HRR7isdesx H13H 28 175
KOREAN JOURNAL OF ORGANIC AGRICULTURE
Volume 13, Number 2: 175-184, June 2005.

7] Aol A Arbuscular #2798 £E"
= XI’ _g** . g,l _5,:1_1_ ?_*** . %k % Eé****

Distribution of Arbuscular Mycorrhizal Fungi in Greenhouse
Strawberry Plants

Cho, Ja-Yong - Heo, Buk-Gu - Yang, Seung-Yul

This study was conducted to investigate into the distribution of arbuscular my-
corrhizal fungi (AMF) in the greenhouse soils grown strawberry plants in Damyang
and Jangheung districts. Twenty three soil samples were collected from strawberry
plants under greenhouse conditions, and mycorrhizal spores in soils were separated
using wet-sieving methods. Number of mycorrhizal spores per 30g fresh soil sized
over 500/m, 355~500um, 251~354ym, 107~250im and 45~106m were 0.3, 1.0, 4.2,
50.4 and 119, etc. Total number of spores per 30g fresh soil were 173.9. Root
infection by vesicles and hyphae were 25% and 4%, respectively. Mycorrhizal root
infection by arbuscules was not shown in strawberry roots. Isolated mycorrhizal
spores were inoculated into the host plant of sudangrass to identify the genus of
arbuscular mycorrhizal fungi, and propagated for 4 months. As a result of
identification, mass propagated mycorrhizal spores were Glomus sp., Gigaspora sp.,
and Acaulospora sp., and so on.
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£ AEY dF02A A £4d B¢ B AAHeE 2o a7e) gabl Hof s
Mycorrhiza (F2)= 282 A2 mykeso| A £-2]3}9, fungus roots (FZ)ZA] ‘WA
olu} ‘& (fungus)olgte EAHet ‘B (root) 7} A &ofoltt (Smith9} Read, 1997). WA
TS 93308 GEVAE dte 54 Wi AgFoz FAse AE d4H1
Ao, w9 gt A5 FoAM 21 ARt JFHIT U (Smithe} Read, 1997).
T2 BEY T4 FE e d24E & HE gAE A, o] dAle HE
A wele) F UL o] PRI £ FFE BN NIFAE) 45E FANUY
(Rousseau %, 1994). =3l F2TL 7|1F 5 BT FAZHAAMT 71F2EY WYL F
7HA1712 (Dixon®} Mark, 1987; Siqueria, 1994), %k el F45 34FA|AH (Bethlenfalvay %,
1987; Barea &, 1993) A XA A& AFE A
T2TL FRBANA 7|FAEZRE G4 Y (carbon source)S F.o.m, a7} v]X)A]
23 EY TY FIGEE 715 EY FF F= 9EE vk (Pauldt Ducey, 1981).
B A7e B9 AFAHY 2] ALARANA WY d2TY EEE AL EH
FEUAES 83 FALHY 5 M2 7z A8E BE3uA AAEFA
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A 43T FITE F4H0E BV AdAEIAA 2d EFE AFANAT. ES
Alge 3Eo g F 237 AHY EYS AFsAeH, 27] Hd) 2HUEY F 6~Tke
AEE AMA3 polyethylene bagol] Ho] 4T HAFie] B@3tAA AP A3
o 27) o HAse A 2T g9 ARE 8] Y3l 7|54 EY] R s
ANFE F FAst] FAA £ (10m¢ formaline + Smé acetic acid +200m¢ ethanol)oll A 3k
F pydte g209 7Y dFd AMEsAoh
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A 3ET dFA Al Auishs Dol FEY TAES ey Jstel AL
u e Fig. 13} ok
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Sampling the soil materials from the rhizosphere of strawberry plants and storing at 4C

!
Mixing the soil samples thoroughly
!
Weighing 10g fresh soils and drying overnight for the estimation of soil moisture content

{

Weighing 30g fresh soils to separate the mycorrhizal spores from the soils
!

Wetting the soils for 3~4 hours
l
Washing repeatedly with 2mm sieve using tap water
l
Sieving 750um to remove roots and coarse debris
!
Wet sieving to select 500, 354, 250, 106 and 45um sized spores
!
Adding sievings to water and first centrifugation for 5min. at 2,000rpm
l
Discarding floating debris with supernatant

{

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

Washing the mycorrhizal spores with water
l
Supernatant washed on 45;m sized sieve to remove glycerol before vacuum filtration

l

Mycorrhizal spores on filter paper were kept in petri dishes (4°C, darkroom)
!

Microscopic examination (x200) and spore sterilization

Fig. 1. Isolation of mycorrhizal spores using wet-sieving methods (Daniels®}t Skipper,
1982).

D7) AR E7Ee] ZEAA A ERS polyethylene bagol] o] 4Co) Hpstd
M AR A8 AHESAT EGE T £ F EYAIE 30gE X2 &
€3 & 500, 354, 250, 106 ¥ 45:m 5] mesh 2 APHE3IATH APEE AAME oA 50%
glycerol g4l AEH3 £ A& (2,000rpm, Smin)dtd EFT EAE #e]dte] 4T
BHPEHEA AMBU)A (Zeiss, Stemi 2000-C)3}ol| A T2} AlG9 TAe] & B A}&3}
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Aok BE 9T Iae HUTY 23 BEE BRI et d¥Y @RS A
HA 4Ce WA Hpsgey, 2T XA BFWH2 2% Chloramin T §4o.2
105-7F SHAF3}3, 100ppm Gentamycini} 200ppm Streptomycin 2.2 1587 A4#3 ¥
a2 AHstd BaEo
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7] g Ak WA 2T #9 FANE Phillipse} Hayman (1970)9] o=
33t F, FAA £ A3t 2@ @] g ¢ 10em Zo|2 AE F 10%
KOH Qo2 90T exolA Bele) Aejol gat 20308 A% Helsle] $EEE 343
A% o] W F alkaline hydrogen peroxide ¢80 2 EWA]7} 1, thA] 2% HCIZ 2HA3Hg
% 0.1% Chlorazol black E @44} (Brundrett 5, 1984)2.2 J243}d 38 w|7 (Olympus,
PM-20)3tell A F2T 9 Z e A

4. WA F2F9 #F 3

A BET FEALE D] AdA SN AHs Belg FRE EAE FU
OBAE VFAER FE wWUsld #27Y &3 Fo FF AMEEA £8, £¥
Ae FgagaE VFAER 3t 45708 Fx wiFT F Morton?} Benny(1990)<]
Glomales & ¥ 7]%, INVAM Species Guide @ ETI - Window's Version of Arbuscular My-
corrhizal Fungi §-& #Z3ld B7]dA T se WA F2dS F43AD (Fig. 2).

H

A.  Only arbuscular formed in mycorrhizal roots; “Azygospores” produced on the apex of a
sporogenous cell of a fertile hyphae; auxiliary cells formed ---------n-mo- 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)

“Chlamydospores” formed apically from fertile hyphae Glomaceae(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
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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 =---------=-se-eenn--- Acaulaspora
EE. Spores formed in the neck of the sporiferous saccule Entronhospora

Fig. 2. Classification of GLOMALES species (Mortonz} Beny, 1990).
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Gl F2TY BE FFE AR HEtd A AR FEEE FAHLE T
7] Al A7l A 28 BEE AR F 237 ARA IEoZ AH} EFS
oF 6~7kg A EE polyethylene bagoll o] 4Co LA BASHEAN F2F EA &
gt #3a A9 ¥ B AL 2w BES #ES] A3 AN 27
BaE +EEZ A FA4F T FAA &9 (10m¢ formaline + 5mé acetic acid +200mé
ethanol)ol] 3138t ALL3}9 )

2. & A £

Mz

Ad A3F FEAGY 27 AR A A 28 EFS TY3A EF3IHL
o A8 30gg FEE FEF F 500, 354, 250, 106 L 45:m 52 mesh WE APHSIS T
279 ¥AE dr|Fo s A e Fig 39 2L

Fig. 3. Spores of arbuscular mycorrhizal fungi isolated from the soil grown strawberry plants.
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EH2E Exle 4T 2ASEAM AMSSA T, #2F TR AlFE AANEA (Zeiss,
Stemi 2000-C)3}ollA] AAJEtgEdl 1 A} Fig 49 2ot

D7) AN EY 30g T FF 72T FAFE B A7) 500um ©]/d-2 0.37)
AL, 355~500ime 1.07) AE, 251~354ume= 4.27) A X, 107-250me 50.47) A=, 45~106m
€ 180 B2 ZAEAY. X219 A7EE B9 100m ©]3t =7t 7 Bghar, ARk
o g 250im o3t X AVE ZE FITY FTAQY Ao AT

Bol® #2373 EAE 2% Chloramin T €802 1087 TAAF3SLT, 100ppm Gen-
tamycin¥} 200ppm Streptomycin YO 2 1583 A3t T @42 AHsle 4T 23
HA APl AMESIE L, U2 E VFAHER Y AE FHE 2R £ £
goll A-&-3t4 .
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Fig. 4. Mycorrhizal spore density in the greenhouse soil grown strawberry plants.
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=27 Bejd) BAste A 279 39S Phillipse} Hayman (1970)9] Wi o2 X3}
o] 0.1% Chlorazol black E 941 ¢} (Brundrett %, 1984)0.2 A3 ¥ 38307 (Olympus,
PM-20)3}ol| A 23 ALZ1E Fig. 59 2t}

drjzoz #dd FAAs By 7] ¥ R Fig 5-Aeh 2 B WF dA7)
BAHA L, FA} (hyphae)o] B2 Be] UjF (Fig. 5-A) 2% ojue} Fig. 5-Be} 2ol ¥
2] YFAME AT Yt o g vl #Id #AMY 982 By R %
2 st Beje] AAo] nAR] B 2UY L FFEld NFAEQ PR F
F3le 4L 33, B Yie Sle dAle AEZREY g7y A He3 g4d
S T AR FHI= A2 BuHI Q) (Allen, 1992; Harley9} Smith, 1989). ¥
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Fig. 5. Mycorrhizal root infection occurred in the roots of strawberry plants (A and B:
hyphae, C: vesicle).

ARl A 7154 EH F2TRY FFE FF0] o|FoJAE FiE abusculeZ HIH T
A=), B AFd A arbusculeo] B& 2] gty E3} Fig. 5-Coll A #EH vesicle
TG AEdA Yutdoz YA = AT A7 2 283} (Allen, 1992; Harley
o} Smith, 1989).
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Fig. 6. Mycorrhizal root infection of strawberry plants by hyphae and vesicles.
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Ay AEa ghekzige] Al e Rl A A 33 B RejdA Ty 7.
vesicle, hyphae B arbuscule Goll 2J3} ¥ 7985 FAMSH A= Fig. 63 @’E}
wo] WalofjA g2zt ok4k-S B vesicle 25%, hyphae 4% 2 arbuscule 0% 5 & 29%

= T

Aro) #2 29ee BT 2 o 72 B FIS B9 AKUAYE Aol

g Aog AZHE, AF B9 ASUAS ADY 54 2 £ ojgshy Fue) B
A% O 248 Bart Ae Aoz AAHUh

= Fig. 7% %LE}.

Fig. 7. Photograph of mycorrhizal spores (x50) isolated from the soil grown Strawberry
plants. Isolated spores were mass-propagated using the host plant of sudangrass
for 4 months.
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Morton¥} Benny(1990)2] Glomales £ ¥ 715, INVAM Species Guide ¥ ETI - Windows

& X3 FAHT A7 Fig. 7-Ax Gigaspora
sp., Fig. 7-BE Acaulospora sp., Fig. 7-C= Glomus sp. 522 A=At Glomus sp.2] EAS
HE 72 BU8E olR3, 4Rt TN B FehE o ST ED, Acaulospora sp.
£ 9N Qe 7Y wTYel R ofgon, Mt BRAD BYL o)
Art. Gigaspora sp.= Glomus sp.$} Acaulospora sp. RO e T 2 500um o]4He] +3og o
ZE Aot

Version of Arbuscular Mycorrhizal Fungi

N.#& =

g YR AEAGE F4LE F7] AdAeA EASE WA 2T (arbuscular
mycorthizal fungi, AMF)] EX& ZABIHS. ¥ 23 F7le 28 EYS AT ¥ arbus-
cular #3te] XAE Fste] AFE A3 500m 0] 0370 F=, 355-500ume 1.07)
AL, 251~354ume= 4.27) A, 107~250me 50470 A, 45~106mE 1187) A= gon, E
% 30g I HT 173.97) B9 TAYUER arbuscular FFo] X3¢t @) ®ale] #F
= 2E S 2 vesicle 25%, hyphae 4% 5 HAAHOZ 29% FEo] AEES BYO
o, arbusculed AR et BEl® arbuscular FEF EAE Suagtlo] AHES
oA 409 Az wjokate] arbuscular F2FS] FHE UG AH Glomus sp., Gigaspora sp.
2 Acaulospora sp. 5.2 FAHEYCH

[=5H4Y 12005 3. 30. 32=E24Y 12005, 5. 17.]
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