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locations. Although it has not been collected often in Iowa, this species
is relatively abundant in places.
In northeastern Iowa, typical associates include (herb layer) Osmorhiza

claytoni, Sanicula marilandica, Carex pensylvanica, Desmodium glutinosum,

Acer saccharum, Aralia nudicaulis, Geranium maculatum, Parthenocissus quin-

quefolia, Amphicarpa bracteata, Aster cordifolius, Phryma leptostachya,

(shrub layer) Acer saccharum, Ostrya virginiana, Cornus rugosa, Prunus

serotina, Rubus sp., Ribes cynosbati, (tree layer) Quercus alba, Quercus

rubra, Acer saccharum, Ostrya virginiana, and Tilia americana. In these

Vo mm e =t o e~ ~ a
locations, the largest trees are Quercus alba and ubra; but a suc-

cessional trend appears to be in progress which involves the replacement of

the oaks with Acer saccharum. It would be interesting to follow the changes

in abundance of Corallorhiza maculata in these forests as the composition of

tree species changes. I suspect that there will be a decrease in abundance
of C. maculata.
The relatively high levels of most of the nutrients suggest that

Corallorhiza maculata must have relatively rich soil to grow well.

Corallorhiza maculata grows in the cool, moist forests of northeastern

Iowa. Future collectors should look in Fayette and Delaware Counties, as
this species may grow in these counties also. Additional eastern Iowa

counties may also have colonies.

Corallorhiza odontorhiza (Willd,) Nutt,

Basionym: Cymbidium odontorhizon Willd.

The specific epithet, odontorhiza, is from the Greek and means "toothed
root", in reference to the shape of the coralloid rhizome system
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Type locality: Canada, New England, Pennsylvania, and Virginia

Flowering season in Towa: August - October, with extremes of August 8 and
October 7; occasional fresh specimens can be found in flower even in early
November

Literature: Shimek (1896) 215; Fitzpatrick (1897) 108; Fitzpatrick and
Fitzpatrick (1898) 164; Barnes, Reppert, and Miller (1900) 259; Fitzpatrick
and Fitzpatrick (1900) 196; Greene (1907) 154; Lohman (1926) 42, 48, 55, 56;
Cratty (1933) 198; Fuller (1933) 139; Correll (1950) 331; Grant (1953) 143;
Thorne (1955) 192; Cooperrider (1960) 162; Guldner (1960) 85; Cooperrider
(1962b) 31; Case (1964) 105; Thorne (1964) 29; Hartley (1966) 59; Eilers
(1971) 79, 131

Counties: Boone: Niem (1974)
Clayton: 1IA, Niem (1973)
Decatur: Niem (1973)
Dubuque: IA (1961)
Fremont: I4&, Niem (1972)
Johnson: 1IA, ISC, ISIC, NY, US (1932)
Jones: IA (1959)
Linn: ISC (1948)
Monona: Niem (1974)
Muscatine: Niem (1974)
Scott: Barnes (1892)
Story: Niem (1974)
Webster: Niem (1972)
Winneshiek: TIA, Niem (1974)

The general distribution of this species is from Maine south through
New England and the Atlantic States to South Carolina, Georgia, Alabaiia,
and Mississippi; west through the Central and Lake States to Wisconsin,
Ilowa, Nebraska, Arkansas; and sou

This plant was formerly regarded as quite vare and restricted in range
in Iowa (Fitzpatrick and Fitzpatrick, 1900). Several factors may account
for this apparent rarity. First, the plant is probably the least conspicu=-
ous of our native orchids, and can be easily overlooked by someone not
specifically searching for it. Second, the flowering season commences
rather late, when academic personnel would no longer be likely to be out

collecting. These explanations are at least partially true even today, for
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few collections have been made recently, despite intensive collecting by
Thorne's students. On the other hand, I have added six new county records
for the species without any special effort directed toward locating new
sites, Doubtless the list of counties could be doubled in a single collect~
ing season without much difficulty.

A further explanation of the lack of collections probably does concern
actual rarity of this species. At the present time, it reaches its greatest
abundance in young, open oak forests which were savanna or perhaps even
prairie during the time when early collectors were active. Thus, the habi-
tats did not exist, accounting for the actual raritv of the gpecies. T feel
that all of these explanations have played some role in keeping the number
of collections rather low.

In Iowa, Corallorhiza odontorhiza occupies upland locations, often
just at the slope break., These habitats are usually characterized by rather

large, open=-grown oaks.

Under disturbed forest conditions in central Iowa, Corallorhiza odon-

torhiza associates with (herb layer) Galium concinnum, Solidago nemoralis,

(shrub layer) Acer nigrum, Cornus sp., Corylus americana, Xanthoxylum ameri-

canum, (tree layer) Quercus alba, Carya ovata, Gleditsia triacanthos, and

Ostrya virginiana. In this and many other places, the herb layer is scant

to nonexistent,
In relatively undisturbed deciduous woods in northeastern Towa,

Corallorhiza odontorhiza associates with (herb layer) Sanicula marilandica,

Osmorhiza claytoni, Phryma leptostachya, Smilacina racemosa, Phlox divarie

cata, Parthenocissus auinquefolia, Viola pubescens, (shrub layer) Acer
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Quercus alba, Carya cordiformis, and Ostrya virginiana.

In northeastern Iowa, in pine forest changing to deciduous forest,

Corallorhiza odontorhiza associates with (herb layer) Carex sp., Crypto-

taenia canadensis, Amphicarpa bracteata, Galium aparine, Phryma leptostachya,

(shrub layer) Acer saccharum, Fraxinus pennsylvanica var, subintegerrima,

Pinus strobus, (tree layer) Quercus alba, Ostrya virginiana, Juniperus

virginiana, and Quercus rubra.

In southeastern Iowa, in mixed pine-hardwood forest, Corallorhiza
odontorhiza grows near the slope break and the associates are (herb layer)

Aster cordifolius, Carex sp., rarthemocissus guinguefolia, Amphicar

bracteata, Solidago ulmifolia, Festuca obtusa, (shrub layer) Rhus radicans,

Acer saccharum, Ostrya virginiana, and Quercus alba.

In south-central Iowa, in scrubby oak forest, the associates of

Corallorhiza odontorhiza are (herb layer) Carex pensylvanica, Desmodium

glutinosum, Phryma leptostachya, Galium sp., (shrub layer) Rubus sp., (tree

and Carva ovwvata,
nc Larva ovata,

In western Iowa, in the loess bluff forests, the associates of

Corallorhiza odontorhiza are (herb layer) Symphoricarpos orbiculatus,

Fragaria virginiana, Carex sp., Circaea quadrisulcata, Festuca obtusa, Geum

canadense, Ulmus americana, Viola sororia, (shrub layer) Cornus sp., Ulmus

americana, Ostrya virginiana, Ulmus rubra, Morus rubra, Prunus virginiana,

Carya cordiformis, Fraxinus pennsylvanica var. subintegerrima, Tilia ameri=

cana, (tree layer) Quercus macrocarpa, Quercus muhlenbérgii, Ulmus rubra,

Ostrya virginiana, Morus rubra, and Cercis canadensis (south).

Species of oak always seem to be associated with Corallorhiza odontorhi-

za suggesting that the oaks may serve as a source of nutrition for this
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orchid through a fungal connection.

Corallorhiza odontorhiza seems somewhat favored by local disturbance.
It is often found in paths, along old roadways and in disturbed woods. The
reason for this is unknown., Light intensity is unlikely to be a factor, as
this species surely derives only a small part of its nutrition from photo-
synthesis.

The soil nutrient levels indicate the wide range of soil conditions in
which this species grows in Iowa. The values tend to be rather high, indi~
cating a possible preference for rich soils.
pecies is probably much more gbundant than the distribution map
indicates, for the reasons that I discussed earlier, My Monona County sta-
tion for this species makes it the westernmost orchid whose distribution in
Towa I have been able to confirm. I suspect that it might be found in other

counties in western Iowa in forested loess canyons.
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APPENDIX I: EXCLUDED TAXA

The following taxa are reported from Iowa in the literature, but are
excluded from the ovchid flora of Iowa in this paper. In most cases, the

exclusion is based on improperly identified herbarium material,

Arethusa bulbosa L. is reported from Linn County by Verink (1914). As

Thorne (1953) pointed out, this report is based on a specimen of Polygala

paucifolia in the University of Iowa Herbarium.

Cypripedium acaule Ait. is reported from Mitchell County by Tuttle (1919a).

She states that it was reported by old settlers from the area. The report

is probably based on Cypripedium reginae because this species is often called

the "Pink Ladyslipper" in the Middle West. Although there are no Iowa spec-
imens, there is at least a remote possibility that this species may eventu-

ally be located in northeast Iowa.

numerous times in the literature, but these reports appear to be based on
small specimens of C. calceolus var. pubescens. I have seen no specimens

referable to var. parviflorum from Iowa.

Epipactis helleborine (L.) Crantz. There is a specimen in the Herbarium of

Iowa State University with the collection site listed as Mortlake Swamps,
Dubuque County, August, 1873, This species is native to Europe, and was
first collected in North America in August 1879 near Syracuse, New York. It
was accidentally introduced into New York about that time, and soon radiated

outward in all directions from that point. Thus, the supposed Iowa specimen
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was collected before the plant was discovered near the point of introduction.
Also, there is no Mortlake in Dubuque County, but there is such a location
in England, and all of the writing on the label, except "Dubuque County" is
in a script more characteristic of Europeans than Americans, so I am attrib-

uting this collection to Europe.

Habenaria blephariglottis (Willd.) Torr. is reported from Iowa prairies by

Shimek (191l1a), but as Conard (1952) pointed out, Shimek meant H. leucophaea.

Habenaria dilsatata {(Pursh) Hook is reported from Linn County by Verink

(1914), Thig report is based on a specimen of Habenaria viridis var.

bracteata in the Herbarium of the University of Iowa.

Habenaria lacera (Michx.) Lodd. is reported from Linn County by Verink

(1914). This report is based on a specimen of Habenaria psycodes in the

Herbarium of the University of Iowa. H. lacera may, however, occur in

eastern Iowa, and it should be sought there.

Habenaria peramoena A. Gray is reported from Linn County by Verink (1914).

This report is based on a specimen of Habemaria psycodec in the Herbarium

of the University of Iowa,
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APPENDIX II: SOIL INFORMATION

Cypripedium calceous var. pubescens (9 sites)

pH soil moisture loss on ignition cation exch. cap.
High 8.0 158% 527 29 me/100 g
Mean 57% 25% 21 me/100 g
Low 4,6 17% 6% 3 me/100 g
Nutrients in ppm

X P K G Mg Mo Fe Cu  Zn
High 34 38 389 5000+ 500+ 50+ 38 oD 39
Mean 8 19 156 3488+ 371+ 26+ 6.8 .32 16
Low 2 2 62 515 90 8 .5 .2 6

Cypripedium candidum (4 sites)

pH soil moisture loss on ignition cation exch. cap.
High 7.9 3047 61% 30 me/100 g
Mean 110% 347 24 me/100 g
Low 7.2 22% 7% 17 me/100 g
Nutrients in ppm

N P K Ca Ma  Fe Cu Zn
High 6 22 223 5000+ 500+ 50+ 6 <25 18
Mean 3 10 130 4041+ 391+ 22+ 2.3 24 8
Low 0 1 57 2865 223 11 033 - .2 4

Cypripedium x andrewsii {1 site)

pE soil moisture loss on ignition cation exch, cap.
8.1 40% % 24 me/100 g
Nutrients in ppm
N P K e Mg M Fe Cu Zn
6 3 130 4140 309 14 .6 .3 12
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Triphora trianthophora (1 site)

pH soll moisture loss on _ignition cation exch, cap.
5.3 28% 217% 10 me/100 g

Nutrients in ppm

¥ P K Ca Mg Mo Fe Cu In
10 22 109 1610 208 50+ 14 A 28

Spiranthes cernua (5 sites)

pH soil moisture loss on ignition cation exch. cap.
High 8.2 86% 38% 27 me/100 g
Mean 46% 21% 18 me/100 g
Low 5.9 22% 5% _ 10 me/100 g
Nutrients in ppm

N P K ca M Ma Fe Cu Zn
High 3 22 175 4535 500+ 50+ 34 i. 24
Mean 2 7 132 3067 367+ 24+ 8 .5 13
Low 2 1 92 1655 208 8 4 .2 4

Spiranthes lacera (1 site)

pH soil moisture loss on ignition cation exch. cap.
6.2 35% 7% 10 we/100 g
Nutrients in ppm
N 2 K Ca Mg Mn Fe Cu Zn
3 8 121 1535 192 50+ 10 .5 10
Spilranthes romanzoffiana (1 site)
pH soil moisture loss on ignition cation exch. cap.
7.6 145% 10% 19 me/100 g
Nutrients in ppm
¥ P K Ca Mg Ma e Cu Zn
4 1 254 3315 208 3 .6 .2 1
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Goodyera pubescens (2 sites)

oH goil moisture loss on ignition cation exch. cap.
High 7.1 35% not available 16 me/100 g
Mean 26% 12 me/100 g
Low 5.7 16% 7 me/100 g
Nutrients in ppm

N P K Cca Mg M Fe Cu In
High 50 54 117 2375 500+ 50+ 18 W5 17
Mean 26 34 92 1700 326+ 50+ 12 42 16
Low 2 14 68 1125 152 50+ 6 .35 16

Orchis spectabilis (16 sites)

pH goil moisture loss on ignition cation exch. can.
High 8.0 487% 13% 23 me/100 g
Mean 36% 10% 15 me/100 g
Low 6.2 167 7% 11 me/100 g

Nutrients in ppm

NP X Ca My M Fe Cu Zn
High 30 53 268 3895 500+ 50+ 34 .45
Mean 10 27 146 2363 294+ 37+ 7 .36 16
Low 2 8 72 1365 169 24 2 .25 8
Habenaria hookeri (1 site)

pH soil moisture loss on ignition cation exch. cap.

7.1 55% 207 17 me/100 ¢

Nutrients in ppm

¥ 2 K G Mg Mn
6 3 82 2450 300+ 2z

St

Cu

an
2

N
=]

=l
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Habenaria hyperborea (1 site)

pH soil moisture loss on ignition
7.7 1747 22%

Nutrients in ppm

N P K ¢ Mg Mn Fe
2 0 126 4355 500+ 26 .6

cation exch. cap.

26 me/100 g
G
.25 3

Habenaria leucophaea (1l site)

pH soil moisture loss on ignition
6.3 90% 26%

Nutrients in ppm

wl=
g

K ¢ Mg Mn Fe
6 140 4040 500+ 19 17

cation exch. cap.

25 me/100 g
Cu Zn
.3 24

Habenaria viridis var. bracteata (3 sites)

pH soil moisture loss on ignition cation exch. cap.
High 7.8 36% 11% 29 me/100 g
Mean 23% 7% 15 me/100 g
Low 5.2 11% 3% 5 me/100 g
Nutrients in ppm

N P K Ca Mg Ma  Fe Cu Zn
High 5 11 166 5000+ 400 38 16 .5 6
Mean 3 g 146 2543+ 271 Z5 il 4 4
Low 2 6 126 745 128 8 6 .3 2
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Liparis lilifolia (7 sites)

pH goil moisture loss on ignition cation exch. cap.
High 7.8 56% 147 18 me/100 g
Mean 32% 9% 11 me/100 g
Low 5.3 147 6% 6 me/100 g

Nutrients in ppm

¥ oP K ca Mg M Fe Cu Zn
High 7 39 189 2580 360 50+ 18 ] 22
Mean 3 19 118 1734 228 44t 12 41 12
Low 2 8 70 875 118 34 3 .25 7

Liparis loeselii (3 sites)

BH scil moisture logsgs on ionition cation exch. can.
High 7.5 3687 487% 20 me/100 g
Mean 245% 28% 14 me/100 g
Low 4,2 81% 16% 6 me/100 g
Nutrients in ppm
N P K Ca. Mg Mo Fe Cu I
High 4 34 156 3555 229 41 50+ .5 20
Mean 3 20 127 2435 187 27 34+ o 13
Low 3 1 111 835 131 12 1 .35 2
Aplectrum hyemale (2 sites)
pH soll moisture loss on ignition cation exch. cap.
High 7.0 447, 12% 15 me/100 g
Mean 417, 11% 14 me/100 g
Low 6.4 387% 107 13 ue/100 g
Nutrients in ppm
¥ 2 K ca Mg M Fe  Cu  Zn
High 19 38 122 2505 266 50+ A o 22
Mean 15 34 118 2168 265 38+ 3.5 .35 16
Low 11 30 114 1830 264 26 3 .3 10




Corallorhiza maculata (3 sites)

168

loss on ignition

cation exch, cap.

pH soil moisture
High 7.1 23%
Mean 18%
Low 5.2 12%

12%
10%
9%

Nutrients in ppm

¥oop K ca
High 12 41 102 2960
Mean 5 32 79 1857
Low 2 16 66 920

Mg Mn
225 50+
163 50+

76 50+

16 me/100 g

11 me/100 g

6 me/100 g

Fe Cu In
22 .5 20
16 A 17
5 .3 14

Corallorhiza odontorhiza (7 sites)

loss on ignition

cation exch. cap.

21%
107%
6%

Nutrients in ppm

o)z soil moisture

High 7.6 34%
Mean 23%
Low 5.9 9%

N o2 K Ca
High 4 44 341 5000+
Mean 3 20 182 2642+
Low 2 7 64 880

Mg Mo
500+ 50+
320+ 44+

149 26

28 me/100 g

17 me/100 g

8 me/100 g

Fe  CGu Zn
22 .5 50+
11 A 16+

2 .3 8
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APPENDIX ITII: SPECIES DISTRIBUTION MAPS

A closed circle indicates that I have seen an herbarium specimen from
the location indicated on the map. An open circle indicates a report in
the literature which I have been unable to verify with herbarium material.

The circles indicate the actual collection site.
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Figure 9. Distribution of Cypripedium calceolus var. pubescens in Towa
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Figure 10. Distribution of Cypripedium candidum in Towa
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Figure 11. Distribution of Cypripedium reginae in Iowa




Figure 12. Distribution cf Cypripedium x andrewsii in Iowa
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Figure 13. Distribution o: Triphora trianthophora in Iowa
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Figure 14.

Distribution of Pcgonia ophioglossoides in Iowa
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Figure 15. Distribution of Calopogon tuberosus in ILowa
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Figure 17. Distribution of Spiranthes lacera in Iowa
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Figure 26. Distribution of Habenaria leucophaea in Jowa
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Figure 28. Distribution ¢f Habenaria viridis var, bracteata in Iowa
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Figure 3. Distribution off Aplectrum hyemale in Iowa
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