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ABSTRACT: The symbiotic activities of arbuscular mycorrhizal fungi(AMF) such as spore density,
symbiotic intensity and vesicle density, phytomasses of higher plants such as Calamagrostis epigeios,
Imperata cylindrica, Artemisia scoparia, Aster tripolium and Sonchus brachyotus and seasonal change
of the AMF activities, electric conductivity and zinc contents in plant and soil were determined
in the rhizospheres of higher plants at abandoned old coastal reclaimed lands, where constructed
in 12 and 30 years ago. If plants of reclaimed land classified to salinity, symbiotic activities of
AMF were high in order of obligate halophyte, facultative halophyte and glycophyte. Also, those
plants classified to life form, symbiotic activities of AMF were high in order of annual, biennial
and perennial plants. Seasonal variation of spore density, one of symbiotic activities showed that
the platean density maintained continuously from the end of growing season of the higher plants
to next spring. For this reason, it regarded that reproduction of AMF spore would be formed
in autumn, when the higher plants will be developed. Seasonal change of symbiosis intensity, other
symbiotic activities, however, showed that the highest symbiosis intensity occurred in spring and
summer but the lowest in autumn. In relationships among symbiotic activities, spore density was
directry proportional increase of symbiosis intensity. Moreover, phytomass of higher plants also
was directly proportional to increase the spore density as well as symbiosis intensity. Vesicle density,
however, did not any correlation with the phytomass, spore density and symbiosis intensity. From
these results, it can know that both spore density and symbiosis intensity are strongly possible
to use as the measure of symbiotic activity owing to symbiosis of tho-AMF, the more absorption
of zinc by the higher plants carried out the less concentration of zinc in the soil.

KEYWORDS: AMF, arbuscular mycorrhizal fungi, salinity symbiotic activities, spore density, sym-
biosis intensity, vesicle density, zinc.
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et al, 1967), 72| ¢} o}l o] Fr= 2 tHGer-
demann, 1964), 22 x)8] {2189l Glomus fascicu-
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Fig. 1. Maps showing the investigated areas (black
area).
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Table 1. Spore densities and symbiosis percentages of AMF in relation to plant species at the reclaimed

land
Class Spore density Symbiosis percentage
(Electrocon- Plant species Paekseuk Mado Paekseuk  Mado
ductivity) Mean(Range) Mean(Range) Mean Mean
I (>1 mmho) Calamagrostis epigeios (AAZE) 508 (423-566) 260 (155-324) 72 92
Imperatus cylindrica (W) 59 (50-68) 129 (3-196) 62 67

Lotus corniculatus 416 (391-435) 64 —
var. japonica (o))
Bromus japonicus (G ]) 37 (14-46) 41 (31-51) 41 39
Plantago major var. japonica (32 73°]) 40 (34-47) — 0 -
Setaria viridis (Z3o}A) &) 27 (18-34) 18 (15-22) 12 31
Erigeron canadensis (%) - 19 (15-22) — 20
II (1-2 mmho) Artemisia scoparia (V%) 72 (69-74) 62 (41-76) 56 64
Sonchus brachyotus (A1E) 50 (32-68) 120 (16-181) 58 61
Aster tripolium (ZA71w]3) 22 (20-32) 50 (38-65) 48 49
Zoista sinica (ZAFHc]) 28 (20-38) 18 (6-31) 16 19
Phragmites longivalvis (Z2}) 21 (8-38) 14 (2-32) 0 18
Carex scabrifolia (A Alx) 18 (10-28) 33 (18-50)
Atriplex subcordata (753 °]) - 16 (4-29)
Juncus haenkei CAZE) 15 (9-24) — 0 —
I (2-3 mmho) Limonium tetragonum (CRA7) 42 (32-39) 33 (17-47) 40 48
Suaeda japonica (2Hz) 7 (2-11) 20 (17-27) 0 0
Salicornia herbacea (%%+}t}) 2 (0-4) 8 (5-15) 0 0
IV (3-4 mmho) Triglochin maritimum (] A]) 1 (0-3) — 0
AsAol, Atxapel AdArbz, FEAA AZEY

AgE Zelr) S-S & 4 Uslert AMF 24
2 FAUERAE zfo|7) L& o g ok
o]3g AL AMFe SD+ E9F pH, =¥-3=}
Na@#, P} &3k 5 o8] 2ok 549 438 A4
ot AMF 2217} holsle] 254183} FAAE
FAsIH Bk 379 g3s d v THAES]
244 F91¢ o4 5 sk

Scotland ] coal tipsol|4] G 2RAEES
AMF 352 20-90%(Daft and Nicolson, 1974),
AR FH 2EAEEY 172 0-88%(Khan,
1978) 8] & AL Ao} nlssi)

Ocampo ef al.(1980)-2 = o} Chenopodiaceae)
oA, Read et al.(1976)>- A=3HCyperaceae)e} &
F 7 Juncaceae) A &4 AMF7} 3A3A] et
2 Bausigch, B dFoME Holgatd 43

ofd

do,

ZAYEL 0%olsiTh

#H4EMO| FHWME AMFS SD} ZAES
AR Wz AE Fo uel dA3 o2 Hule
el thFig. 3). & AMF9 Hu ZAEL u)%,
ANE)H H A E AT T, AR Eedl A
8o, wollA 9o, Hiaole]a] 10¥ell 77t
vebdt) 107097k Hi FAES B9, 747 4
Z2E 52%, WX a}o] 45%, B|% 37%, W 31%, AbdE
30%, AN 3 29%9] £o 7 FhAE ) o] ARz
Bol FAAES FAEC] dodAAES] AR
HWHE = AFo|gitt. AMF Hi FAELS
e}l AbdEell A 2 349 12%, 18%, B1% T A
ANEIAANA 77k 490l 16%, 17%, Hxxolel) 4 5
Yo [16%, ArzxFAA 64l 28%1%Ith 2HH A4
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Table 2. Analysis of variance of means for 5 plant populations on spore densities, simbiosis intensities and
vesicle densities of AMF by Duncan’s multiple range test

Paekseuk Mado
AT SB AS CE IC Spore density AS AT IC CE SB
2165 3717 7478 1032 1126 98.12 11740 13320 14050 156.80
AS AT SB IC CE Symbiosis AT IC AS SB CE
0.77 0.93 1.71 2.04 251 intensity 1.20 143 1.65 175 2.68
AS AT SB CE IC Vesicle AS AT SB CE IC
2.18 2.96 341 9.74 14.61 density 2.15 384 5.46 11.09 1203

Abbre.: CE, Calamagrostic epigeios; IC, Imperata cylinrica; AS, Artemisia scopaia; AT, Aster tripolium; SB, Sonchus

brachyotus

Non-significant (M>0.05) means are connected by the straight line.
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