

il
vanus Aldviade TAAILAN
NIAWUGR B Gigaspora sp. isolate No. 2
NIAWUG C Glomus sp. isolate No. 11
NIUNUGT D Pisolithus isolate No. 4
NIAWUA E Pisolithus isolate No. 23
NIAWUA F Pisolithus isolate No. 4 $quriu Gigaspora sp. isolate No. 2
NIBUNUS G Pisolithus isolate No. 4 $aufU Glomus sp. isolate No. 11
VITALNUE H Pisolithus isolate No. 23 $afiU Gigaspora sp. isolate No.2
VITOUNUS | Pisolithus isolate No.23 $auiL Glomus sp. isolate No.11

" -l - =3 } 2 o -'-‘l’
LNﬂi‘iNW?ﬂLNUﬂﬂQIﬂUﬂﬂﬂ ﬂ']"l1ﬂN~1ﬂ’]?Vlﬂﬂﬂ\1ﬂ\1u

wvienit | c | 1 [p|F|la|E]B]oG

ugen®2 | | | Al c | E|B|H]|F|DI|GoG

URaNy 3 G H B D F G [ A




NFIATIZUAININAN I

1. ANgaIand ldgAaldaeng 6 ey

317 1 4171 2 41 3 AaA
Control 42.00 44.50 45.50 44.00
Gigaspora 53.00 51.00 49.50 o1:17
Glomus 43.00 44.50 42.50 43.67
P.chaiyaphum 61.50 64.00 66.50 64.00
P.japan 52.00 54.00 55.50 53.83
P.chaiyaphum+Gi. 67.50 70.00 68.00 68.50
P.chaiyaphum+G. 63.00 61.50 65.00 63.17
P.japan+Gi. 54.00 56.50 57.50 56.00
P.japan+G. 53.00 50.50 54.00 52.50

ANTNAANUINT 1 WAASHANITIATIETAINLLU 91 [ ANOVA ]

Source of variation dif: SS. MS. F.value
Replication 2 12.500 6.25 2.29
Treatments 8 1830.333 228.79 83.83"
Error 16 43.667 2,13

Total.SS * 26 1886.500

Grand mean 55.167

Coefficient of variation [C.V.%] 2.995

<

* = fAuuanaNetTdd 1 Aun1eatin Nrziuadesiu 95 wWefidus
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2. unadurinugudnaanssauaasnzend ligadLsaant 6 ineu

g 1 41 2 41 3 Aadt
Control 2.25 2.30 2.20 2:25
Gigaspora 2.80 3.00 3.30 3.03
Glomus 2.45 2.90 2.50 2.62
P.chaiyaphum 3.50 3.25 3.60 3.45
P.japan 2.80 2.70 2.55 2.68
P.chaiyaphum+Gi. 3.85 3.90 3.65 3.80
P.chaiyaphum+G. 3.40 3.25 3.15 3.27
P.japan+Gi. 3.10 2.60 2.75 2.82
P.japan+G. 2.40 2.80 2.95 2.72

ANTNAANUINT 2 UAAIHANITAIATIZHAINULTUSU [ ANOVA ]

Source of variation d.f. SS. MS. F.value
Replication 2 0.001 0.00 0.01
Treatments 8 5.470 0.68 15.44*

Error 16 0.709 0.04
Total.SS 26 6.180
Grand mean 2.959
Coefficient of variation [C.V.%] 7.112

* = HAnNuANsNatNTTad AN Nata NseAuATeiy 95 wefidus
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v
3. sasdanwdaumilenu iminuwiaesssriuusslu)seand ligamadiaeng 6 e

417 1 dn7i 2 417 3 Anaa
Control 2.87 297 2.81 2.88
Gigaspora 2.98 3.12 317 3.09
Glomus 2.93 3.14 3.06 3.04
P.chaiyaphum 4.65 4.41 4.61 4.56
P.japan 3.52 3.66 3.43 3.54
P.chaiyaphum+Gi. 4.87 4.93 4.69 4.83
P.chaiyaphum+G. 4.28 4.42 4.35 4.35
P.japan+Gi. 3.68 3.57 3.70 3.65
P.japan+G. 3.43 3.49 3.41 3.44

ANTNNNANUINT 3 WAANHANITIATIEHA MWL TUT91 [ ANOVA ]

Source of variation d.f. SS. MS.  F.value
Replication 2 0.022 0.01 1.14
Treatments 8 12.015 1.50 155.93*

Error 16 0.154 0.01
Total.SS 26 12.191
Grand mean 3.708
Coefficient of variation [C.V.%)] 2.647

* = HANMNUANFANBLWTITHANAYNNANHA ATTAuANNTED 95 Wefifus
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v
4. waadangdaulaau (ihwinuwieressn)seandnligaddiaeng 6 ieu

37 1 417 2 41 3 Anaa
Control 0.68 0.57 0.64 0.63
Gigaspora 0.75 0.76 0.83 0.78
Glomus 0.64 0.60 0.74 0.66
P.chaiyaphum 0.98 1.07 1.10 1.05
P.japan 0.76 0.87 0.80 0.81
P.chaiyaphum+Gi. 1.20 1.10 1.12 1.14
P.chaiyaphum+G. 1.03 1,15 1.09 1.09
P.japan+Gi. 0.82 0.84 0.89 0.85
P.japan+G. 0.94 0.98 0.87 0.93

ANTNNNANUINT 4 WARAINANITAATIETANULTUTU [ ANOVA ]

Source of variation d.f. SS. MS. F.value
Replication 2 0.004 0.00 0.67
Treatments 8 0.809 0.10 31.34*

Error 16 0.052 0.00
Total.SS 26 0.865
Grand mean 0.882
Coefficient of variation [C.V.%] 6.440

* = fiAuuAnANet NINEA AN aNA NreAuATeil 95 weafidusl
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5. anTanmsantaindligadidaent 6 ineu

417 1 41 2 417l 3 A
Control 3.55 3.54 3.45 3.51
Gigaspora 3.73 3.88 4.00 3.87
Glomus 3.57 3.74 3.80 3.70
P.chaiyaphum 5.63 5.48 5.71 5.61
P.japan 4.28 4.34 4.43 4.35
P.chaiyaphum+Gi. 6.07 6.03 5.81 5.97
P.chaiyaphum+G. 5.31 D.57 5.44 5.44
P.japan+Gi. 4.50 4.41 4.59 4.50
P.japan+G. 4.31 4.49 4.28 4.36

ANTNNIANUINT 5 UAAINANITAIATIZUAN NS5 [ ANOVA ]

Source of variation d.f. SS. MS.  F.value
Replication 2 0.035 0.02 1.29
Treatments 8 18.614 2/33 169.53*

Error 16 0.220 0.01
Total.SS 26 18.869
Grand mean 4.601
Coefficient of variation [C.V.%] 2.546

-

* = fAMNUANANDLNITERAYNNANA NTEAUAMNTRTU 95 Wafidus
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6. wefiduinsAnmalumnreandlligadlsaeny 6 e

Control

Gigaspora
Glomus
P.chaiyaphum
P.japan
P.chaiyaphum+Gi.
P.chaiyaphum+G.
P.japan+Gi.
P.japan+G.

ANTINNIANUINT 6

Y o
9 1

75
30
62
40
77
56
63
41

919 3

0
78
26
54
32
64
52
59
39

J -l
ALRA[L

74
30
60.33
35
70
52.33
63.33
42.33

WARIHANNTALAT AN UL TUs9u [ ANOVA ]

* = fiANNUANFANELNTTUAAYNNATA NTsAUAMNTENY 95 Wafidus

Source of variation d.f. SS. MS. | F.value
Replication 2 96.296 48.15 2.89
Treatments 8 13178.074 | ##### | 98.95*

Error 16 266.370 16.65
Total.SS 26 13540.741
Grand mean 47.481
Coefficient of variation [C.V.%] 8.593

<
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4 - o o 1 '
ANINNARWING 7 MIAATIziANLn uNaTesseiugiaTen luaeilsmsenis

\W3eyreandnlifyan@nliia At Duncan's Multiple Rangr Test (DMRT)

ANOVA
Sum of
Squares df Mean Square F Sig.
HIGH Between Groups 1830.333 8 228.792 73.322 .000
Within Croups 56.167 18 3.120
Total 1886.500 26
DIAMETER Between Groups 5.47C 8 .684 17.335 .000
Within Groups 710 18 .039
Total 6.180 26
SHOOT Between Groups 11.993 8 1.499 159.550 .000
Within Groups .169 18 .009
Total 12.163 26
ROOT Between Groups .805 8 101 32.311 .000
Within Groups .056 18 .003
Total .861 26
DW Between Groups 18.729 8 2.341 187.454 .000
Within Groups 225 18 .012
Total 18.953 26
INFECT Between Groups 13178.07 8 1647.259 81.757 .000
Within Groups 362.667 18 20.148
Total 13540.74 26
Post Hoc Tests
Homogeneous Subsets
HIGH
Duncan®
Subset for alpha = .05
ISOLATE N 1 2 3 4 5
Gl11 3 43.3333
C 3 44,0000
Gi2 3 51.1667
P23+G11 3 52.5000
P23 3 53.8333 53.8333
P23+Gi2 3 56.0000
P4+G11 3 63.1667
P4 3 64.0000
P4+Gi2 3 68.5000
Sig. .649 .096 .150 571 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Duncan®

DIAMETER

ISOLATE

Subset for alpha = .05

3

4

C

G11

P23
P23+G11
P23+Gi2
Gi2
P4+G11
P4
P4+Gi2

Sig.

WWwwwwuwwww

2.2500

1.000

2.6167
2.6833
2.7167
2.8167

272

2.6833
2.7167
2.8167
3.0333

.061

3.0333
3.2667

.167

3.2667
3.4500

.273

3.8000
1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Duncan®

SHOOT

ISOLATE

Subset for alpha = .05

3

4

5

G

G11

Gi2
P23+Gl11
P23
P23+Gi2
P4+G11
P4
P4+Gi2
Sig.

WWwwwwwwww

2.8833
3.0433

.058

3.0433
3.0900

.563

3.5

3.4433

.254

367

3.5367
3.6500

.169

4.3500

1.000

4.5567

1.000

4.8300
1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Duncan®

ROOT

ISOLATE

Subset for alpha = .05

2

3

C

G11

Gi2

P23
P23+Gi2
P23+G11
P4
P4+G11
P4+Gi2
Sig.

W wwwwwwww

.6300
.6600

919

7
.8
.8

.162

800
100
500

.8500
.9300

.096

1.0500
1.0867
1.1400

.077

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

181



Duncan®

DW

ISOLATE

Subset for alpha = .05

2

3

4

c

G11

Gi2

P23
P23+Gl11
P23+Gi2
P4+G11
P4
P4+Gi2
Sig.

W wwwwwwww

3.5133
3.7033

.052

3.7033
3.8700

.084

4.3500
4.3600
4.5000

.136

5.4400
5.6067

.084

5.9700
1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Duncan®

INFECT

ISOLATE

Subset for alpha = .05

1 2

3

4

S

C

G11

P23
P23+G11
P4+G11
P4
P23+Gi2
P4+Gi2
Gi2

Sig.

wWwwwwwwww

.0000

1.000

30.0000
35.0000

.189

35.0000
42,3333

.061

52.3333

1.000

60.3333
63.3333

.424

63.3333
70.0000

.086

70.0000
74.0000

.289

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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