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English Summary

In this report the soil characteristics of mangrove forest (Kandelia candel (L)
Druce) in Chu-Wei and Tang-Sui, in northern part of Taiwan, were described. 18 species
of endomycorrhizal fungi were identified and described, among which eight species were
new speceis. Six species of endomycorrhizal fungi were not yet identified.

Kandelia candel formed few mycorrhizae, if the rootsystem was longer submerged
in tidewater of in riverwater. Their mycorrhizal frequency and spore production were
greatly increased in the habitat, where the rootsysiem was little submerged in water.

The fine rootlets of K. candel could form YA mycorrhizae with Glomus clarum
isolated from the rhizosphere of China-fir.

[Key words] mangrove forest, Kandelia candel, mycorrhizae.
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Glonus boreale (Thaxter) Trappe & Gerd, Mycologia Memoir No. 5. p 58-59. 1974,
(Plate VI, Fig. A, Slide: Hu-217)
= Endogone borealis Thaxter, Proc. Am. Acad. Arts Sci. 57: 318. 1922,

Chlamydospores singly in Soil, globose to subglobose 110-120 um. dull brown.
Spore walls 8-10 um thick, outer hyaline 0.5 pum thick, middle 6-8 wm, orange brown,
laminated, inner yellow brown, 0.5 um thick, membranous. Subtending hypha 8-12 um

diam at the spore base, wall 2-3.3 um thick.
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Glomus intraradices Schenck & Smith, Mycologia 74(1): 77-92. 1982. (Plate VI, Fig.
B, Slide: Hu-150)

Chlamydospores formed singly or in clusters in soil, globose to subglobose, 60-100
um, dull brown. Spore walls 4-8 um thick, yellowish brown to gray-brown, appearing
greenish brown with transmitted light, outer hyaline 0.5 um thick, middle 4-7 wm thick,

gray-brown, laminated, inner 0.5 um thick, black, membranous. Hyphal attachment 25-

30 um wide with a wall thickness 5 um at the spore base.
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Glormus fragilis (Berk. & Broome) Trappe & Gerdemann, Mycologia Memoir No. 3.

p. 59-60. 1974, (Plate V, Fig. D. Slide: Hu-521)

':‘Pcun'()(.vr_}'/[s' Sragilis Berk. & Broome, J. Linn. Soc. London 14: 137. 1875.

Chlamydospores singly in soil, globose to subglobose, 55-65 um. light yellow.
Spore walls 5-6 um thick, outer hyaline 0.5 pm thick, middle yellow, greenish yellow
10 orange brown, 4-5 um thick, laminated, inner orange brown to greenish brown, 0.5 um
thick, membranous, the opening separated by a septum. Hyphal attachments £5 pm diam,

inconspicuous.

B AT OE S A R A BRI G BRI ~ 55- 65 Bk ~ Wk o

S EE 56 BOKIE S Sl S 0.5 BKIT » s ¥ 6~ kK A T
Ao ORI AL PR AR 0.5 BORIE ~ B M

BH O M bRl o0 o B SREE MO W I RE #9 5 T K ~ BN B B C i V
s @D )

Clomus fascicularivm (Thaxter & Gerdemann) Gerdemann & Trappe, Mycologia Memoir
No. 5. p. 51-53. 1974. (Plate V, Fig. B & C, Slide: Hu-162,-507)
= Endogone macrocarpa f. media Tul. & Tul., Fungi Hypogaei, p. 182, 1851.
= Fndogone fasciculata Thaxter, Proc. Am. Acad. Arts Sci. 57: 308-309. 1922.
Emend. Gerdemann, Mycologia 57: 562-575. 1965. A
= Endogone arenacea Thaxter, Proc. Am. Acad. Arts Sci. 57: 317. 1922,

= Rhizophagites butleri Rosend, Bull. Torrey Bot. Club 70: 131. 1943.

Chlamydospores borne free in soil, in loose aggregations. Chlamydospores globose
to subglobose, yellow-brown to orange brown, 61(-108) X 70(-100) pum, smooth Spow
walls highly variable in thickness (5-9 um), outer hyaline 0.5-1.7 um thick, inner yellow
brown 4-7.5 um thick, ldmmdtcd the thicker walls often minutely perforated. Hyphal

. attachments 10-12 um diam, occluded by wall thickening at maturity. Walls of attached

hyphae often thickened to 3-4 um near the spore.
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Glomus claroideum Schenck & Smith, Mycologia 74(1). p. 77-92. (Plate V, Fig. A.
Slide: Hu-507.)

Sporocarps unknown. Chlamydospores formed singly or loose clusters in the soil,
globose to subglobose, 75(-90) X 80(-95) pm, orange brown; spore wall consisting of
3 walls, outer hyaline 1,6 um thick, middel brown 7-8 um thick, laminated, inner dark
brown, 0,5 um thick, membranous. Subtending hypha 17-19 pum wide at the spore
attachment with thick walls (7 pm) extending up to 70 um below the spore. Pore opening
to the chlamydospore 5 pm in width with a bulging septum in the pore separating the

spore contents from the subtending hyphae.
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Glomus pustulatum Koske, Friese, Walker et Dalp’s, Mycotaxon 26: 143-149. 1986,
(Plate VI, Fig. C, Slide: Hu-163).

Chlamydospores formed singly in soil, globose to subglobose, 85-100 um, yellow

brown to orange brown. Spore wall 5 um thick; outer hyaline 0,5 pm, evanescent, the



second fayer 1,6 um thick, orange brown, unit wall, the third layer vellow, 4 pym thick,
laminated, the Tourth layer vellow, 0,5 um thick, membranous, Subtending hypha

straight or recurved, pale yellow to greenish yellow,
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Grlomus versiforme (Karsten) Berch. Can. J. Bot. 61(10): 260é-2617. 1983 (Plate VI;
Fig. D, Slide: Hu-507)
= Endogone versiformis Karsten, Hedwigia, 23: 39, 1884,
= Glomus epigaeum Daniels & Trappe, Can. J. Bot. 57: 540, 1979.

Chlamydaspores globose to subglobose, 100-120 u#m, dull vellow to orange-brown.
Spore wall 5-7 gm thick, outer hyaline 0,5 um, middle yellow brown to orange brown
5-6 pm thick, laminated, inner grech'ish brown 1-um thick, membranous. Subtending

hypha 10 um diam at the spore base, straight, pore separated by an inner membrane.
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BES-TROKIE ~ AT 0.5 BUK /B ~ obI BUBE M 56 KT «
WRET  PUS KB 1 BOKIT RS o TR M AT LR K
10 BKTL ~ &0y~ FLEPI BEME IR C BAKT + 1D ) o
Glomus microcarpum Tul, & Tul. Giorn. Bot. Ttal, 2: 63. 1845. (Plate VII, Fig. A, Slide:

Hu-506)

= Endogone microcarpa (Tul. & Tul.) Tul. & Tul. Fungi Hypogaei. p. 182. 1851,
= Endogone neglecta Rodway, Proc, Roy. Soc. Tasmania. 1917: 107, 1918,

Chlamydospores formed singly or loose clusters in the soil, globose {0 subglobose,
3545 pm, yellow brown to orange-brown. Spore wall laminated, 3-3,5 um thick, yellow
or orange-brown. Hyphal attachment at the spore base 10 gm diam. The pore in the

subtending hypha separated by inner membrane.
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Glomus mosseae (Nicol. & Gerd:) Gerdemann & Trappe, Mycologia Memoir No. 5.

p 40-41. 1974. (Plate VII, Fig. B, Plate XII, Fig. A, Slide: Hu-520)
= Endogone mosseae Nicol. & Gerd. Mycologia 60: 314-315. 1968.

Chlamydospores formed singly in the soil, yellow to brown, globose to ovoid, ob-
ovoid, 110-220 um, with funnel-shapped bases 12-18 um diam, divided from subtending
hyphae by a curved septum; walls 5-6 pum thick, with a thin hyaline outer membrane

and a thick, brownish yellow inner layer.
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Glomus tortuosam Schenck & Smith, Mycologia 74(1): 77-92. 1982. (Plate VII, Fig. C,
 slide: Y-150)

Chlamydospores formed singly in soil, yellow-to dull gray-brown with a mantle
of sinuous hyphae closely appressed to the spore and flattened, 4-10 um wide, globose
to subglobose, 200-215 um. Spore walls, yellow, 1-2 pm thick, laminated. Hyphal att-

achment at the spore base 25-30 um diam.

LR IR TAE R R TG W BN S22 K MR ~ 2R 00 £ i
TR S BB R 410 BK s 4 FERI BRI BT ~ 200 - 215
K o JBESEM ~ 1-2 Bk B~ WA o TR TR 2 A (1 B E K

12 —



Glomus kandelium Hu, sp. nov. (Plate VII, Fig. D, Slide: Hu-251

Sporocarpia ignota. Chlamydosporae globosae vel subglobosae, 70(-80) X 60(-70)
pm diametro, diluto-brunnecae vel brunneae. Tunica sporae strata trium in uno turma,
externa hyalina, evanescens, £0.8 um crassa, media diluto-brunnea vel brunnea, 8-11,6 um
crassa, laminata, interna brunnea, £0.8 um crassa, membranacea. Tunica externae per-
ducta secus hypham subtendentem ad 33 um. Hyphae subendentes 5 um diametro
ad sporam basem, decrescentes in sporis tunicis 3 um diametro, tunicae 1,5 pim crassa,

flavido-brunneae.

Sporocarps unknown. Chlamydospores globose to subglobose, 70(-80) X 60(-70) um
diam, light brown to brown. Spore wall structure of three walls in one group, outer
colourless, evanescent, 0,8 um thick, middle light brown to brown, 8-11,6 um thick,
laminated, inner brown *0,8 um, membranous. Outer wall extending down the sub-
tending hypha for up to 33 um. Subtending hyphae 5 um diam at the spore attachment,

narrowing in the spore wall, 3 pm diam, wall 1,5 um thick, yellowish brown.
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Glomus mosseoideum Hu, sp. nov. (Plate IX, Fig. A, Slide: Hu-523) ’
Sporocarpia ignota. Chlamydosporae globosac  vel subglobosae, 90(-126) X
108(-145) diametro, luteae vel aurantiaco-brunneae. Tunica sporae strata duarum in
uno turma, externa hyaliana, evanescens, +0.8 um ‘crassa,- interna brunnea vel viriduale-
brunnea, 3-4 um crassa, laminata. Tunica externae perducta secus hypham subtendentem
ad 120 um, internae extensa secus hypham subtendentem, pro usque ad 15-20 um.

Hyphae subtendentae 23-25 um diametro ad sporam affixam, infundibuliformes, ab-
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sque septis inter hyphas subtendentas et sporas contenta.

Sporcarps unknown, Chlamydospores globose to subglobose, 90(-126) X 108(-145)
um diam, yellow-brown to orange-brown. Spore walls two layers in one group, outer
hyaline, evanescent, =0,8 wm thick, inner brown to greenish brown, 3-4 um thick, lam-
inated. Outer wall extending down the subtending hypha for up to 120 um, inner wall
extending down the subtending hypha for up to 15-20 um. Subtending /hyphac 23-
25 pwm diam at the spore attachment, funnel-shaped, without septum between subtending

hypha and spore contennts.
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Glomus spinosum Hu, sp. nov. (Plate VII. Fig. E, Plate VIII, Fig. A, Slide: Hu-202)
Sporocarpia ignota. Chlamydosporae surdelbrunneae vel atrobrunneae, globosae
vel subglobosae, raro cllipsoideae, 88-125 um diametro. Sporae tunica 7-12.5 um crassa,
brunnea, e lamina externa tenui et interna crassa composita, externa hyaliana, 1,6 um
crassa, interna 5-11 pm crassa. laminata, aculeis minutis, in extemzim protrusis notata
viridia, incrassatione ejus in hypham subtendentem producta ad 16-25 pm. Hyphae
subtendentes 15-26 um diametro ad sporam basem. Sporace globulos oleosos continentes.
Sporocarp unknown. Chlamydospores dull brown to dark brown, globose to sub-
globose or rarely eilipsoid, 88-125 wum diam. Spore walls 7-12 um thick, brown, com-
posed of a thin outer wall and a thick inner wall, outer hyaline, 1.6 um thick, inner
5-11 pm thick, laminate, with greenish minute, abundant echinulations, that protrude
into the outer wall; thickening of inner wall extending into subtending hypha for up
to 16-25 pm. Subtending hyphae 15-26 pm digam at the spore attachment. Chlamydos-

pores containing oil globules.
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Glomus taiwanianum Hu, sp. nov. (Plate IX, Fig. C, slide: Hu-520)

Sporocarpia ignota. Chlamydosporae bumneae vel viridifuscae, subglobosae.
95(-106) X 70(-93) um. Tunica sporae stratis tribus, maturiorae saepe perforata, ex-
terna hyalina, 1,6 pym crassa, media surde brunnea, 6-7 um crassd, laminata, interna
aurantiaco-brunnea 0,5 um crassa, membranacea. Hyphae subtendentes 15-17 um di-

ametro ad sporam basem.

Sporocarps unknown. Chlamydospores brown to orange brown, subglobose,
95(-106) X 70(-93) um. Spore walls structure of three layers in one ,g'roup~ often per-
forated, outer hyaline 1,6 pm thick, middle dull brown, 6-7 u thick,ulaminated7 inners
orange brown, 0,5 um thick, membranous. Outer wall extending down to the subtending
hypha. Walls inseparable. Subtending hyphae 15-17 um diam at the spore attachment,

wall thickening at the spore base for up to 4(-5) um thick,

BT B KA - BB TR ~ WERTY ~ 95 106)X70(—93
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Glomus nigrum Hu, sp. nov. (Plate IX, Fig. D, Slide: Y-160)

Sporocarpia ignota. Chlamydosporae globosae vel subglobosae, 80(-88) X 83(-95)
um, surde brunneae vel atrobrunneae. Tunica sporae stratis tribus, externa hyalina.
2,5 pum crassa, media atrobrunnea vel atra, 5,5-6,5 um crassa, laminata. interna brunnea,
0,7 um crassa, membranacea. Tunica sporae media curvata ad sporam basem. Hyphae

subtendentes 10-12 um ad sporam basem.

Sporocarps unknown. Chlamydospores globose to subglobose, 80(-88) X 83(-95)

m, dull brown to dark brown. Spore wall structure of three walls in one group, outer
hyaline, 2,5 um thick, middle dark brown to black, 5,5-6,5 um thick, laminated, inner
brown, 0,7 um thick, membranous. Quter and middle wall extending down to the sub-
tending hypha, middle wall curved at the spore base. Walls inseparable. Subtending

hyphae 10-12 um wide, 3-5 um long.

FRARE - EEEAFRETMERIN ~ 80(—88)X83(—95) i K
MM W8 o Al M B —42 - SHfaEW ~ 2,6 KE > g
EW AR S 5,5-6,50 HOKE W Y 0 WEBE ~ 0,7 BKE ~ KK
fEHE o St e B b i £l B AT 3 TE B R AL b ~ P i SBRE AR BT I SR He
o fgBEN T4 B » AL{h B R 10 - 12 B K ~ 3 -5 fok&k CERIX » &
D)

Glomus infundibuliformum Hu, sp. nov. (Plate VIII, Fig. B, C and D, Slide: Hu-212
~and-508)

Sporocarpia ignéta. Chlamydosporae singulae in solo efformatae, luteae, auran-
tiaco-brunneae vel atrobrunneae, globosae vel subglobosae, 90-200 um diametro. Tunica
sporae strata trium in uno turma, externa ephemera hyalina, 1,5 um crassa, media vir-
idifusca, 4-5 pm crassa, laminata, interna armeniaca 0,5 um crassa, membranous. Spor-
arum contentus primo ab hypha a membrano separatus. Hyphae subtendentes 15-18 um

diametro ad sporam basem, forma coni.

Sporocarps unknown. Chlamydospores formed singly in soil, yellow, orange-brown
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to dark brown, globose to subglobose, 90-200 um diam. Spore wall structure of three
layers in one group, outer hyaline evanescent, 1,5 um thick, middle greénish brown
with greenish tint in the inner layer, 4-5 um thick,laminate, inner orange yellow, 0,5 um
thick, membranous. Subténding hyphae 15-18 um diam at the spore attachment, flared
with a septum at the end (arrow). Spore contents separated from attached hypha by

a thin inner membrane.

faF RAKR M > BT RH BRI ~ R ERE > BKE
ZMEF » 90-200 fk o ABEA=JEMSR 1 SAEAEY - 1.5
KB o REKGBE s RN MEGOEN - 4-6kE~WMRB W
BB~ 0.6 KR ~ AR CTHERTEATEBCEZEBEKI
- 18 B K~ K ~ RURERRIE Y B o 8 F A W — Wy P IR B
Bk B CIE ARV » @B >~ C ~ D ) o

Acaulospora kandelia Hu, sp. nov. (Plate IX, Fig. E, Plate X, Fig. A, .Plate XII, Fig. B,

Slide: HL1-166-2)

Sporocarpia.ignota Azygosporae singulae  in solo efformatae, sessiles, globosae
vel subglobosae, 115(-90) X 95(-85) um diametro, viridifuscae vel luteo-brunneae. Sporae
tunica continua, e stratis tribus, exteriore hyalino vel subhyalino, 1,6 um crasso, med.io
viridifusco, 5,8-7 um crasso, laminato, interiore luteae-brunneo 1,5 um crasso, mem-

branaceo. Tunicae individuae.

Sporocarps unknown. Azygospores formed singly in soil, globose to subglobose,
115¢(-90) X 95(-85) um diam, orange-brown to vellow-brown. Spore wall continuous
consisting of three layers in one group, outer hyaline to subhyaline, 1,6 um thick, middle
gray brown, 5,8-7 um thick, laminated, inner yellow-brown, 1,5 um thick, membranous.

Walls inseparable.

ATRRM  FFHAMTELBEEREN - R EERY ~ BK
115 (—90)X95(—85) ik » tEHE M 1 o MEEH=TEMB—1fE - 7t
8 EWA BPFEYH ~ 1.6 Hk B o PREKE ~ 5.8-7 KB ~EHET -
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Acaulospora formosana Hu, sp. nov. (Plate [X. Fig. B, Slide: Hu-501)

Sporocarpia ignota. Azygosporae singulae in solo efformatae, sessiles, globosae
vel subglobosae. 110-250 um diametro, flavidae vel lutco-brunncae. Tunica sporac con-
tinua, strata trium in uno turma. cxterna subhyalina, 0.5 pm crassa, media luteo-brunnea.
1,7-3.3 um crassa, interna armemiaca, membranacea. Tunica individuae,

Sporocarps unknown. Azygospores formed singly in soil, globose to subglobose,
110-250 um diam, pale yellow to yellow-brown. Spore wall continuous consisting of
three layers in one group. Quiter wall subhyaline, 0.5 um thick, middle yellow-brown,

1.7-3.3 um thick, lamianted. inner greenish, membranous. Walls inseparable.

AR s JEIEART R E M A B ~ BRI ~ 11K
110- 250 f4 3k » BEEE WM o M TREH IRy » th = Hipl — i » fte
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Acaulospora sp. 001 (Plate X, Fig. C & D: Plate X1, Fig. D. Slide: Hu-158)
Sporocarps unknown. Azygospores formed singly in soil, globo,s‘g‘, yellow to yellow-
brown, 190-225 um diam. Spore wall one layer, yellow-brown to brown. 2-2.5 um

thick, laminated. Spore surface ornamented with dense small warts, 1(-2) X 1(-3) um.

Acalospora sp. 002 (Plate X, Fig. E: Plate XII, Fig.C: Slide: Hu-152)

Sporocarps unknown. A/y ospores formed singly in soil, globose to subglobose,
yellow-brown to orange-brown, 110-130 um diam. Spore wall 5 um thick, outer hyaline
0.5 um thick, middile greenish yellow 4 um thick, laminated, inner yellow to greenish

yellow 0.5 wm thick, membranous.
Acaulospora sp. 003 (Plate XIII, Fig. A & B)

Sporocarps unknown. Azygospores globose to subglobose, orange-brown to yellow-

brown, 150-175 um diam. Spore surface ornamented with reticulum, mesh 2(-5.5)(-7)



pm, ridge 20,2 wm high, Spore wall structure unk nown.

Acaulospora sp. 004 (Plate X111, Fig.C)
Sporocarps unknown. Azygospores globose to subglobose, orange-brown to yellow-

brown, 150 um diam. Spore surface ornamented with irregular mesh. Spore wall struc-

ture unknown.

Glomus sp. 001 (Plate X, Fig. B, Slide: Hu-152)

Sporocarps unknown. Chlamydospores orange-brown to brown, globose to sub-
globose, 85(-90) X 90(-95) um diam. Spore wall structure ol three walls in one group,
outer hyaline, 0,3-0,5 um thick, middle orange-brown, 3.5-5.5 um thick, laminated,
inner orange-brown, 0,3-0,5 um, membranous. Subtending hypha 5.5 um diam .at the

spore attachment.

Glomussp. 002 (Plate X1, Fig. D)
Sporocarps unknown. Chlamydospores globose to  subglobose, +60 um diam,
blackish brown to black. Hyphal attachment 13 um diam at the spore base. Spore wall

structure unknown.
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