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Introdustion

- Zea maize, commonly called corn in the United States,
iS one of the world's most important food crops.
Because of its economic importance, the genetics of
corn has been Studied extensively.

- Plant genetics, particularly in corn and other crops,
has been extensively studied, both to improve our
agricultural strains and to understand inheritance.

- Corn plants are diploid (2N = 20) and produce both male
and female gametes.

_



- Each plant is both male and female ( Bisexual ), and
large numbersS of offSpring can be obtained from
individual crossings (each kernel on a corncob is a
potential offSpring if allowed to grow).

- Some traits appear as different phenotypes in corn
kernels.

- Two traits commonly uSed in genetic studiesS of corn

are:
kernel Shape and kernel color.

e Aleurone
ol Endosperm )
\







Figure 1: Structure of a corn kernel
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Rernal color

- Many genesS determine the phenotypes of the 3 tissues
that control the color of a corn kernel.

- TheSe tissues are:
the pericarp, the aleurone (outer layer of the
endoSperm), and the endoSperm proper.

- In our corn, the pericarp is always colorless, but the
aleurone may be colorless, purple, or red, and the
endoSperm yellow or white.



. If the aleurone iS colorless, the kernel color will be
that of the endoSperm, either yellow or white

« Normal corn endoSperm color (yellow) occurs when
the allele Y causSes the production of carotenoid
pigments in the endoSperm.

. In the recessive condition (y/y) carotenoids are
not produced and the endoSperm is white.

- The Y alleles are masked by the presence of a
colored aleurone

+  For the aleurone to be celored, alleles ¢ and R must
be present. The homozygous recessive of either allele
lefe or r/r} disrupts anthocyanin production and
results ina colorless aleurone.

+ The dominant C1 allele alSe inhibits anthocyanin
production, giving a colorless aleurone.

- Genes C and R are located on Separate chromoSomes
and segregate independently.

+ The allele Pr interacts with alleles C and R to produce a
purple aleurons. The hemozygous recessive condition
{pr/pr! interacts with C and & to produce a red aleurone



For the aleurone to be colored, alleles C and R must
be present. The homozygous recessive of either allele
(c/c or r/r) disrupts anthocyanin production and
resSults in a colorless aleurone.

- The dominant CI allele alSo inhibits anthocyanin
production, giving a colorless aleurone.

+ GeneS C and R are located on Separate chromoSomes
and Segregate independently.

- The allele Pr interacts with alleles C and R to produce a
purple aleurone. The homozygous recessive condition
(pr/pr) interacts with C and R to produce a red aleurone
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Endosperm characteristics
2 -

- Normal corn endoSperm iS high in amyloSe Starch.

- The gene Su in the homozygous recessive condition (Su/su)
produces endoSperm that is high in Sugar.

- AS corn dries, its sugary endoSperm loSes water, and its
kernelS wrinkle.

- The gene Wx in the homozygous recessive condition (wx/
wx) causes the production of amylopectin Starch in the
endoSperm and pollen. The endoSperm of a wx/wx kernel iS
opaque with a hard, waxy texture

= Tha endaSperm i3 a nutritional
reserva for the developing, corn
seedling that provides energy to the
Seedling, after immediataly
Barminatin.

- This reserve IS drawn on until the
develeping, plant beging to genarate
its own energy by photosynthesis
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- The endoSperm iS a nutritional

reServe for the developing corn
Seedling that provides energy to the
Seedling after immediately
germination.

- ThiS reServe iS drawn on until the

developing plant begins to generate
its own energy by photoSynthesis



in general

- Kernel Color:
L red (red pigment in kernel cells)
2. purple (purple pigment in kernel
cells)
2. yellow (carotenoids in kernel cells)
L. white (no pigments present in cells)

- Kernel Shape
1. Smooth or full kernel (starch present
in kernel)
2. wrinkled or shriveled (Sugar present
in kernel)
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monohylrid

- one pair of alleles is studied.

If both parents are homozygous, with one parent
homozygousS dominant and the other parent
homozygous recessive, the first generation will be
heterozygous exhibiting the dominant phenotype.

. AS Mendel demonstrated, 757 of the Second generation

(F2) offspring will have the dominant phenotype and 257
the recessive phenotype (a 31 ratio).
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dihybrid

- Two pairs of alleles are Studied in a dihybrid cross.

If both parents are homozygous, with one parent
homozygousS dominant for both traits and the other
parent homozygous recessive for both traits, the first
generation will be heterozygous expressing the
dominant phenotype for both traits.

AS Mendel demonsStrated, there will be four different
phenotypes in the Second generation yielding a 9:3:3:1
ratio.
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Results of crossing

purple yellow
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The purposSe of this experiment is to demonstrate
experimentally that some characteristics of ears of
corn are inherited according to the Mendelian laws of
inheritance.

- By the end of this experiment you will have
determined if:

1. the quantities of purple and white corn kernels
correSpond to the Mendelian ratios of the F 2 generation
of a monohybrid cross.

2. the quantities of yellow and white and wrinkled and
Smooth kernels correspond to the Mendelian ratios of the
F 2 generation of a dihybrid cross.
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- Dominant traits purple

- Recessive tralt; yellow




- Dominant tralts
SMOOLMN

- Recessive tralt:
wrinkled




- Dominamnt
traits tall

. Recessive
tralt: drawf




