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Distribution of Arbuscular Mycorrhizal Fungi in the Soil
grown Tomato Plants under Greenhouse

Cho, Ja-Yong « Kim, Jin-Seop - Yang, Seung-Yul

This study was conducted to examine the distribution of arbuscular mycorrhizal
fungi (AMF) in the soil grown tomato plants in Damyang districts. We collected
twenty one soil samples from the rhizosphere of tomato plants which were grown
under structure. Number of spores/g in the soil sized over 500um, 355~500pum,
251~354pm, 107~250um and 45~106pm were 0.01, 0.02, 0.09, 0.9, and 2.0. Total
number of spores/g in the fresh soil were 3.02. Mycorrhizal root infection by
vesicles, hyphae and arbuscules were 18.0%, 6.0% and 2.0%. To identify the
genus of arbuscular mycorrhizal fungi, isolated mycorrhizal spores from the soil
grown tomato plants were inoculated into the host plant of sudangrass and mass
propagated for 4 months. As a result of identification, mycorrhizal spores were
identified as Glomus sp., Gigaspora sp. and Acaulospora sp.

Key words : tomato, arbuscular mycorrhizal fungi, spore, hyphae, vesicle,
arbuscule
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7F AHhyphae)& Zt+= Endogonaceae®} 9] ¥ F(Kormanik &, 1977)0l &3, 7ol &
At AR 2E FollA 90% ©144] A E Bl EsHA ZAse #7U AL
BuE 3 QthKormanik ¥, 1977, Smith® Read, 1997).

Z|FAER d2dHY FHBAE Y, 7372 A EEREH JPA AHEQ] @58 E
TS YYULE de R HEARC e A TY FVNER S EYCEREH
Al goll AHH o2 Ho|sto] A EAA-E £ A ZITH(Azcon-Aguilar and Barea, 1997; Conway
and Bagyaraj, 1984; Kormanik 5, 1977; Paul® Ducey. 1981; Rousseau %, 1994). ¥%}t o}y
g, FATI Qe A ES HAF o2 HHE RidFe 98& Frh(Dixon?} Marx, 1987).

o2l FZF L ARoAE A EY FE U s HFshd WS ST, B
ol i WAdol A FEE At AslE T 3 E G S aFdHeE %3
3t AL B THENE HFoA AEY #FH FEE w0l UTH(Azcon-AguilarT
Barea, 1997; Whetten®} Anderson, 1992).

gy, EuEtlA #2ddd i@ A7 oAk BEY 4Foln, #IdE ol&%
4ESL AA Aot FF, AToA MdE AMF A FY AFY Yol g
2 o]Rod Aor YAHY, dA AHAY FUtd A5 S AXNA Z1 #wuEHI e
dut v E AR} e FAfo] =R UEhE Aow HI

ol ZHoA B dFE A GAYAYE FALE EnE AW FIlo) A arbus-
cular 27 £X ¥FE RAEIL, FF olo] 72T FId AA FENLEE He 7
z A82 BE3tux AAFA.
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1. E¥A g A

EnEE AA Auldts 7oA arbuscular #3579 2 X $FES B3] il 2
A EYS AU EY A= A @YTE THOE EvtE A LA ulF7lol A 3t
EO=Z F 217 w7te EdS AFIHAY

% EviE Mo EF o 6-Tkg AEE A3k polyethylene bagdl] ¥ol 4T LA
7510l RASHA arbuscular 9] B4 Aol AMS3IAT =S, EvtE g R4
LASE WA 2279 ZFE ARE U] Hs8te 7 EQ] EntEe] BIE ARH
3k & A8t FAA 89 (10ml formaline + 5ml acetic acid + 200ml ethanol)®l] TF F B
et o7 g BE AL
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A FYAG A Aufsts BEutEA A d2dY EAE £ st} ARS-E Y
2 Fig. 13} 2t}

Sampling the soil materials from the rhizosphere of tomato plants and storing at 4T

Mixing the soil sﬁmples thoroughly
Weighing 10g fresh soils and drying overning;t for the estimation of soil moisture content
Weighing 30g fresh soils to separatelthe mycorrhizal spores from the soils
Wetting the soiiLs for 3~4 hours
Washing repeatedly with l2mm sieve using tap water
Sieving 750um to removi roots and coarse debris
Wet sieving to select 500, 354,l250, 106 and 45pm sized spores
Adding sievings to water and first J<;ent1'ifugation for Smin. at 2,000rpm
)

Discarding floating debris with supernatant

Resuspending pellet in 50% sucrose then centrifuging for 1min. at 2,000rpm

l

Washing the mycorrhizal spores with water
\)
Supernatant washed on 45um sized sieve to remove glycerol before vacuum filtration
!
Mycorrhizal spores on filter paper were kept in petri dishes (4C, darkroom)

Microscopic examination (x200) and spore sterilization
Fig. 1. Isolation of mycorrhizal spores using wet-sieving methods{Daniels2t Skipper, 1982).

A FEAGY EntE AAAE 7oA HHIE EFL polyethylene bagell o] 4C
o BstEA AR AFPd AHEEAT EYL FYsA ERT F EYAE 30gE
FEE I £ 500, 354, 250, 106 F 45um T2} mesh 2 APHE T Al E

AAE
Al 50% glycerol 8ol e ¥ A4 E8](2,000rpm, Smin)3te EYT XAE

&8}
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o] 4C o] RASAA A AV 7 (Zeiss, Stemi 2000-C) Stoll Al &} Alee} EA] & B
o AMg3tHTh EE8 4o¢ TAE WUTY 23 TEE HRA ] st dEe dF
Z3Z ARA 4Ce WA RAFG oY, FI¢ EAS] HAHH-L 2% Chloramin T
fHRo 2 1083 FHATISIT, 100ppm Gentamycin® 200ppm Streptomycin .2 1583t
A7 F AFFE A Rasign

3. EvtE welg F2F 7%y S4

A GG AdAu] EviE Belo] dss WA FIF 2 ZANE Phillips
9} Hayman(1970)9] o2 3§39t} &, FAA §Yo] ARt B D7) el o
10cm Ao]E A& F 10% KOH Y22 90T & 2= e Aefol wte} 20308 A=
Agstd FXEE 3~43] FJ= g0 W F alkaline hydrogen peroxide Y22 HEWA]7| 11,
Al 2% HCIE 243318 & 0.1% Chlorazol black E 4] (Brundrett 5, 1984)2.2 43}
o] 3381Eu)7(Olympus, PM-20) Slol|A #3HF9 ZHEFE ARG

4. WA #2379 #F ¥4

A. Only arbuscular formed in mycorrhizal roots; “Azygospores” produced on the apex of a
sporogenous cell of a fertile hyphae; auxiliary cells formed --------------- GIGASPORINEAE
With a single family Gigasporaceae(B)

B. Germ tubes produced directly through spore wall; inner flexible wall
group absent; auxiliary cells finely papillate or echinulate Gigaspora

BB. Germ tubes from germination shield; inner flexible wall group always present; auxiliary cells

knobby, broadly papillate, or smooth Scutellospora
AA. Arbuscules and vesicles formed in mycorrhizal roots; “Chlamydospores” produced terminally
or laterally on or within fertile hyphae; auxiliary cells not produced ------- GLOMINEAE(C)

C. “Chlamydospores” formed apically from fertile hyphae Glomaceae(D)

D. Fruiting body of a sporocarp composed of spores will lateral walls adherent to one another;
connecting hyphae embedded in a central hyphal plexus; chlamydospores in a single layer
except at the base; base composed of sterile hyphae Sclerocystis

DD. Fruiting structure a sporocarp not formed as in “D” above; spores also produced singly or in
loose to tight aggregates in soil, less commonly in roots Glomus

CC. “lamydospores” formed from or within the “neck” of a sporiferous saccule

Acaulosporaceae(E)
E. Spores arise laterally from the neck of a sporiferous saccule --------ee-mee-eeunaa- Acaulospora
EE. Spores formed in the neck of the sporiferous saccule Entrophospora

Fig. 2. Classification of GLOMALES species(MortonZ} Beny, 1990)
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A FEAHY EvtE AEA] FrtlA AFH st £ 724 £AE 918 S
€ 7I1FAER XE Wit 27y £33 F9 $A ARSI =3 £’ A=
FHIAF2E J|FAER 319 45718 AS YT F Mortond} Benny(1990)2] Glomales
% ER/71F, INVAM Species Guide @ ETI-Window’s Version of Arbuscular Mycorrhizal
Fungi 5 FZX3d EntEA L= WA d2d€ FAHAKFig. 2).
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1. Arbuscular #&79 Zz &g 9 54
EnEE AEis AY GYRY oA AFH od EYS dYsiA £ &

EY A& 30ge FEEC 8P o1, 500, 354, 250, 106 L 45um F2} mesh B E A
3ty Hu|Astell A e TAE BEAY A= Fig 33 AT

Fig. 3. Photograph of mycorrhizal spores (x50) isolated from the soil grown tomato plants.

EntE &d EYoA T2E 27 EAE B Glomus sp.7t 7H Bol B33 Q)
XL, Acaulospora sp.2t Gigaspora sp.7t Y¥ EX3T YeE IS BYth EnfE A4
Ay Bl X £ Fod Y Ags A0 A o2 HAsYEE 1 A= Fig
49} 2},
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>500m 355~500mm 251~854um 107~250mm  45~106um
Spore size

Fig. 4. Mycorrhizal spore density in the soil grown tomato plants.

A FFAGY AdA) EntEe ZH EYA EY 30g BT FET} d2HY X
£ B9 =717} 500um o]Ae] EAE 0.2+0.0170 AE, 355~500ume} A= 0.6+0.0570 A
T, 251~354me} EAE 2.7+0.1570 AXE, 107-250me} EAE 26942370 HE, 45~106ume)
EAE 59744170 AEE ZAFE AT 100pm ©)3F AXe I E Ze= FEF TAV HE
Bh, AWH o2 250um o)3F HES V& ZE FITY EAR] RLE RAFHUL

2. EvtE RS FZ Y

Phillips®t Hayman(1970)2] *#'Hell 23t G4 Ho A EvtEe] ReloA wAY
= WA #2279 29 2AENY. &, EntE HEE 0.1% Chlorazol black E g4 <Y
(Brundrett 5, 198422 FA3Pon, g8 ReE FFPYAR o4 BFH AL
Fig. 5¢} &}

Ad FEAGY ALA EvtES ReEoi HAE 49 4L dvFes g3
3 A3 EvtE B YR A Fig 5-A9F 22 e U A 2ASHAT o3’ #FAF
(hyphae)®} &2 B yR@yl oje}l e JRAME ZALE Y THFig. 5-B).

olg|dt Hel R R FAE EntES R ARo] njX A F3te I AHY &
g F3to JFA 9 B2 FF3e 988 ste Ao 48X Ath(Allen, 1992).
3, e YR e FAE VIFAEREE o7 AR 98T Yo g4
& 7Y TESE RAeZ Bux 1 UrhHarley?t Smith, 1989). ‘
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Fig. 5. Mycorrhlzal root infection occurred in the roots of tomato plants
(A: internal hyphae, B: external hyphae, C: arbuscules, D: vesicle).

Fig. 5-CE ErftE Hglo] 498 WE FAS abuscules®] Aot Arbuscules 715
AET F2TFY YFE o] o]FoX = FAE UeA dth(Allen, 1992). Fig. 5-D&
Hu)7 dtoll A BEE vesiclesZ2A FZHE AEANA dUHo 2 FHHE A2 <A
on, Yo HA7|BOZA 83 AR HIFI ri(Harley®} Smith, 1989).

Ay G He] AdAQ] EvtEL] BaloA vesicle, hyphae @ arbuscule Tl & &
2 49e&S AR A+ Fig 634 2o

A FEAYe EntE AAAN FrtelA AHE RFEdA 723 FEE 24
vesicle 18%, hyphae 6% T arbuscule 2% & F 26% FE9 ¥ ZHESE Hols= AL
ZAE AT 22y olBd 2 Y S EVEY ASEA R AFEERE ol W
€ BY ACE A7HY, FF EntEY] ASAAe} ARE B4 R EYY o)A F
o] BAE o 2AE BVt UE AeE AGHUT

HU
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Fig. 6. Mycorrhizal root infection of tomato plants by vesicles, hyphae and arbuscules.

3. Arbuscular #2779 X

EntE AAA EYdA E2v] IAE BT F 92228 J|FHEE Fo 4
NY B FHAN F 279 TAE A 293l v ez 323 A& Fig 73
£

Fig. 7. Photograph of mycorrhizal spores (x50) isolated from the soil grown tomato
plants, and mass-propagated using the host plant of sudangrass for 4 months(A:
Glomus sp., B: Acaulospora sp., C: Gigaspora sp.).

FOIt2E 7|FAER o] EulE @A B #3dY TAE HE ¢ 3 47
4 A% vjFsld Morton3} Benny(1990)2] Glomales % ¥/ 7], INVAM Species Guide 2
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ETI-Windows Version of Arbuscular Mycorrhizal Fungi 58 #Z3ly #39 $3& HA%
Aotk

Z27E Ao e wHoz T4 A Fig. 79 AT Glomus sp., BE Acaulospora
sp., CE Gigaspora sp. T2 2 TR3HAL #37 T7E 54L& =AY A Glomus sp.
= FE Y88 o) Fole, d4F 7Y 7YY FHE o)F e AR UUH. =Y,
Acaulospora sp. = WMo A Axo FY3 VFYP HoFg o]Fon YEs B3
3 2oy o) FU}. Gigaspora sp.= Glomus sp.+ Acaulospora sp. ETtE B £ 500pm ©}/4
o] FYo 2 FFFHUG

V.3 2

A ek o] Al EnfE| A LS arbuscular 2T EEE FASIY .
F 21 719 EnlE A ELE AFHF F arbuscular 727 TAE B dlo] Al
A3 500um ©}1’¢2 0.0170 HE, 355~500ume 0.0270 AE, 251~354umne 0.097] FE, 107~
250imE 0.97] AE, 45~106n= 2.07) A=, EY g F T 3.027) =9 IALE
2 BRI EvE R 72 2 F3E Y vesicle 18.0%, hyphae 6.0%, arbus-
cule 2.0% 5 HAAFHOE 260% A=Y ZAEES BEYth 29 arbuscular 27 EAE
Ttz AHFSNA 4NYE A= wiFSte arbuscular TS FHE AAT AF
Glomus sp., Gigaspora sp. R Acaulospora sp. 522 TR ATH

[=2HTY : 2006, 4. 20. AF=FHFTY : 2006. 6. 5.]
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