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Summary

Most species of Erysiphe R. Hedw. ex DC.: Fr. emend. Heluta and Microsphaera Lev.
(Erysiphales, Ascomycota) parasitizing legumes (Fabaceae s. L) are connected with
papilionaceous plants (Faboideae). Numbers of powdery mildew species are correlated
with evolution of their host groups. The Swartzioid line has no powdery mildew fungi, The
Sophoroid alliance has 5 species. The Genistoid alliance has 7, and the Milettioid alliance
has 22 species, 20 of which are parasitic on the Galegoid complex, the most advanced
phylogenetic group of papilionaceous plants. Powdery mildew fungi do not develop on rep-
resentatives of archaic tropical tribes, even though they were of primary importance in
evolution of the Faboideae. Thus, evolution of these fungi occurred later than that of their
papilionaceous hosts. Practically all tribes, including hosis of Microsphaera species (a more
advanced genus), are also hosts of Erysiphe, a less advanced genus. This corroborates the
close phylogenic relationship between these two genera. Analysis of distribution of their
species by phylogeny of their papilionaceous hosts also confirms the hypothesis already
proposed by the author that «colonizations of woody plants was an important factor in the
morphological evolution of the order Erysiphales.

Many authors [§5, 6, 8—11 et al.] have stated that the genera Erysiphe and
Microsphaera are phylogenetically connected, but a detailed analysis of this connexion has
never been made. The present author shares this opinion [1, 2], and believes that the
evolutionary transition from Erysiphe to Microsphaera is of important theoretical interest.
This transition is represented by a sequence of taxa, which starts from morphologically
simple species possessing primitive ascocarps with mycelium-like basal appendages, and
terminates in evolutionary advanced species having ascocarps with short equatorial
appendages well differentiated from mycelium. This Erysiphe—Microsphaera \ransition, in
contrasl to the similar Erysiphe—Uncinula and Sphaerotheca—Podosphaera transitions,
has plenty of intermediate species. This makes comparative morphological analysis and
reconstruction of the origin and subsequent evolution of Microsphaera much easier. With
even a brief analysis of the three transitions, we can see their parallelism. It is therefore
arguable that an evolutionary pattern established in one transition will be inherent in the
others, and perhaps even throughout the whole order.

An analysis of phylogenetical relationships in the Erysiphe—Microsphaera complex
[12—14 | based on parasites of legumes (22 specics) has therefore already been started,
because parasitism on a phylogenetically uniform group of host plants can be a good
indicator of such relationships for powdery mildew fungi, Phylogenetical relationships of
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species of the genus Erysiphe parasitizing legumes were analysed [13 |, which established
that their evolution was connected with evolutionary events in the Fabaceae s. 1., and thata
taxon similar to the present Erysiphe glycines, especially one of its varicties, var. lespedezae
(R.Y. Zheng & U. Braun) U. Braun & R.Y. Zheng, seems to represent an ancestral form.
In another paper [14], a comparative analysis of morphological features of the
Microsphaera species also recorded on legumes was carried out, confirming the present
paper's hypothesis. In addition, it concluded that some groups of the genus Microsphaera
parasitizing legumes originated from different ancestral taxa belonging to the ancient
portion of the genus Erysiphe. Based on analysis of morphological features, a diagram of
probable relationships of Microsphaera species recorded on legumes has been worked out,
but lack of space prevented a discussion of the distribution of these species by phylogenetical
groups of host plants. Such an analysis can, however, throw additional light on evolution of
powdery mildew fungi, and therefore forms the subject of the present work.

Each subfamily of the Fabaceae s. 1. has its own specific set of powdery mildews
(Table). This set is very scarce in the Caesalpinioideae and Mimosoideae. Only Erysiphe
cercidis, E. deserticola, Microsphaera diffusa and M. ravenelii were, for example, recorded
on the Caesalpinioideae. Direct relationships between these species based on morphology
were not established [12—14]. Indeed, Erysiphe cercidis and E. deserticola seemed
taxonomically rather distant from other species of the Erysiphe—Microsphaera complex
recorded on legumes. Furthermore, no intermediate species are known connecting
M. ravenelii with other species of the complex. M. diffusa, probably an aggregate of scveral
species, needs further investigation and subsequent subdivision. The species which could
be segregaied from M. diffusa are probably connected with an ancestor similar to
E. glycines [14 ).

Distribution of species of the genera Hedw. ex DC.: Fr. emend. Heluta and Microsphaera Lev.
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Phylogenetical groops of the Faboidese
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On the Mimosoideac, only two representatives of powdery mildew fungi, E. desmanthi
and M. acaciae, are known. These have already been shown to be phylogenetically isolated
species |13, 14).

Most of the Erysiphales parasitizing legumes are recorded from papilionaceous plants
(Fahoideae). Morphological analysis of these species shows that most are quite closely related
113, 14]. Their distribution by phylogenetic groups of papilionaceous plants will now be
considered (phyvlogenetical connexions of papilionaceous plants are shown in the figure of this
paper). None of these powdery mildew fungi are known on representatives of the archaic
Swartzioid line (Table, Fig.). This corroborates the hypothesis that they originated in
Laurasia, and agrees with the general phylogeny of the Erysiphales [3, 4], because repre-
sentatives of the tribe Swartzieae IDC. are restricted mainly to regions of the tropical Central
America, and their evolutionary development is connected with Gondwana (7 1.

Of plants belonging to the archaic Sophoroid alliance, only representatives of the tribe
Sophareae s. str. are hosts of Erysiphe and Microsphaera species. On these plants, E. pisi
and four species of the genus Microsphaera (M. alhagi, M. diffusa, M. coluteae, and
M. cladrastidis) are recorded. The existence of the last of them is doubtful, because its
type specimen is unknown, its description is very short, and additional specimens are
absent. It is not inconceivable that this species was mistakenly described by
A.A. Jaczewsky [8].

Larger numbers of powdery mildew fungi are recorded on representatives of the
Genistoid alliance. They are E. pisi, E. trifolii, E. thermopsidis, M. diffusa, M. guarinonti,
M. rayssiae and M. thermopsidis. Almost all, excluding M. diffusa, are connected with the
tribes Genisteae (Adans.) Beath and Thermopsideae Yakovl. belonging to the Genistoid
alliance.
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Quantitative distribution of species of the Erysiphe—Microsphaera complex by phylogenetic groups [7] of the
Faboideac. 1. Swartzioid line. II. Sophoroid alliance. ! — Sophoroid complex; 2 — Dalbergioid complex.
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The largest number of species of the genera Erysiphe and Microsphaera was recorded
on plants of some phylogenetic groups of the Millettioid alliance. But significantly no

44 I§SN 0372-4123. Ukr. Botan. Journ., 1998, val. 55, N 5




species were found on representatives of the Abroid line and Millettioid centre belonging to
this alliance. E. pisi, E. trifolii, M, diffusa, M. palczewskii, M. pseudacaciae and
M. robiniae parasitize plants of the Robinioid complex. The same species of the genus
Erysiphe, E. glycines and M. diffusa are recorded on representatives of the Desmoid
complex. E. glycines, E. pisi, E. puerariae, E. trifolii and M. diffusa were found on plants
belonging to the Phaseoloid line. However, powdery mildew species are most rich on the
Galegoid complex. E. caulicola, E. cruchetiana, E. glycines, E. pisi, E. thermopsidis,
E. trifolii, E. viciae-unijugae, M. alhagi, M. astragali, M. baeumleri, M. chouardii,
M. coluteae, M. crispula, M. diffusa, M. hedysari, M. longissima, M. ludens,
M. palczewskii, M. seravschanica and M. swainsoniae parasitize these plants.

An analysis of distribution of powderv mildew fungi by phylogenctical groups of
legumes draws attention to the fact that the Erysiphe—Microsphaera complex is distinctly
connected to advanced tribes of papilionaceous plants, evolution of which took place mostly
in subtropical and temperate zones of the northern hemisphere. Powdery mildews do not
occur on tropical, mainly archaic tribes, even though they were in a key position during
evolution of papilionaccous plants. This suggests that cvolution of the Erysiphe—
Microsphaera complex lagged considerably behind evolution of their hosts, Absence of a
direct correlation between levels of advancement of host plants and their parasites is a
result of this evolutionary evenl. Analysis of the figure presented above and the list of
powdery mildews recorded on plants belonging to different phylogenetical groups of the
Faboideae supports this conclusion. Another pattern can be established through analysis of
this figure: practically all tribes, representatives of which are hosts of the evolutionary
more advanced genus Microsphaera, also include hosis of the less advanced genus Erysiphe.
This is further evidence of a close phylogenetical connexion between both genera.

As is evident from the figure, most species of the genus Microsphaera have been recorded
on plants of the tribes Galegeae, Sophoreae and Robinieae, which are mainly trees and shrubs
in subtropical and temperate zones. Specics of Erysiphe, in contrast, are usually parasites of
herbaceous plants of the tribes Trifolicae, Vicicac and Phascoleac. Such a distribution supports
the hypothesis already expressed |2 | that colonization of woody plants was and is an active
factor in the morphological evolution of powdery mildew fungi.
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