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Mendel’s Opposition to Evolution and to

Darwin
B. E. Bishop

Although the past decade or so has seen a resurgence of interest in Mendel’s role
in the origin of genetic theory, only one writer, L. A. Callender (1988), has concluded
that Mendel was opposed to evolution. Yet careful scrutiny of Mendel’'s Pisum pa-
per, published in 1866, and of the time and circumstances in which it appeared
suggests not only that it s antievolutlonary In content, but also that it was specif-
ically written in contradiction of Darwin’s book The Origin of Specles, published in
1859, and that Mendel’s and Darwin’s theories, the two theories which were united
in the 1940s to form the modern synthesis, are completely antithetical.

Mendel does not mention Darwin in his Pi-
sum paper (although he does in his letters
to Nageli, the famous Swiss botanist with
whom he initiated a correspondence, and
in his Hieracium paper, published in 1870),
but he states unambiguously in his intro-
duction that his objective is to contribute
to the evolution controversy raging at the
time: “It requires a good deal of courage
indeed to undertake such a far-reaching
task; however, this seems to be the one
correct way of finally reaching the solu-
tion to a question whose significance for
the evolutionary history of organic forms
must not be underestimated” (Mendel
1866). So it is not plausible that Mendel
could have been writing in ignorance of
Darwin’s ideas, which had aroused the
worldwide furor.

Of course, neither Darwin nor Mendel
used the word “evolution.” It is a term
that came into vogue as a synonym for
Darwin's “descent with modification”
shortly after the publication of The Origin
of Species, when it assumed application to
fully developed organic forms, in contrast
to its earlier embryological connotation.
However, Gavin de Beer has observed that
it is in exactly this sense that Mendel em-
ploys the German expression “Entwick-
lungs-Geschichte,” and he comments:
“Here, therefore, was Mendel, referring to
evolution and laying down an experimen-
tal programme for its study by means of
research in breeding hybrids” (de Beer
1964). Some years later, Robert Olby
(1979) also emphasized the evolutionary
orientation of Mendel’s paper: “The laws
of inheritance were only of concern to him

[Mendel] in so far as they bore on his anal-
ysis of the evolutionary role of hybrids.”

Olby's (1979) article, entitled “Mendel
No Mendelian?,” led to a number of revi-
sionist views of Mendel's work and his in-
tentions, although no agreement has been
reached. For instance, some writers, un-
like de Beer, Olby, and Callender, overlook
or minimize the evolutionary significance
of Mendel's paper, while others maintain
that Mendel had little or no interest in he-
redity, an interpretation that has been op-
posed by Hartl and Orel (1992): “We con-
clude that Mendel understood very clearly
what his experiments meant for heredity.”
If there is any consensus at all about Men-
del, it is, quite extraordinarily, that he was
an evolutionist, but it is inconceivable that
a priest could have been openly support-
ing a theory that Darwin had been hesi-
tant to publish because of its heretical re-
ligious and political implications.

Mendel does not make a definite state-
ment about his stance, but it is argued
that there is evidence, both from the his-
torical background and in Mendel’s paper
itself, that indicates that the latter was an
ad hoc attempt to refute Darwin’s ideas
and that Mendel’s position was one of the-
ological orthodoxy. (Mendel was a wellin-
tegrated member of his monastic com-
munity and a zealous defender of the faith,
not a dissident.) Furthermore, if Mendel’s
paper is seen in this light, the many incon-
gruities (or apparent incongruities) that
have been the subject of discussion
throughout the twentieth century disap-
pear.
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Evidence From the Historical
Background

It is known that Mendel possessed a copy
of the second German edition of The Ori-
gin of Species published in 1863, many pas-
sages of which he marked (de Beer 1964;
Orel 1971), and his paper distinctly re-
flects certain important aspects of Dar-
win’s thought, as de Beer (1964) has point-
ed out. Also, Mendel was most probably
familiar with the earlier German edition
owned by the natural history society to
which he belonged (Orel 1971). In 1861,
the parent body of this society had dis-
cussed The Origin, a year after the publi-
cation in a German journal, to which Men-
del could have had access, of the “word-
by-word translation” of Darwin’s chapter
entitled “On the Geological Succession of
Organic Beings,” in which Darwin clearly
formulated his theory of descent with
modification through natural selection
(Orel 1971). [Mendel was obviously inter-
ested in Darwin's ideas. Hugo Iltis, Men-
del’s first biographer, notes that Mendel
bought all Darwin’s later works as soon as
they were published in German, adding:
“... and not Darwin’s books alone, for al-
most all the Darwinian literature of the
'sixties and ’seventies is to be found in the
monastery library at Brinn” (lltis 1932).]

This would have given Mendel at least 4
years in which to carry out his experi-
ments and prepare his paper for presen-
tation in February and March 1865. Evi-
dently this would not be sufficient time if
the experimental program was conducted
as Mendel records, but recently doubt has
been cast on the veracity of Mendel’s ac-
count. Federico Di Trocchio (1991), in an
article entitled “Mendel’'s Experiments: A
Reinterpretation,” observes: “To under-
stand Mendel’s work we are forced to ad-
mit, as was tentatively suggested by Wil-
liam Bateson, that most of the experi-
ments described in Versuche are to be con-
sidered fictitious.” Di Trocchio (1991)
claims that Mendel did not perform the
seven monohybrid experiments that he re-
ports, the basis of the law of segregation:
*... Mendel never carried out these ex-
periments in the garden, but rather only
on the pages of his notebooks.” He sug-
gests that this could also be true of both
the dihybrid experiment and trihybrid ex-
periment, from the results of which the
law of independent assortment was de-
rived, and he states: “... we are to-day
forced by a series of anomalies and incon-
gruities to admit that Mendel’s account of
his experiments is neither truthful nor sci-
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entifically likely, and that the strategy he
really followed must have been complete-
ly different” (Di Trocchio 1991). Di Troc-
chio argues that the numerical data for the
mono-, di-, and trihybrid experiments
were obtained by progressively disaggre-
gating those from polyhybrid crosses con-
ducted for about three hybrid genera-
tions, that Mendel may have used the 3:1
ratio as his criterion for the selection of
the seven traits, and that he did not report
all his data “because he was well aware
that other Pisum characters did not follow
the law, having already ascertained that
they produced strange ratios (i.e., that
they were linked)” (Di Trocchio 1991). Di
Trocchio adds: “Had he [Mendel] de-
scribed the real course of his experiments
he would have had to admit that his law
worked for only a few of the hundreds of
Pisum characters—and it would thus have
been considered more of an exception
than a rule” (Di Trocchio 1991). (The pos-
sibility that Mendel reported marginal to-
tals without saying so was first raised by
Fisher in 1936.)

Therefore, 4 years would have been ad-
equate time for Mendel to perform what-
ever experiments were necessary and to
write his paper, especially as he was fa-
miliar with the prior work in the field, of
which, however, he makes no acknowledg-
ment, although many of the earlier inves-
tigators had also used garden pea and re-
ported very similar results: “It is well
known that practically all the points
proved by Mendel in his main paper had
been made by others before—J. Goss and
A. Seton in 1822 reported the results of
their pea-crossing experiments, indicating
dominance in the first hybrid generation
and reappearance of recessives in the sec-
ond. Knight verified their results in 1824,
adding such observations as the ‘scatter-
ing’ of ‘indivisible’ characters in the gen-
erations following hybridization. [Knight
also reported backcrosses and a 2 year tri-
al period, as Mendel was later to do in his
paper.] A. Sageret (1826) had further sub-
stantiated the independent reappearance
of Knight's ‘indivisible’ characters in suc-
cessive generations; only some characters
reappeared in all generations (the domi-
nants). This work was known to Mendel
when he planned his experiments” (Gedda
and Milani-Comparetti 1971). Mendel's at-
tention had been drawn to these papers
by Gartner’'s book Experiments and Obser-
vations upon Hybridization in the Plant
Kingdom, which was published in German
in 1849 and which extensively reviewed in-
vestigations Into plant crossing. Mendel

possessed a copy, and his marginalia and
notes on the flyleaf suggest that he stud-
jed it in detail several times (Orel 1984).
Olby (1985) comments: “These notes are
important because they show Mendel at
work, hunting for clearly-marked charac-
ter differences between the various forms
of peas.”

There is no record of any previous ex-
periments by Mendel that might have led
to the initiation of the famous Pisum pro-
gram. [“But despite all that has been dis-
covered and preserved we have no direct
information on the sources of Mendel’s in-
spiration ..."” (Olby 1985).] Also, Mendel
does not provide a time schedule for his
experimental program or even state the
date of commencement of the project, ob-
serving in his paper only that it occupied
“a period of eight years.” However, in his
second letter to Nageli, obviously a defen-
sive response to the latter’'s criticism [“]
am not surprised,” Mendel wrote, “to hear
your honor speak of my experiments with
mistrustful caution” (Stern and Sherwood
1966)], Mendel elaborates on several is-
sues, stating categorically that the exper-
iments were conducted from 1856 to 1863,
when “they were terminated in order to
obtain space and time for the growing of
other experimental plants” (Stern and
Sherwood 1966). Nevertheless, through-
out this period, Mendel maintained a live-
ly correspondence with his brother-in-law,
Leopold Schindier, and yet he never allud-
ed to his scientific work, although making
frequent references to the events of the
day (lltis 1932). And it is clear from Na-
geli's reply to Mendel's first letter, with
which Mendel had enclosed his paper,
that Nageli considered the latter to be no
more than an outline: “l shall not remark
on any other points in your communica-
tion, for without a detailed knowledge of
the experiments on which they are based
I could only make conjectual comments”
(quoted by Stubbe 1972).

It was in May 1856, when he was pur-
portedly setting out on his experimental
program, that Mendel failed in his second
attempt to become a certificated teacher,
an event that was preceded and followed
by illness. Olby (1985) writes: “Evidently
Mendel was very ill and it was presumably
the same illness which had plagued him at
times of stress when he was a schoolboy
and a student. Dr. Joseph Sajner, who has
made a special study of Mendel's illness,
calls it an ‘unstable psychological consti-
tution’. Mendel had already been ill earlier
in the year, no doubt owing to the stress
of his studies, and when faced with the ‘Vi-



enna ordeal’ again his nerves gave way.”
[It was in 1856 also that the controversy
over procreation (whether only one par-
ent or both parents make a material con-
tribution to the embryo), which was the
greatest biological conflict before the Dar-
winian revolution, was only just “coming
to a head” (Orel 1982).] At that time, Men-
del was a supply teacher at Briinn Modern
School, which had just recently been
founded. In 1857 and 1858, Mendel re-
ceived commendations from the educa-
tion authorities for his “zealous and suc-
cessful endeavours” (lltis 1932) in pro-
moting the working of the school, and he
remained in his office until 1868. Thus,
Mendel could have had very little time to
devote to his botanical pursuits, particu-
larly in the important early stages.

The myth has prevailed that Mendel
worked in isolation, the bibulous gardener
usually being cited as the only helper and
held responsible for the “too good” re-
sults, but it appears that the experiments
were a communal enterprise, to which the
monastic hierarchy must have been very
kindly disposed to allow such appropria-
tion of time and space usually set aside for
other purposes. Abbot Napp, the head of
the monastery, was keenly interested in
natural history, and, like Mendel and other
monks, he was a member of the agricul-
tural society that had discussed The Ori-
gin of Species in 1861. Orel (1984) ob-
serves: “Perhaps it is as well that, during
his studies and early experiments, Mendel
enjoyed both the moral and material sup-
port of Abbot Napp, who understood his
motivation if anyone did.”

Hugo litis, a teacher in Briinn like Men-
del before him, names two other monks
involved in the experimental program and
refers to a senior member of the staff at
the school where Mendel taught, Alexan-
der Makowsky, the noted natural historian
“who from 1860 onwards collaborated
with Mendel” (lltis 1932) (i.e., after the
publication of The Origin of Species). Ali-
pius Winkelmayer, one of the monks who
assisted Mendel, was Mendel's contem-
porary, having entered the monastery
soon after Mendel, and he, like several
other monks, had a taste for botany. For
instance, Thomas Bratranek and Mat-
thaeus Klicel, two of the monastery’s
leading scholars, “though not professional
botanists, were distinguished amateurs of
that branch of science” (lltis 1932). Cor-
cos and Monaghan (1990) comment: “His
[Mendel’s] colleagues were highly intellec-
tual and, like him, were teachers and mem-
bers of learned socleties.”

So Mendel’s fellow monks must have not
only understood his work but regarded it
with great approval, for 2 years after Men-
del's paper was published they elected
him abbot of the rich and influential mon-
astery to succeed an outstandingly good
administrator. His priorities necessarily re-
aligned, Mendel spent the rest of his life
in an office of power and privilege. It was
a position to which he had aspired. In a
letter to his brother-in-law, 4 days before
the election, Mendel had written: “It is still
uncertain which of us will be the lucky
one. Should the choice fall on me, which I
hardly venture to hope, I shall send you a
wire on Monday afternoon” (quoted by II-
tis 1932).

After becoming spiritual leader of his
monastery, Mendel journeyed to Rome to
be received by the Pope (Sootin 1959). In
1872, four years after his election, he was
made Commander of the Order of Franz
Joseph, the published citation for the
award referring not only to Mendel’s
teaching career but also to his political
service (Orel 1984).

Some of Mendel’s notes for addresses as
abbot have survived. Zumkeller (1971)
writes: “For precisely because these ser-
mon outlines are but little polished, they
give us a clearer idea of the personal relig-
jious sentiment and thought of the preach-
er. One fact imposes itself at the very first
reading of these texts: Here speaks a man
of true faith and a pastor who thinks with
the Church. He endeavors zealously to ac-
quaint his audience with the unadulterat-
ed Christian doctrine ... Decades ago,
some writers endeavored to present Men-
del as a freethinker, who searched for
truth ‘without deference to dogmas.’ It has
long been recognized that this opinion is
incorrect. The discovery of these sermon
outlines of the Abbot Mendel should cut
the ground forever from under such im-
putations.”

In 1870, there had been a proclamation
of the infallibility of the Pope, and later
encyclicals announced the infallibility of
the Bible. It was not until 1951 (almost a
century after the publication of The Origin
of Species), when Pope Pius XII relaxed the
dogmatic interpretation of the Bible, that
open discussion of evolution was officially
permitted by the Catholic Church (George
1982).

Evidence From Mendel’s Paper

The Origin of Species was an onslaught on
the doctrine of special creation, which
Darwin (1859) referred to as the belief that

“at innumerable periods in the earth’s his-
tory certain elemental atoms have been
commanded suddenly to flash into living
tissues,” and Darwin’s themes were evo-
lution, population, and heredity, a concep-
tual framework that is mirrored in its en-
tirety by Mendel's paper. [“As a conse-
quence of his evolutionary approach,
Mendel adopted, as Thoday (1966) has
correctly pointed out, the method of pop-
ulation analysis . .. " (Mayr 1982).] Hered-
ity was a vital component of Darwin’s the-
ory, for he reasoned that for variation to
be evolutionarily important it must be her-
itable, although he was forced to admit:
“The laws governing inheritance are quite
unknown” (Darwin 1859). Thus, it is high-
ly significant that only a few years later
Mendel elaborated his very definite at-
omistic theory of heredity—a theory,
moreover, that results only in stasis: “The
pure process of Mendelian heredity does
not produce any evolutionary change at
all: the population stays the same” (Ridley
1985).

The populational orientation of Men-
del’s paper is also significant. Population
thinking was Darwin’s most original and
revolutionary concept, a concept that
made the introduction of natural selection
possible (Mayr 1972), and its genesis has
been well documented, but it was not until
the publication of Darwin's iconoclastic
book that it was unveiled to public view.
Therefore, Mendel must have either inde-
pendently adopted a populational ap-
proach from the outset or planned his ex-
periments with knowledge of Darwin’s
ideas, for it is obvious from the design of
the reported experimental program that
there could have been no change in his
research objective after its initiation.

At that time, the existence of constant
(true-breeding) hybrids, which several ex-
perimentalists had reported, was of great
interest, as Mendel emphasizes in his Pi-
sum paper: “This feature is of particular
importance to the evolutionary history of
plants, because constant hybrids attain
the status of new species” (Mendel 1866;
emphasis in original). And it was Mendel’s
concern with constant hybrids that
spurred him to enter the fray again a few
years later with his Hieracium paper: “The
question of the numerous and constant in-
termediate forms has recently acquired no
small interest since a famous Hieracium
specialist has, in the spirit of the Darwin-
ian teaching, defended the view that these
forms are to be regarded as [arising] from
the transmutation of lost or still-existing
species” (Mendel 1870). But Mendel him-

Bishop * Mendel's Opposition to Evolution and to Darwin 207



self does not report constant hybrids in
his Pisum paper: “ . .. he [Mendel] did not
find any constant hybrids” (Monaghan
and Corcos 1990). In fact, Mendel’s paper
can be seen as an attempt to provide a
theoretical explanation for the phenome-
na of reversion and transformation, both
of which were held to support the ortho-
dox doctrine of special creation. [L. A. Cal-
lender (1988) has differentiated between
what he calls the orthodox doctrine of
special creation (which asserted that all
existing species were directly created by
the hand of God and which denied the ex-
istence of constant hybrids) and what he
calls the modified version proposed by
Carolus Linnaeus in the middle of the eigh-
teenth century, which claimed that con-
stant hybrids could arise.] Ernst Mayr
(1982) remarks: “It is highly significant
that, as in the case of Darwin, it was the
species question which inspired Mendel in
his work on inheritance.”

However, Mendel’s experimental mate-
rial did not fulfill the criteria considered
necessary by theoretical biologists of the
time for hybridization pertaining to the or-
igin of species (Gasking 1959): Mendel
chose domestic varieties, not wild spe-
cles, although he often uses the word
“species” in his paper, obviously tenden-
tiously, in reference to his garden peas. L.
C. Dunn (1965a) comments: “Koélreuter
and Gartner, to whom he [Mendel] refers,
worked with true species hybrids differing
in many variable intergrading characters
from which such a rule as Mendel envis-
aged could not have been derived.” And
Corcos and Monaghan (1993) write:
“Hence, what Mendel was discussing as
the transformation of one species into an-
other was really the transformation of one
variety into another.” It has been argued
that the classification of peas was uncer-
tain at the time and that Mendel states in
his paper that their position in a classifi-
catory system was “completely immaterial
to the experiments in question,” an atti-
tude that has been labeled “cavalier”
(Hartl and Orel 1992). However, the im-
portant point is that Mendel is not consis-
tent, referring to his experimental plants
as “varieties” in some contexts and as
“species” in other contexts, as Corcos and
Monaghan (1993) have noted: “In this
paragraph [detailing the selection of
plants for his experimental program] Men-
del uses the word ‘variety’ for his breeding
lines, and yet in his ‘Introductory Re-
marks’ he wrote about hybrids between
species.” Mendel also called his peas “va-
rieties” in his first letter to Nageli, in
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which he enclosed his paper (Stern and
Sherwood 1966).

The late eighteenth- and early nine-
teenth-century experimentalists in plant
crossing are seen to fall into two distinct
groups: those who investigated the “es-
sence of the species as a whole” (Mayr
1982) and those (such as Gallesio, Knight,
Goss, Seton, and Sageret) who followed
the course of individual plant characters
and who, therefore, like Mendel, worked of
necessity with varieties. Nevertheless,
Mendel obviously felt that his conclusions
had relevance to the former group, several
of whom he mentions in his paper (Kol-
reuter, Gartner, Herbert, Lecoq, Wichura),
while making no acknowledgment of the
pioneers in his own field. Mayr (1982) ob-
serves: “Even though Mendel occasionally
calls himself a hybridizer and in his paper
often refers to Kolreuter, Gartner, and oth-
er plant hybridizers, he himself does not
at all belong to that tradition.”

Ever since Kolreuter’s work with the to-
bacco plant in the 1760s, hybridizers had
sought to settle the question of immuta-
bility and creation by experiment, and, as
Callender (1988) has suggested, a proper
understanding of such important theoret-
Ical categories as reversion and transfor-
mation, two phenomena that Kolreuter
claimed to have discovered in the course
of his experimental investigations that re-
futed the existence of constant hybrids, is
essential to an interpretation of Mendel's
paper. In this context, reversion was the
return of a hybrid by selffertilization to
the two original types crossed, while
transformation was the conversion of one
species into another already existing spe-
cies by repeated backcrossing of the hy-
brid with one or the other of the two orig-
inal parental forms. The purpose of such
experiments was not to disprove the fixity
of species, as so it may appear today, but
to support the orthodox doctrine of spe-
cial creation, since no new species was
produced.

Joseph Gottlieb Kolreuter (1733-1806)
and his successor Carl Gartner (1772-
1850), to whom Mendel repeatedly refers,
were firm believers in the orthodox doc-
trine of special creation [“Constant hybrid
plant forms, they maintained, could not
and did not exist” (Callender 1988)], and
Darwin had cited them in The Origin of
Species as adversaries. [Darwin described
Gartner as “so good an observer and so
hostile a witness” (Darwin 1859).]

The first half of Mendel's (1866) paper
(pp. 1-23) is devoted exclusively to the
acquisition of his “generally applicable

law” quantifying reversion (in which the
population reverts to the pure parent
forms, while the hybrid represents an
ever-decreasing proportion of the proge-
ny), while the final pages (pp. 44—48) are
devoted exclusively to transformation ex-
periments. Mendel (1866; emphasis in
original) writes: “Finally, the experiments
performed by Kélreuter, Gartner, and oth-
ers on (ransformation of one species into
another by artificial fertilization deserve
special mention. Particular importance
was attached to these experiments; Gart-
ner counts them as among ‘the most dif-
ficult in hybrid production.” ” Mendel then
proposes the application of his “law valid
for Pisum™: “If one may assume that the
development of forms proceeded in these
experiments in a manner similar to that in
Pisum, then the entire process of transfor-
mation would have a rather simple expla-
nation.” And in the penultimate paragraph
of his paper, Mendel (1866) states: “The
success of transformation experiments led
Gartner to disagree with those scientists
who contest the stability of plant species
and assume continuous evolution of plant
forms. In the complete transformation of
one species into another he finds unequiv-
ocal proof that a species has fixed limits
beyond which it cannot change. Although
this opinion cannot be adjudged uncon-
ditionally valid, considerable confirmation
of the earlier expressed conjecture on the
varlability of cultivated plants is to be
found in the experiments performed by
Gartner.” The last sentence obviously in-
dicates that Mendel thought that the “gen-
erally applicable law” he had acquired
supported Gartner's position. However, it
has been interpreted as meaning the exact
opposite, as L. A. Callender has pointed
out: “Despite its clarity this paragraph has
been a source of endless confusion in the
literature. If this statement is to be taken
literally, as Mendel most assuredly intend-
ed it to be taken, then it says quite simply
that he gave conditional acceptance to the
view, expressed by Gdrtner, ‘that species are
fixed within limits beyond which they can-
not change’. Nothing could be clearer. Nev-
ertheless, interpretations of this passage
have been given which are remarkable for
their extreme departure from accepted
use in both the German and English lan-
guages” (Callender 1988; emphasis in orig-
inal).

Thus, Mendel’s concerns can be seen as
consistent with the traditional science of
his day (Max Wichura's book on true-
breeding willow hybrids had been pub-
lished as recently as 1865) and also with






