Demonstrating the “Ratio

Problem” Using A Cotyledon

Experiment
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= Scientists regularly use ratios, however,
ratios can produce misleading
Intferpretations.
- Local importance: Ratios are extensively used

for both terrestrial and marine research at
University of Guam

- Ratio problems have been well-known for
over a hundred years.

= Scientists offen ignore the issue and use

oropfiéte statisticdr o0



Objectives

- To develop a laboratory experiment, using
cowpea (Vigna unguiculata) plants, that
would demonstrate the “ratio problem”

= To analyze the leaf darkness and shoof-roof
ratio of the plants

o Aftecrmaking a very simplefanalysis-(leaf
pigmentation), students will misinterpret

results, if unaware of ratio difficulties while
analyzing shoot-root ratios.
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Materials & Methods

-f'j «Planted 480 cowpeas (Vigna vnguiculaia) with
Jﬁ various nifrogen and phosphorus treatments
"; =»Removed cotyledons after a week
“ @Harvested 160 plants a week after the

cotyledons were remove SRt imr“umw
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. © Measured the leaves’ greenumes
of two and.four-week old
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Darkness of Green Color
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no cotyledon with cotyledon no cotyledon with cotyledon

Week 2 Week 4

Time 0.038
Cotyledon 0.001
Time x Cotyledon 0.078
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fingder Ratio

Dr. Righetti's  Jasmine’s

« Finger ratios have
been associated with
gender, testosterone,
homosexuality and
mouse behavior (an
NIH-funded project).

= Two scienfists
presented evidence
that the whole finger
stfory Is an arfifact.

Finger Ratio:
« 2nd digit (index):4ih digit
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y =X +0.8867
r2=0.3449

y=0.779%x+1.1479
r2=0.671
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The effect of cotyledon removal upon emergence (week 1) on
shoot-root ratio for two-week old cowpea (Vigna unguiculata)
seedllngs The cotyledon removal effect opprooches s’ro’nshcol
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LUKQS Kratochvil and Jarosiav
Ratio = 0.823 x 4th digit length
°* +11.223
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Conclusions

Color Analysis

«Results are s’rraigh-’r%m?d;d and easy fo interpret.
Removing cotyledons p‘ﬁﬁuces leaves that are
ighter in green color after four weeks.

Shog’c.—,l}oo’c Ratio
~The effect of the cotyledon removal on the shoot-
fole]] ro’ricg of plants |$ indifect. War

= Regression results produce a difﬁéren’r conclusion than
a fradifional analysis ef anatomical rafios.

@Wemokél”’rwo different conclusions depending on
how we analyze the data.
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Hlways bg cargful when analyzing ratios!
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Math

y=0005x +0.025
y = 0.005x
y =0.005x - 0.025
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