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D 60%, 50%) | IKHLRARZIX (50%, 45%) . S ONRFCRARL A IX (40%, 40%) Zi ) | 6T R 60 H CUHEZTT 72,
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7b>o7to IKIRT 22 NATRFITISUN T FEHERR X L H R TR X AMEL 2R o e, U W B 3R X & P~ TR X

Doz, W ARG HEEL 72 AM B OSMVER R RIT 68.0-353.6 mm/g Th-o7z, L EOFERNE AM B OHE
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IR S R K ORISR O =20 A 3 D R
ATICAE T DR ORE TSR -, b

D+ 40 g LIREN 30 g ZIRE L, T TATF v /HIK Yk

2RO T, YV I (Sorghum sundanense) . RUA N m—
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FEIN, KIERE 2 BIC—E 20 mL 52, ALK
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7o
FEARE R F D ELUR

Ry NEEHO S g% | LAY —I—IC A, KiE
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Bz, 1,750 tpm “C 3 Syl o BEL 7=, 7KiE7KE Ludox
OEEFEER 7 ORI 5 mL 2B, FAm Ay = (30
pum) EIZyEE | KEAZL TSR L, Jo 123
U7z, B2 SEARBRMEE T~ CRIZ LT,
2.2 T—NARFX 17— HREDEEN EY DM IE

HICRIFTTHE

RybEE

PRI LT B Rt 360 g % 500 mL 57T AF 7 Hl
Ry MIGED T, BRE Gigaspora margarita K O Glomus
clarum OFEFEIT 20 g 2Ry MO HHEIGRE LT, B
TR INZ T2 W FERERR X CRF R IX) 2380 72, 15 (Allium
Sistulosum) X O (Vigna uniguiculata) ZHEFEL | 77

FAETHEBESET, 2 BIC—EKIEKER YIS0 125
mL £7225d012 5272,

FETE 30 A BIZ 3 BRSO AN AR A Bt LTz,
BRRFIKED 75%X, 65%X, KO 55%X 2%,
HE D IRER

XX 78 B BIZ, Y% 56 B BHiCH B
R TR LU 72, i B3 d%, 70°CC 2 HIM
HEBRU Tz, BeE A ER . oL, ViR EARIE LT,
RERITT =V 7 —TYe oL, S BAMEE TRk DOA
EABIERL  EARTZACEEZRE LT,

3. ARHER
3.1 BWERBRETISODT—N\AF15—FHREDO DB
IR e NS EURORD AR 10 pH (H,0) 1 6.1 2>
5 6.4 OFIATHEMOEIZ/NED -7 (Table 1), 7T#
REVLFRTEFE 1T 0.83 775 2.15 mg P,05/100 g TV D
THETHED o7z, (TR B EUR M ORI IR Dl 712
DAY D AR L DNT o T B O THEIZT — R
X7 —EREOR T ERA RS (Fig. 1), a1
it 120 ff/g OFFATH-7=, RS- % (00X
L. BERIUAE FHICHEREL | BRI 722 A, 7 Hikk
ThIF D HERS NIz, 260 R TOAERE R
R E R T2~ 7= (Fig. 2, Table 2) , i AR ZA+5
P72 Y-8 BEREX DR DM HEH EITHETES 60
HZIERERE X I K& 7= (Fig. 3)

Table 1. Soil pH and available P concentration of sand dune regosol

Soil Soil pH (H20) Soil pH (KCI) Available P
(mg P202/100g)
Yamagata-1 6.46 5.24 1.15
Yamagata-2 6.42 5.02 1.28
Yamagata-3 6.07 53 1.94
Yamagata-4 6.5 5.12 1.62
Yamagata-5 6.43 4.99 2.15
Tottori-1 6.14 5.03 1.56
Tottori-2 6.22 4.74 1.23
Tottori-3 6.19 4.8 1.12
Tottori-4 6.11 4.72 0.84
Tottori-5 6.14 4.72 0.93
Tottori-6 6.19 4.68 0.83
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Fig. 1. Spore arbuscular mycorrhizal fungi isolated from

sand-dune regosol of Yamagata

Fig. 3. Shoot growth of Allium fistulosum inoculated with
(right) or without (lefty AMF isolated from sand-dune

regosol

8.2 7—NAXa5—HREDOEENEY O MR

HICRIFTEE
ERAZ AR

R AR A DR DORERFERCRIL, B TR 70%
L720 Glomus clarum HEFEX TIXE AR AR TIRAR A
XLV @7z (Fig. 4) o X TRV IO HZEAS

Fig. 2. Spores and extraradical hyphe of arbuscular
mycorrhizal fungi isolated from sand-dune regosol of

Yamagata

Table 2. Length of extraradical hyphae of AMF isolated

from sand-dune regosol

Isolate Length of extraradical hyphae
(mm / g soil)

I-1 68 = 11

I-2 123+ 7

I-3 199 + 10

I-4 150 + 8

Y-5 160 + 22

T-6 353 + 113

Y-8 137+ 6

L AL UL TOERIZRITRRO DR T2, B AR
TV OERIZ AL, HFE X THI 90%72 >7= (Fig.
5) o HIARL AL~V TO T e h o7, IEHEFEX T
O TNOFIRAR AL~V TORARIEKITFRD HH
oz,
th EEEE

FEp AT DO RF O EIHzEIL, HEFEX S
Glomus clarum $EFE X CIIRLBARN ZANTEIR DI O
TIEL 727 (Fig. 6), T X CTORLEARN RALEEX TIE
KX XY Glomus clarum %5 X & OV Gigaspora
margarita BEFRIX. D J7 53 m o7, X EFERFEIX D
7213 Gigaspora margarita ¥EFE X C Glomus clarum $FE
XLV REN-T,
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Fig. 4. Mycorrhizal colonization of Allium fistulosum
inoculated with Glomus clarum (G.C.) and Gigaspora
margarita (G.M.) or uninoculated (Control) at three water
levels (75% (Control), 65% (LS), 55% (HS) of water
holding capacity) 78 days after sowing
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Fig. 6. Shoot growth of Allium fistulosum inoculated with
Glomus clarum (G.C.) and Gigaspora margarita (G.M.) or
uninoculated (Control) at three water levels (75% (Control),
65% (LS), 55% (HS) of water holding capacity) 78 days

after sowing
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Fig. 5. Mycorrhizal colonization of Vigna uniguiculata
inoculated with Glomus clarum (G.C.) and Gigaspora
margarita (G.M.) or uninoculated (Control) at three water
levels (75% (Control), 65% (LS), 55% (HS) of water
holding capacity) 56 days after sowing
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Fig. 7. Shoot growth of Vigna uniguiculata inoculated with
Glomus clarum (G.C.) and Gigaspora margarita (G.M.) or
uninoculated (Control) at three water levels (75% (Control),
65% (LS), 55% (HS) of water holding capacity) 56 days

after sowing

margarita FEREX CHEBREX I @n o7, HEREX LI
FiIX D721 Gigaspora margarita ¥EFEIX.C Glomus clarum
PEREX LD RED T,
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ENOR EARFALDBEEOT —/ S A% 27— FHIRE
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SR DA FER D < (Marulanda er al. 2003) , # It
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Erythrina variegate |\~ Glomus mosseae Z T8 LT L&D
BRI RCERIL, B2 AL 235872 DI LTe VMR T L
7z (Manoharan et al. 2010) , AR FERCITRLIFEAR ZMIC
BRI CRIZZEN RO BN -T2, ZAIULRAR B
30 A HICHRAN ZUBABRARLTZ72, 30 H DRI
T BEOEIRD IS NI T D FLIEARN ZAD 52 B %%
Tz olzeB 2605,

T =S 2F 2T — EARE ORI K AR 2 Y
BRI AN AT CHORF LT DOAEFERHEL 228

I, T =/ 3AF 27— FEAR B ORI L) DO R A
RAMMPEZ S TE D ATREME DS RS T,
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Isolation of Salt-Tolerant Arbuscular Mycorrhizal Fungi from Sand-Dune

Regosol and Its Utilization of Improvement of Salt-Tolerance

Keitaro Tawaraya

Faculty of Agriculture, Yamagata University

Summary

Arbuscular mycorrhizal fungi (AMF) colonize 80% of land plants. AMF increase phosphorus (P) uptake of
plant by elongation of extraradical hyphae in soil. AMEF increase growth of plant under P limiting condition.
AMF also increase water uptake of plant and contribute to drought tolerance of plant. Moisture content and salt
content are limiting factors of plant growth in arid and semi-arid land. Contribution of AMF to drought and salt
tolerance of plant is still unknown. Objectives of this study are (1) to isolate AMF from sand-dune regosol and
(2) to clarify effect of AMF inoculation on drought tolerance of plant in order to find possibility of utilization of
AMF for revegetation of salt-affected soil.

Sand-dune regosols were collected from sand dune of Yamagata, Tottori, and Ibaraki. Sorghum (Sorghum
bicolor), Welsh onion (Allium fistutosum) and white clover (7rifolium repens) were grown in these soils. Spores
were collected from soil and were propagated. Length of extraradical hyphae was determined. Welsh onion
(Allium fistulosum), cowpea (Vigna uniguiculata) and alfalfa (Medicago sativa) were grown in a 500 mL pot.
Uninoculated (control), inoculated with AMF Glomus clarum and Gigaspora margarita plants were prepared.
High water stress (40% of maximum water holding capacity), low water stress (50%) and control (60%) treatment
were applied 30 days after sowing. Plants were harvested 60 days after sowing. Myecorrhizal colonization and
shoot dry weight were determined.

Mycorrhizal colonization were observed in some plants. Eight isolate produced spores. Length of
extraradical hyphae ranged from 68.0 to 353.6 mm/g soil. Isolates Y-8 increased shoot growth of A. fistulosum.
Mycorrhizal colonization was observed in inoculated plants. Shoot dry weight of Welsh onion and cowpea was
higher in inoculated plant than uninoculated plant at all water stress levels. Water potential was lower in
inoculated plant than uninoculated plants. These results suggest that AM colonization in sand-dune regosol can

improve water and salt tolerance of plant.
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