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1] Introductory Remarks  

In this paper, I will describe 
experiments in which I artificially fertilized 
plants. When I got the same results over and 
over again, I did further experiments.  Some 
people spend their whole lives studying this 
branch of science. To do this for your whole 
life requires lots of courage to keep going 
when it gets tough or boring.  To study that 
long is the only way to discover the secrets of 
evolution.  This paper will now present the 
results of an experiment.  This experiment 
was done on a certain group of plants, for 
eight years until I reached a conclusion.  The 
reader must decide whether the results are 
correct or not.   

 [2] Selection of the Experimental Plants 

 To have a successful experiment, you need to 
choose the right plants most suitable for the 
experiment. The selection of the plants must 
be done very carefully so as to not risk 
anything or get incorrect results.  The plants 
must:  

1. Have different traits. 

2. The hybrids of the plants must, 
during the flowering period, be 
protected from bugs that could 
pollinate them and create incorrect 
results. 

3. The hybrids and their offspring 
should always be able to produce 
seeds that can be grown into more 
plants. 

 If bugs did pollinate the plants, it 
would have a bad effect on the results.  If the 
plants could no longer produce seeds that 
could be grown into more plants, the 
experiments would be very difficult and it 
could even end them.  To determine the 
relationship between plants, the plants must 
be closely watched at all times. 34 different 
pea plants were gotten and were put into a 
two-year trial.  They were allowed to fertilize 
themselves and 22 were selected that always 
produced offspring that looked exactly like 
the parent plant. 

 [3] Division and Arrangement of the Experiments  

Suppose you have two plants that are 
different for one particular characteristic. The 
goal of this experiment was to find out why, 
when the two plants are crossed, only one 
characteristic shows up. The characteristics 
that were selected for these experiments were: 

     1. The shape of the ripe seeds: either 
round or wrinkled. 

2. The color of the inside of the seed: 
either pale yellow, bright yellow or 
orange colored. 
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    3. The color of the seed coat: either 
white or grayish brown. 

    4. The shape of the ripe pods: either 
puffed up or wrinkled and squished. 

5. The color of the unripe pods: either 
green or yellow. * 

6. The position of the flowers on the 
stem: either distributed along the main 
stem or bunched at the top of the 
stem. 

    7. The length of the stem: either tall or 
short. 

 A plant with each characteristic was 
crossed with a plant with the opposite 
characteristic, and the following numbers of 
fertilizations were done: 

      1st experiment 60 fertilizations on 15 
plants. 

     2nd experiment 58 fertilizations on 10 
plants. 

     3rd experiment 35 fertilizations on 10 
plants. 

     4th experiment 40 fertilizations on 10 
plants. 

     5th experiment 23 fertilizations on 5 
plants. 

     6th experiment 34 fertilizations on 10 
plants. 

     7th experiment 37 fertilizations on 10 
plants. 

 * One pea plant group had a brownish-red 
colored pod, which turned violet or blue 
when it ripened. 

 The plants were grown in garden 
beds, and a few in pots, and were kept upright 
using sticks, branches of trees, and strings 
stretched between sticks. For each experiment 
a number of potted plants were put in a 
greenhouse, to make sure the results were 
correct and to make sure that bugs didn’t 
pollinate them.  

 [4] The Forms of the Hybrids  

In other experiments, it was found 
that if you crossed, for example, a tall plant 
and a short plant, the hybrids produced were 
not medium-sized, they were tall!  Peas are 
exactly the same.  Only one characteristic is 
shown.  The ―shown‖ characteristic is called 
dominating and the ―unshown‖ haracteristic is 
called recessive.   The characteristics that were 
dominant in these experiments were:  

   1. The round shape of the seed. 

   2. The yellow color of the inside of the seed. 

   3. The grayish-brown color of the seed coat. 

   4. The puffed up shape of the pod. 

   5. The green color of the unripe pod. 

   6. The distribution of the flowers along the 
main stem. 

   7. The tall stem. 

 [5] The First Generation from the Hybrids  

In this experiment, the hybrids 
produced in earlier experiments were allowed 
to self-fertilize.  In this generation the 
dominant traits reappeared, along with the 
recessive ones.  If there were four offspring 
plants, three would show a dominant 
characteristic and one would show a recessive 
characteristic, making a 3:1 RATIO.   
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The characteristics that were recessive were: 

1. 1.     The wrinkled seed. 
2. 2.     The green color of the inside of the 

seed. 
3. 3.     The white color of the seed coat.  
4. 4.     The wrinkled, squished shape of the 

pod. 
5. 5.     The yellow color of the unripe pod. 
6. 6.     The flowers bunched at the top of 

the stem. 
7. 7.     The short stem. 

     * Exp. 1:  Shape of the seed: 253 plants 
and 7324 seeds were gotten.  There were 5474 
round seeds and 1850 wrinkled seeds.  The 
ratio was 2.96:1. 

    * Exp. 2:  Color of the inside of the seed: 
258 plants and 8023 seeds = 6022 yellow and 
2001 green.  The ratio was 3.01:1.  

   Experiment 1  Experiment 2 

  Shape of Seed Color of Inside of Seed 

Plants Round Angular  Yellow Green 

 1      45      12               25         11 

 2      27       8  32           7 

 3      24       7  14           5 

 4      19      10  70           27 

 5      32      11  24           13  

 7      88      24  32           13 

 8      22      10               44           9 

 9      28       6  50           14 

           10     25       7  44           18 

  

    * Exp. 3: Color of the seed coat:  Among 
929 plants, 705 had grayish-brown seed coats 
and 224 had white seed coats, giving a ratio of 
3.15:1. 

    * Exp. 4: Shape of the pods:  Of 1181 
plants, 882 of them had puffed up pods and 
299 had wrinkled ones. The resulting ratio 
was 2.95:1. 

    * Exp. 5: Color of the unripe pods:  428 
had green pods and 152 had yellow ones, 
giving a ratio of 2.82:1. 

    * Exp. 6: Position of flowers on the stem: 
Among 858 plants, 651 had flowers 
distributed evenly on the stem and 207 had 
flowers only at the top, giving a ratio of 
3.14:1. 

    * Exp. 7: Length of stem:  Out of 1064 
plants, 787 had a tall stem, and 277 had a 
short stem, giving a ratio of 2.84:1.  

 If the results of the whole experiment were 
brought together, the average ratio was 2.98:1, 
or 3:1.  

[6] The Second Generation from the Hybrids 

  The plants from the previous 
experiment (the offspring produced when the 
hybrids self-fertilized) were allowed to self-
fertilize.  The plants that showed the recessive 
characteristic produced offspring that were 
also recessive. Of those plants that had the 
dominant character, two thirds of them 
actually were hybrids and had both the 
dominant and recessive character, and one 
third had only the dominant character, for a 
ratio of 2:1.  Those plants that had only the 
dominant character produced offspring that 
all showed the dominant characteristic.  The 
remaining hybrid plants produced some 
offspring that showed the dominant 
characteristic and some that showed the 
recessive characteristic, in a ratio of 3 
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dominant to one recessive, just like when their 
hybrid parents were allowed to self-fertilize. 
 The separate experiments in which the 
offspring that showed the dominant 
characteristic were allowed to self-fertilize had 
these results: 

     *  Exp. 1:  Among 565 plants that were 
raised from round seeds, 193 produced round 
seeds only, and 372 produced some plants 
with round seeds and some plants with 
wrinkled seeds, in a proportion of 3:1.  

    *  Exp. 2:  Of 519 plants that were raised 
from seeds for which the inside of the seed 
was yellow, 166 produced seeds that were 
yellow inside and 353 produced some seeds 
whose insides were yellow and some seeds 
whose insides were green, in a ratio of 3:1.  

    * Exp. 3:  The offspring of 36 plants 
produced only gray-brown seed coats, while 
some of  the offspring of 64 plants produced 
grayish-brown seed coats and some produced 
white seed coats.. 

    * Exp. 4:  The offspring of 29 plants 
produced only puffed up pods while some of 
the offspring of 71 plants had puffed up pods 
and some had wrinkled pods. 

    * Exp. 5:  The offspring of 40 plants 
produced only green pods, while some of the 
offspring of 60 plants produced green  pods 
and some produced yellow ones. 

    * Exp. 6.:  The offspring of 33 plants had 
only flowers distributed on the stem, while 
some of the offspring of 67 had flowers 
distributed on the stem and some had flowers 
bunched on the top. 

*  Exp. 7:  The offspring of 28 plants had 
only tall stems, while some of the offspring 
of 72 plants had tall stems and some had 
short stems. 

 [7] The Subsequent Generations from the 
Hybrids  

Summary:  The offspring produced 
when hybrids self-fertilized can be classified 
as either hybrids (possessing both the 
dominant and the recessive character), 
dominant (possessing only the dominant 
character), or recessive (possessing only the 
recessive character).  The ratio was 2 hybrids 
to one dominant to one recessive (2:1:1 ratio). 
 If A refers to one of the two constant 
characters, for instance the dominant 
character, and a refers to the recessive 
characters, and Aa refers to the hybrid form 
in which both characters are present, the 
expression    

 A + 2Aa + a  

shows the proportion of offspring of the self-
fertilizing hybrids.  

[8] The Offspring of Hybrids in which Several 
Differentiating Characters are Associated.  

Summary:  Experiments were done in 
which plants were crossed that differed in two 
or three characters.  For example, crosses 
were done among plants that differed in all 
three of the following characters:  seed coat 
form (round or wrinkled), color of the inside 
of the seed (green or yellow) and seed coat 
color (grayish-brown or white).  

[9] The Reproductive Cells of the Hybrids  

 Summary:  Each parent plant had two 
factors that were able to pass on traits from 
parent to offspring, but that only one of those 
factors was present in the egg cell or the 
pollen cell.  So hybrid parent plants produced 
eggs or pollen, and equal numbers of the egg 
or pollen cells had the dominant character and 
the recessive character. 



Naturally Selected Gregor Mendel 

 

Papers in Biology |  5 

 

 Separate experiments proved that this was 
true of both pollen and egg cells.  It is purely a 
matter of chance, which of the two sorts of 
pollen will become united with each separate 
egg cell.  

So when crossing two hybrids (Aa X 
Aa), the hybrids are able to produce, besides 
the two parental forms, offspring that are like 
themselves. A/a and a/A both give the same 
union Aa, since it makes no difference in the 
result of fertilization to which of the two 
characters the pollen or egg cells belong.   So 
A/A + A/a + a/A + a/a = A + 2 Aa + a.  

 [10] Experiments with Hybrids of Other Species of 
Plants  

Summary:  Other experiments were 
used to determine whether the laws 
discovered for peas applied to the hybrids of 
other plants.  Several experiments were done 
with different species of beans. With some 
crosses of beans, looking at traits that 
determine the form of the plants, the ratios of 
the numbers in which the different forms 
appeared in the separate generations were the 
same as with peas.  But in other crosses with 
other species of beans, in which flower color 
was examined, the results were confusing.  

 [11] Concluding Remarks 

 Summary:  With peas it was shown by 
experiment that the hybrids form egg and 
pollen cells of different kinds, and that this 
holds the key to the variability of their 
offspring.  So in peas, it is beyond a doubt 
that when a new embryo is formed, a perfect 
union of the elements of both reproductive 
cells must take place. How could we 
otherwise explain that among the offspring of 
the hybrids, both original types reappear in 
equal numbers and with all their peculiarities?  

But even the truth of the law 
formulated for peas must still be confirmed 

and some of the more important experiments 
must be repeated. It is important to compare 
the observations made regarding peas with the 
results arrived at by the two authorities in this 
branch of knowledge, Köreuter and Gärtner, 
in their investigations. A description follows 
of experiments carried out by Kölreuter, 
Gärtner, and others, including experiments 
made with respect to the transformation of 
one species into another by artificial 
fertilization. 

Excerpted from:  

http://web.pdx.edu/~cruzan/Kid's%20Mendel%20Web/Menu.htm 
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Gregor Mendel  

Researcher: Rachel Sahlman 

Johann Mendel, who 
changed his name to 
Gregor when he 
entered a monastery 
as a young man, was 
born on his father's 
farm on July 22, 
1822. By the time he 
was 11 years old, 
Johann had learned 

everything possible from his local school. 
The schoolmaster suggested that he attend 
a school in a larger town many miles away. 
This would be difficult for Mendel's 
family, because he would need to pay for 
room and board.    

Mendel's father owned a 45-acre farm; 
however, the family lived a frugal life with 
little money for "extras." Nevertheless, 
Mendel's family found a way to send him 
to Leipnik School, where he studied for 
one year. His teachers then recommended 
that Mendel attend Troppau High School, 
which was 20 miles from his home. 
Because money was tight, Mendel often 
went hungry. However, he finished his six-
year course in 1840 and graduated with 
high honors.  

Mendel realized that he needed additional 
schooling to begin a career. Upon 
graduation, he enrolled at the 
Philosophical Institute at Olmütz, which 
was 100 miles away. After two years at the 
Institute, Mendel was unsure of his future. 
His physics professor recommended that 
Mendel join St. Thomas Monastery in 
Brünn, Austria, now known as Brno, 

Czech Republic. At the monastery, 
Mendel did not have to worry about food 
or shelter, and he received a fine 
education. In 1843, Mendel was accepted 
as a trial member at the monastery, and he 
took his new name, Gregor.  

In 1848, Mendel was assigned as a priest, 
but he soon realized that parish work was 
not for him. He was reassigned to a high 
school teaching position and was 
considered a good teacher. However, 
Mendel was not able to pass the teaching 
exam, and it was recommended that he 
spend two years at the University of 
Vienna at the monastery's expense. 
Mendel completed his studies, but again 
he was unable to pass the exam.  

Mendel continued to teach on a temporary 
basis, but he spent the majority of his time 
in the monastery gardens. He developed 
an interest in what we now call heredity, 
and he experimented with pea plants in an 
attempt to prove his theories. Mendel 
decided to cross-fertilize plants with 
opposite characteristics; such as tall plants 
with short plants, and plants that 
produced smooth peas with those that 
produced wrinkled peas. Through these 
experiments, Mendel was able to set out a 
theory that all living things have aspects 
called dominant and recessive traits.  

In February 1865, Mendel presented his 
findings to the Natural History Society of 
Brünn and published them under the title 
"Experiments in Plant Hybridization" in a 
scientific journal. No one seemed 
interested in Mendel's findings. Even 
when he sent his papers to renowned 
University of Munich professor Karl von 
Nägeli, his discoveries went unappreciated. 
The years passed, and Mendel realized that 
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his findings were not going to be 
recognized in his lifetime.  

In 1868, Mendel was elected Abbot and 
Prelate of St.Thomas Monastery, which 
left him little time to continue his studies 
and experiments. He led a comfortable life 
for the next 15 years. Gregor Mendel died 
on January 6, 1884 at the age of 62. 
Sixteen years later, Mendel's findings were 
rediscovered.  

 In 1900, three botanists in different parts 
of Europe came across his papers. Hugo 
de Vries, Carl Correns, and Erich 
Tschermak praised Mendel's research and 
achieved similar results in their own 
studies. Mendel's principles of heredity 
began to be referred to as the Mendelian 
Laws, and these laws are considered to be 
the foundation of the modern study of 
genetics.  

________ 

MENDEL’S CONTRIBUTION TO 
THE HISTORY OF GENETICS 

Genetics as a discipline is young, but the 
concept that forms its subject—inheritance—
stretches back in time. The word has been 
formed from the adjective genetic, found in the 
sciences of the nineteenth and twentieth 
centuries—for example, biogenetic law, 
genetic affinity, genetic psychology—and 
meaning, according to the Oxford English 
Dictionary, "pertaining to, or having references 
to, origin." Not until 1906 was the noun 
genetics publicly proposed to cover those labors 
that, in the words of its author, William 
Bateson, "are devoted to the elucidation of 
the phenomena of heredity and variation: in 
other words to the physiology of descent, 
with implied bearing on the theoretical 
problems of the evolutionist and the 

systematist, and application to the practical 
problems of breeders, whether of animals or 
plants." 

We begin, therefore, by commenting briefly 
on the long history of notions of heredity and 
variation, reflecting the while on the 
significance of cultural and economic factors 
that both drew attention to them and shaped 
them. Next we turn to the father figure of 
genetics, Gregor Mendel (1822–1884), and his 
introduction of the Mendelian experiment. 
With the rediscovery of his work in 1900 we 
explore the contribution of the early 
"Mendelians," the melding of Mendelian 
heredity with the theory of the chromosome, 
a synthesis that revealed a geography of 
heredity in the cell but did not answer the 
question, "What is the identity of the genetic 
material?" Only with the introduction of the 
Watson-Crick structure for DNA in 1953 was 
a window opened through which to glimpse 
the terrain that was to become "molecular 
genetics." 

Heredity and variation are today considered as 
two sides of the same coin. Thus variation 
among sibs results from the varied 
commingling and expression of the hereditary 
determinants from two parents. Spontaneous 
changes in the hereditary material (mutations) 
give rise to variations, and these are inherited. 
In other words there is heredity, variation, and 
the heredity of variation, and they belong 
together. Prior to the latter half of the 
nineteenth century this conceptual framework 
did not exist. There still lingered relics of the 
ancient view of heredity as the result of the 
reproduction of the type, whereas any 
deviance from the type was ascribed to the 
effects of the mother's imagination, changed 
conditions of life, and so on. Moreover both 
heredity and variation were situated within the 
broad topic of "generation." This included the 
regeneration of lost and damaged organs, the 
development of the embryo from the 
fertilized egg, and all forms of reproduction, 

http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html
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both sexual and asexual. But as attention 
directed to human heredity increased during 
the nineteenth century the subject of the 
transmission of hereditary characters began to 
acquire a separate conceptual status. 

In the eighteenth century two rival 
conceptions of the phenomenon of 
inheritance were in play: the doctrine of 
preformation claimed that like generates like 
because the offspring are in some way already 
present in the germ and have only to unfold 
or "evolve" to yield offspring like the parents. 
A literal view of this doctrine was held by 
some who claimed that hidden miniatures of 
future generations must have existed from the 
time of creation, all nested one within 
another, like a set of Russian dolls, hence the 
term preexistence for this version of the 
doctrine. Procreation became, as it were, the 
act of revealing what had been created long 
before. Opposed to this was the doctrine of 
epigenesis, according to which the parts of the 
offspring are formed successively, and in the 
process the embryo undergoes a series of 
transformations. Support for this view came 
from descriptions of the development of the 
fertilized egg. Experimental support came also 
from the hybridization experiments of Joseph 
Kölreuter, who in 1766 described how he had 
succeeded in transforming one species of 
plant into another. How, he asked, was this 
possible if the offspring is already preformed? 
He also found that no matter which parent 
supplied the "male seed" (pollen) and which 
the female "seed" (ovules), the resulting 
hybrids were the same. How could these 
results be accounted for on the basis of any 
theory of preformation—whether, as the 
animalculists claimed, the preformed 
miniatures reside in the spermatozoa, or as 
the ovists urged, in the egg? A further 
difficulty arose for preformationists when 
nineteenth-century microscopists developed a 
cell theory according to which the 
fundamental unit of life is the cell, not some 
preformed rudiments of the organism. 

These two resources—hybridization and the 
cell theory—were to form the basis for 
Gregor Mendel's research. Prior to his work, 
however, the study of hybridization had been 
carried out under different assumptions and in 
a much more limited manner. The number of 
hybrid offspring grown in an experiment was 
limited, and the prevalence of the effect of 
hybridization in diluting character differences 
supported the view that heredity is a blending 
process, like the mixing of ink and water. The 
conception of the organism too was generally 
holistic: that is, the type of the species acts as 
a whole, its "essential" characteristics—flower 
color, habit, leaf shape, and so on—being but 
expressions of the type. With this point of 
view, effective analysis of hereditary 
transmission is impossible. 

Excerpted from: 

http://science.jrank.org/pages/7723/History-Genetics.html 

__________________ 

 

 

     

 
MSAC Philosophy Group Circular 

| Mt. San Antonio College | Walnut, California | 

http://science.jrank.org/pages/7723/History-Genetics.html
http://science.jrank.org/pages/7723/History-Genetics.html

