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PSYLLIDS: A busy table: Psyllid development

Table 1.

Mean (= SD) development time (davs) for egg. nvmph and total development of B. cockerelli reared at different temperatures
on polato and toemato

Duration time in days

Temp Nymph Total (egg-adult)
Potato Tomato Potato Tomato Potato Tomato
8°C 32.15 £ 291Aa 33.89 = 2.52Aa 38.153 = 1.07Aa 63.56 = 1.13Ab 90.31 + 2.78Aa 97.78 + 2.59Ab
10°C 29.04 = 1.52Ba 2022 + 3.07Ba 35.09 = 4.65Ba 45.33 = 4.23Bh 67.13 = 5.07Ba 74.56 = 3.04Bb
15°C 1796 = 1.22Ca 19.3 = 1.91Cb 29.04 = 2.36Ca 32.15 £ 1.96Ch 47.00 = 3.12Ca 51.45 = 3.22Ch
20°C 7.4 + 1.33DFa 7.26 +1.80d 19.17 +1.77d 20.14 =254d 2651 +266d 2740 + 3.86d
25°C 6.28 + 1.95EDa 7.02 = 1.22Db 16.85 + 3.03EGa 17.71 + 1.57Ea 2321 + 2. 92Fa 24.69 + 243Eb
AT 591 = 1.44Ea 6.7 = 1.539Db 15.23 + 2. 30EFa 15.41 = 1.55Fa 21.11 + 2.25Fa 22,08 + 2.54Fa
a1°C 6.38 = 0.96EFa 678+ 1.26d 19.13 + 1.26DGa 19.33 = 1.19DEa 25.5 = 1.67DEa 26.11 = 1.7DEa

Tran, L.T., Worner, S.P., Hale, R.J. & Teulon, D.A.J. 2012. Estimating Development Rate and Thermal Requirements of Bactericera cockerelli
(Hemiptera: Triozidae) Reared on Potato and Tomato By Using Linear and Nonlinear Models. Environmental Entomology 41(5), 1190-1198. -:,‘
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BEES: Typical barchart: Zinc nutrition and honey bees
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Figure 2. Mean (+ SEM; n = 3) Zn concentration in the hemolymph of captive

Volume 156, Issue 3, pages 201-210, 29 JUL 2015 DOI: 10.1111/eea.1234 Pl Food
http://onlinelibrary.wiley.com/doi/10.1111/eea.12342/full#feeal 2342-fig-0002 antaFood /™~
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BEES: Textual summary from the paper:

No difference in Cu/Zn-SOD activity among treatment groups
was apparent in 3-day-old bees (ANOVA: F; . =1.12, P>0.05
Figure 3A), but the Cu/Zn-SOD activity of 6- and 9-day-old
bees on the Zn30 diet was higher than that of any other
treatment group (6-day-old bees: F5 , = 15.28; 9-day-old bees:
F5 ., = 5.70, both P<0.05; Figure 3A). The Cu/Zn-SOD activity
of 12- and 21-day-old bees in the Zn30 treatment group was
also higher than that of those in the Zn60 and Zn75 treatment
groups (12-day-old bees: F5,, = 5.22; 21-day-old bees:
F...=315 hoth P<0O 0R) Peak Cu/Zn-SOD activitv in 7Z7n30
\ INot significant’='No difference’!

F statistic'to:2 decimal places BUT P value only >0 .05

(Pis0.40)
Also: no real discussion of trends vs Zinc level
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BEETLES: Another Typical barchart: Beetle trapping, traps
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Good thing:

e Captions actually describe everything including how the
error bars were calculated...

Bad things:
« Barcharts!- poor for showing treatment trends

* sd/ s.e.m./letters obscure quantitative response relationships,
especially so in table

e Conclusions dominated by the ‘statistics’, little description of
the sizes of effects or trends.

« Confusion between data summary and formal analysis.
Beetles especially bad (letters do not relate to the means
presented)
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A very common process:

1. Individually calculate means, ‘s.e.m’ (SD/\n) or (rarely) SD

2. ‘Analyse’ data
* Mostly ignore assumptions, except maybe ‘normality’
* Sometimes transform data or use a non-parametric ‘test’

« Often ignore/ poorly account for trial design (blocking,
treatment structure)

* Confuse pseudo replication with real replication

3. Get significance stars/ letters/ ‘n.s’.
« Completely discard all other analysis results/ output

4. Combine 1 with 3 in the presentation

5. Report ‘it was significant’/ ‘it was not significant’
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Development Time (Days)

. Some suggestions:
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Barchart:
Better than table. BUT:

takes lots of space for one stage
not easy to compare the trends.
s.e.m. bars not that useful....

—&— Potato
—&— Tomato
Error bars are LSD 5% (df=14)

dot/line plot:

All sets shown in not much more space.

Easier to see trends, compare plants.
Presentation consistent with analysis
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. Some suggestions

BEES.:
2-way factorial analysis & Response surface fitting
Line graphs ol
BEETLES: RR RS i R
So much wrong, hard to know what to do: o v o T o
. + 0 0o 0 o0 Ha
Design: Ce e o T
4 . 1 ¢ . b} : - G 0 %b
trap rotation’ ‘assessments->replicates R e
Analysis: “oowo =}

adjusted for block BEFORE analysis

difference between means of arcsin(Vdata) says NOTHINGWWMM
about difference between means of data!!
should have used methods appropriate for counts

Ignored treatment structure .....
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Things to consider. my bees

& WHY so common to mix summary of raw data (means,
iIndividually calculated s.e.m.) with analysis ‘results’ (p,
stars, letters)?

® |IF appropriate to use ANOVA, why not present a single
bar/error plus means/estimates?

& Why the fixation with bar-charts?

@ What is this obsession with letters anyway?
e not appropriate for a factorial structure
e not appropriate for quantitative factors
* mostly just add clutter without useful information
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More of my bees...

& Why the very accurate information for the test statistics (F etc)
but only P>0.05 or P<0.05?

« P>0.05 DOES NOT mean ‘no difference’/ the same!!
e P<0.05 DOES NOT mean ‘real difference’!!

@& Why do people think ‘statistics’ <= ‘is it different’/ ‘letters’?

@& Why so little discussion of trends & patterns?
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Reasons not to use Letters/ Multiple range tests

* Nothing ‘magic’ about p=0.05.
« Letters convert sliding scale of difference into ‘falling off a
cliff’ (C. Triggs)
e p-values are only estimates (get p=0.051,; ‘real’ p might be
0.049"

o Letters can be highly unhelpful:

c. b Sail4 - b
Sail3 1 C
b

B ab Soil2
A a Soill a

« Should not be used if there Is structure-> comparisons need
to be made according to the structure

Plant & Food
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...Letters / Multiple range tests

e Should not be used with quantitative factors

* Multiple comparison ‘corrections’. mostly just about moving
the cut-off for deciding what is interesting. How do you
choose the ‘correct’ one?

* Fisher thought that the ‘cut off’ should be decided on the
basis of context- so sometimes p=0.1 might be a good
choice, sometimes a smaller p. (1926)
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Comparison of error bars

SD:
shows spread of data
I + o not affected by n

makes assumptions about data

t = % SEM
affected by n

oo So WHY is SEM so popular?

n=50 n=6 n=50 n=6

Adapted from:

The Journal of Physiology

Volume 589, Issue 8, pages 1861-1863, 14 APR 2011 DOI: 10.1113/jphysiol.2011.205062 ;‘E‘g‘é;{gﬁd 4
http://onlinelibrary.wiley.com/doi/10.1113/jphysiol.2011.205062/full#f2 At A A

The New Zealand Institute for Plant & Food Research Limited




Barcharts vs Dot-histograms

Adapted from:

N=6

Barchart

Dot-histogram
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Symmetric Asymmetric

The Journal of Physiology

Volume 589, Issue 8, pages 1861-1863, 14 APR 2011 DOI: 10.1113/jphysiol.2011.205062

http://onlinelibrary.wiley.com/doi/10.1113/jphysiol.2011.205062/full#f1

Symmetric Asymmetric

Barchart:
obscures: # values, distribution of data

Bar dominates: width, colour, shading can
distract

Only important feature: top of bar
Error bars: often not properly described
Bars don’t show relationships/ trends well

Dot-histogram:
each data-point shown
can add info like means
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Where do people learn to do this ssbish sort of thing?

* Has it always been like this?- when did this sort of
results presentation become so ubiquitous?

* Fisher vs Neyman/ Pearson -> confusions as to the
meaning of significance testing?

« Has Excel contributed to the prevalence of Bar-charts
(with or without errors)?

« Why do people think ‘statistics’ < ‘is it different’?

* Why do so many people only use ‘letters’, p values or
‘stars’ from an analysis and ignore all other results
(estimates, s.e.s etc)?
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...Where do people learn to do this gsbish sort of thing?

what is the source of such ‘rules’ as:

‘It's categorical so you have to do a bar chart’!!

~ You can’t join points unless the x-axis Is quantitative
(even If ordered)!!

Why do so many people think you cannot describe an effect
unless it has been ‘tested’?

Contrary to popular belief, Significant # Biologically Important

Plant & Food
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Some potential answers:

Senior scientists

« prevalent belief: scientists can & should do all the
analyses

Poor university teaching (often by non-statisticians)

Too few applied statisticians

Software

* ‘Real Statistics, Real Easy’ : SPSS ad
« Default output

¢ ...... any other suggestions??

But mostly: US PlantFood
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Some nice quotes

« ‘To consult a statistician after an experiment is finished is
often merely to ask him to conduct a post-mortem
examination. He can perhaps say what the experiment
died of’ (Fisher, 1938).

* ‘The choice of how to express the data is very important
and should not be made solely on the basis of habit or
convention. Always inspect the data in its raw form’ (Lew,
2007).

* ‘To conclude ‘this shows that there is no difference’ here
IS to make perhaps one of the commonest errors in
biology. A useful summary phrase is ‘absence of
evidence is NOT evidence of absence’’ (Altman &
Bland, 1995)
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