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Research Questions

- Aretaller heads more likely to be pollinated? - Are plants with more heads less likely to be pollinated?

’Q.‘p.




Background

- Echinaceais mainly pollinated by
bees

- Prior studies have shown a
positive relationship between
pollination rates and head height

- Prior studies have found that
plants with more heads are more
likely to be pollinated

- Echinaceaiis self-incompatible




Methods

-  Collected data from a batch of about 229 echinacea heads

- Cleaned, Rechecked, Scanned, Counted, Randomized, Xrayed, and
Classified
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Question 1

Are taller heads more likely to be pollinated?

Hypotheses-

Ho: There is no correlation between head
height and pollination rates in echinacea.

Ha: There is a correlation between head
height and pollination rates in echinacea.
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Pollination Rate by Head Height
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Statistical Test

Call:
. . Im(formula = hdHeight ~ pollination, data = fulldata)
- Performed alinear regression
: Residuals:
analySIS Min 1Q Median 30 Max
-31.880 -4.542 -0.518 5.436 24.070
Coefficients:
- Withap-value of 0025 <.05  FEUNINS Uiyl AR S P
we reject the null hypothesis — PESEETEErs - - 1.894 3.043  ©.0025 **

and there is enough evidence il , .
to conclude there is a positive Signif. codes: © ¥¥*’ 9.@01 ‘**’ 9.81 ‘*’ 9.85 ‘.’ 0.1 <’ 1

correlation between Residual standard error: 8.567 on 373 degrees of freedom

poIIination rate and head Multip%e i_?—squar*ed: 0.02423, Adjusted R-squared: ©.02161
helght F-statistic: 9.262 on 1 and 373 DF, p-value: 0.002505
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Question 2

Are plants with more heads less likely to be
pollinated?

Hypotheses:

Ho: There is no correlation between the number
of heads and pollination rate in echinacea.

Ha: There is a correlation between the number
of heads and pollination rate in echinacea.

avg
1.00000000
0.00000000

0.94117647

0.62166667
0.25499894
0.00000000

0.00000000

0.29023859

0.55000000

0.60421206




Average Pollination Rate by Number of Heads
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\ Statistical Test

- Performed an ANOVA Test

- With a p-value of .506 > .05 we fail to reject the null hypothesis and
there is not enough evidence to conclude there is a correlation
between pollination rate and number of heads

Df Sum Sq Mean Sq F value Pr(>F)
n 5 ©0.261 0.05223 0.866 0.506

Residuals 129 7.781 0.06032



Conclusion

- Taller echinacea heads are correlated with higher pollination rates
- Number of heads is not correlated with pollination rates

- One limitation of the study was limited sample size

- Theseresults only show evidence of a correlation and prove nothing
definitively so future research conducting an actual experiment
would be useful
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