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DESIGNED INTERACTIONS BETWEEN FUNGI, PLANTS, AND ANIMALS
By C. Gerald Van Dyke

ymbiosis (from Ancient Greek syjn “with” and biosis

“living”) is close and often long-term interactions

between different biological species. In 1877 Ben-
nett used the word symbiosis (which previously had
been used of people living together in community) to
describe the mutualistic relationship between an alga
and fungus in lichens. In 1879 the German mycologist
Heinrich Anton de Bary defined it as “the living together
of unlike organisms.”

Symbiotic relationships may be categorized as mutualis-
tic, commensal, or parasitic. Mutualism is the way two
organisms biologically interact where each individual
derives a fitness benefit (i.e., increased reproductive out-
put). Commensalism is a class of relationship between
two organisms where one organism benefits but the oth-
er is neutral (there is no harm or benefit). Parasitism is a
type of symbiotic relationship between organisms of
different species where one organism, the parasite, bene-
fits at the expense of the other, the host.

Lichens (Fig. 1) are the result of an alga and a fungus
growing mutually together. The two organisms form
lichen structures that are only possible when the alga
and fungus unite. The fungi involved in lichens are sel-
dom found growing separate from the alga, but together
these two very different organisms produce another or-
ganism that has some interesting characteristics. The
chemicals resulting from their interaction are unique,
including chemicals with antiseptic properties, dyes, etc.
They are capable of surviving extreme climactic condi-
tions. In some lichens, nitrogen is captured from the air
and converted into forms usable by plants. Lichens are
often first invaders in ecological plant successions (es-
tablishment of vegetation on harsh environments such
as rocks).

Some evolutionists are now saying that lichens gave rise
to plants. I believe this is a totally unfounded claim.
What seems to continue to happen, since evolutionists
have no real scientific evidence for origins, they can
make up any conclusion they want. Unfortunately many
will believe anything. Believing what their itching ears
want to hear, as the apostle Paul said.

During my 40+
years of scien-
tific research, I
specialized in
the study of
fungi' and their
interactions
with plants and
some insects.” |
particularly
studied parasit-
ic and
mutualistic
reactions. One
such parasitic
relationship is
a fungus called
a “rust” fungus because it produces reproductive struc-
tures on plants called “pustules” (Fig. 2) that contain
fungal spores. In earlier times when someone walked
through wheat fields and brushed against infected
wheat plants, the spores would appear on their clothing
like rust from a rusty piece of metal, thus the name
“rust” fungus. I studied several “rust” fungi with the aid
of light and electron microscopes.’ By using these instru-
ments I could observe the intimate interaction of the
fungus with the cells inside of a plant.

Figure 1
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Lichens are an example of a commensal
symbiotic relationship.

' Van Dyke CG, Mims CW (1991) Ultrastructure of co-
nidia, conidium germination, and appressorium
development in the plant pathogenic fungus Colleto-
trichum truncatum. Can | Bot 69:2455-2467

> Nuhn TP, Van Dyke CG (1978) Laboulbenia formicarum
Thaxter (Ascomycotina: Laboulbeniales) on ants (Hy-
menoptera: Formicidae) in Raleigh, North Carolina
with a new host record. Proc Entomol Soc Washington
81:101-104

’ Van Dyke CG, Beckman PM, Payne GA (1985) A simple
technique for correlating light and scanning electron
microscopy of fungal-host interactions. ] Elisha Mit Sci
Soc 98:130-134



Figure 2

Three magnifications of rust pustules on a leaf. Orange areas are
rust spores inside the pustule.

The tenants of biological evolution would suggest that
such relationships, during the coevolution of both plants
and fungi over millions of years eventually resulted in
the establishment of the fungus invading, parasitizing,
and using nutrients from the plant for its own reproduc-
tion. If we analyze what is known about these fungal
plant interactions, there are some very interesting phe-
nomena involved that suggest an involvement much too
complex to have happened by accident. First and fore-
most, rust fungi are obligate parasites. This means the
fungus can grow, survive, and reproduce only on a host
plant; the fungus will not grow in any other environ-
ment such as on a culture medium as other non-obligate
fungi are capable of doing. Furthermore the plant host
and particular fungus are usually uniquely paired. In
other words, only one specific “rust” fungus will infect
and reproduce only on specific plant species, such as
wheat rust, corn rust, soybean rust, etc. The fungal plant
interaction is so delicate that the fungus, using either
enzymatic processes or osmotic pressure, penetrates the
plant cell wall (mostly composed of cellulose, a complex
carbohydrate of long chains of sugars) but does not pen-
etrate the cells lipo-protein membrane.

The fungal structure that invades the plant cell is called
a haustorium (Fig. 3). Haustoria take several forms but
mostly look like fingers invaginating the plasma mem-
brane of the plant cell; it is as though the membrane is

Figure 3

Plant cells with haustoria (finger-like structures inside cells) with
the fungal spore bearing structures on the surface of the leaf.

like a balloon and fingers were pushed into the balloon
without bursting it. This delicate interaction of the fun-
gus next to the cell membrane enables the fungus to
extract nutrients it needs for growing and making re-
productive spores without initially harming the plant
cell. In this kind of interaction the host plant is consid-
ered to be succeptible to the fungus because the fungus
keeps the plant alive until it obtains enough nutrients to
make reproductive spores that are able to infect the
same plant or a similar plant of the same species, then
subsequently makes a different spore type that usually
becomes dormant (called a resting spore) for future in-
fection of the same host or another host plant.

In genetic breeding of certain varieties of susceptible
plants involving cross pollinating same-species plants,
the resulting crosses produce plants in which the fungus
establishes a haustorium inside the plant cell, but the
plant “rejects” the invasion and the cell dies; subse-
quently the fungus does not receive nutrients and it dies
without producing spores.* In this relationship the host
plant is considered to be resistant to the fungus, similar
to humans having resistance to certain fungal, bacterial,
of viral infections. In these interactions the plant re-
sistance suggests that originally these plants were
resistant to the fungus but became susceptible as a result
of human intervention, i.e., breeding plants for charac-
teristics beneficial to humans. Again this suggests that
the interaction was not a natural result of chance-time,
as evolution theory would conclude.

One rust fungus I studied involved a fungus that pro-
duces five different spore types on one host, white
clover.” Some “rust” fungal-plant interactions involve
more than one plant species in which the fungus pro-
duces spore types on one plant and other spore types on
another unrelated species of plant. There can be five or
less different spores types produced by the same fungus
(Fig. 4). In these interactions certain spores produced on
one host plant are not able to infect the host on which
they are produced but can only infect the other host
plant known as the alternate host, and likewise the
spores produced on the alternate host can only infect the
other host, not the one they are produced on. This rela-
tionship gets even more interesting because in some
cases the fungus alternates between two different spe-
cies of angiosperm (flowering) plants; an examples of
this is the wheat/barberry “rust” disease. In other cases,
the fungus alternates between an angiosperm plant and
a gymnosperm (cone bearing) plant; examples of this

*Van Dyke CG, Hooker AL (1969) Ultrastructure of host
and parasite in the interactions of Zea mays with Puc-
cinia sorghi. Phytopathology 59:1934-1946

® Welty RE, Van Dyke CG, Cope WA (1982) Uromyces
trifolii-repentis var. trifolii-repentis on Trifolium repens in
North Carolina. Mycologia 74:265-270
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Panels on left show five spore types produced by a
rust fungus. Panels on right are from another species
of rust fungus comparing the same five spore types.

include the cedar-apple (it is actually the apple-juniper
“rust” disease) and the oak/pine “rust” disease.®

Now to add another twist to the story there are exam-
ples of angiosperm/gymnosperm fungal interactions
with certain spores types being produced on the two
host plants and then a different angiosperm/
gymnosperm “rust” interaction with the spore types
reversed on the two other host plants. All of these fun-
gal-plant disease complexes, according to evolution
theory, happened as a result of random chance over long
periods of time. The Creation conclusion could be that
these complex, intricate relationships are more likely the
result of a designer.

Another fungal-plant interaction I have studied involves
the mutualistic relationship of a fungus with the roots of
both angiosperm and gymnosperm plants.” These are
known as mycorrhizal relationships. Myco (Gr.) means
fungus and rhizal refers to plant roots. In these fungal
plant interactions (there are several different fungi and
several different interactions), a fungus juxtaposes with
the roots of a plant, with the plant providing nutrition
for the fungus, and the fungus aids the plant in the up-

¢ Gray DJ, Amerson HV, Van Dyke CG (1983) Ultrastruc-
ture of the infection and early colonization of Pinus
taeda by Cronartium quercuum formae specialis fusiforme.
Moycologia 75:117-130

’Rose RW, Van Dyke CG, Davey CB (1981) Scanning
electron microscopy of three types of mycorrhizae
formed on Eucalyptus nova-anglica in the Southeastern
United States. Can | Bot 59:683-688

take of phosphorus and other minerals from the soil.
Phosphorus is essential in biological systems, particular-
ly in the formation of DNA. In some cases, the fungus
encases plant roots and provides a protective barrier
against harmful organisms and root damage. There are
two unique and different kinds of mycorrhizal for-
mations. In one instance, the fungus totally encases the
root but has little or no other intimate interaction with
the root; whereas in other mycorrhizal interactions, the
fungus invades the plant root and forms haustoria (ar-
buscules) similar to those produced by “rust” fungi (Fig.
5). All mycorrhizal relationships are mostly under-
ground where most roots are located; however, some of
the fungi in these associations may seasonally produce
above ground mushrooms or puffballs (Fig. 6).
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Plant root cells with fungal
structures including haustoria
(arbuscules) inside plant cells.

A mushroom (Amanita species).
One of many fungi forming mycor-
rhizal relations with plant roots.

There are various fungi that grow on or in insects. I have
studied a particular fungus that grows on a certain ant
species (Fig. 7).? This particular fungus grows only on
the external body of a specific ant. The fungus grows on
almost all parts of the ant, however no evidence of harm
to the ant has been shown. There are other examples of
these fungi where the fungus is located only on very
specific parts of certain in-
sects, for example a beetle
with the fungus only on the
hind leg of the male and
only on the abdomen of the
female, suggesting that the
fungus is transmitted from
male to female during cop-
ulation, a sort of STD of the
insects.

Figure 7

Herpomyces: A fungus that grows
on the exterior of an insect.

All of these examples I have given are certainly worthy
of contemplation if just for their curious nature. They all
perhaps should cause us humans to wonder if the Crea-
tor has a wonderful sense of humor and has provided us
with yet more examples of His marvelous handiwork.



In simpler terms, the mechanism of natural selection, COMING EVENTS
central to evolutionary theory, cannot possibly account

for the development of these varied and complex life Thursday, July 14, 7:00 P.M., Providence Baptist

forms simply by mutations in DNA. Rather, some con- Church, 6339 Glenwood Ave., Raleigh, Room 631
scious design, thus requiring a Designer, is necessary to Dr. Gerald Van Dyke will present evidences of mutualis-
explain the emergence of these life forms and interrela- tic relatlonshlps between fung.l and other lifeforms that
tionships. § defy an evolutionary explanation.

Contributions can be made at the TASC web site at www.tasc-creationscience.org
through any of these major credit cards or through PayPal.

=

Or mail your contribution to: TASC, P.O. Box 12051, Research Triangle Park, NC 27709-2051




