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Dealing with a data set of multiple field crop
trials where treatments are not consistent

» Multitude of ways the data can be analysed

Two audiences

1. Scientific research paper for weed scientists
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2. Industry publication for growers and advisors
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https://libguides.tees.ac.uk/read_article
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://pressbooks.bccampus.ca/designprinciplesforadaptivelearning/chapter/number-of-paths-to-the-same-destination/
https://creativecommons.org/licenses/by-sa/3.0/

Narrowing row spacing (Fababean)

Introduction: Crop competition
to suppress weeds

Crop competition is one of the weed control tactics to reduce:
e crop yield losses and

e contamination of grain

Competitive crops can suppress in-crop weeds through:

* narrowing row spacing

* increasing crop density
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Project consists
of 6 data sets
with multiple
experiments

Mungbean
[feathertop
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Look at one data set -

Suppression of feathertop Rhodes grass in

Sorghum

Research Questions:

A. What is the effect of narrowing row spacing (100 cm yersus|50 cm)?
B. What is the effect of increasin

ensity (5 plantg versus 10 plants)?

C. What is the effect of low versus high crop competitiveness
(100cm/5plants versus 50cm/10plants)?

Missing 5 plants/m?

Inconsistent Cultivars

Cultivar/‘/

8 Trials Row spacing I(Crop density
(cm) (plant/m

2Sites 6 Years 50 100 MR43 ___G33 _ Rippa Taurusj
Warwick 2016 \

Warwick 2017 \

Warwick 2018 1

Narrabri 2018

Warwick 2019

Narrabri 2019

Warwick 2020 High | Low § Low | High
Narrabri 2021 High | _Low } Low | High
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Two audiences — different expectations

1. Scientific research paper for weed scientists

« Transparent in describing the effects of row
spacing & plant density by accounting for
different background conditions, e.g. cultivar

2. Industry publication for growers and advisors

Tit‘le Results(withﬁgur-es) -
N7 T « Did row spacing & plant density make a
oA %\%% difference over a diverse range of cropping
Abstract - o §/// ?:rtl't]r(i)éutions OQtionS?

Materials and methods N References
Author summary

daf.qld.gov.au 7
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https://libguides.tees.ac.uk/read_article
https://creativecommons.org/licenses/by-nc-sa/3.0/

e _ . [Combined experiment analyses
1. For scientific paper using REML with separate design

- . : and residual variances.
To analyse within same treatments, need several combined trial analyses: I

A) BII&IS, Cultivar MR43: 2 Row spacing x 2 crop density

B) 2 Trials, Cultivars G33, Rippa, Taurus: 2 row spacing x 2 crop density x 3 cultivar
C) 4 Trials, Cultivars G33, Rippa, Taurus: 2 row spacing (@ 10 plants/m?2) x 3 cultivar
D) 4 Trials, Cultivar G33: 2 crop competition levels (Low, High)

Row spacing | Cropdensity Cultivar
(cm) (plants/m2)
Site Year 50 100 5 10 MR43  G33 Rippa Taurus

Warwick 2016 5\
Warwick 2017/
Warwick 2018
Narrabri 2018 | _ 1 _ | , _
Warwick 2019 o, ] | <« Overlap
Narrabri 2019 \ with B)
Warwick 2020 | High | Low | Low | High
Narrabri 2021 High | Low | Low | High
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C

2 Row spacing x 2 Crop densities (MIR48) 2 Row spacing x 2 Crop densities x 3 Cultivars 2 Row spacing x 3 Cultivar @ 10 plants/m?
(50,100cm) (5,10 plants m?) (50,100 cm) (5,10 plants m?) (GBS RippaITAGFES) (50,100 cm) (ﬂ)

Hermitage 2016-17 & 2017-18 Hermitage & Narrabri 2019-20 (Hermitage & Narrabri) x ( 2018-19 & 2019-20) Hermitage 2019-20&2020-21; Narrabri 2020-21&2021-22
a

__ 1000 14 600

2 Crop configurations (G33)
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> El PR . A mmmssss e PRd \
a0 £l Zoao ot _o” e - P ab
o g . i %200 L - .- Limited cases
------------- - B 2 (2] . - - - . < 4 b
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c
Row spacing 633 Rippa Taurus 50cm 100cm 50cm 100cm 50cm 100 cm com petltlveneSS LowCompetitve . HighlyCompetitive

rop
++®+5plm™/ HMS1617FTR = @ = 10plm ™/ HMS1617FTR ++ HS1920/5 plants m™* = == == HS1920/10 plantsm

G33 Rippa Taurus o
D === HSI819 mmmHS1920 == NSIB19 = = = NS1920 —0—HS1920 em@mHS2021 —@==NSIG20 =@mmNS2122

All predictions
sqrt(seed count/plant

«+®.:5pim™?/HMS1718 =@ =10plm/HMSI78 | eeeees NS1920/5 plants m ™ = == = NS1920/10 plants m ™"
o Hermitage 2016-17 & 2017-18 Hermitage & Narrabri 2019-20 (Hermitage & Narrabri) x (2018-19 & 2019-20)
600 o o o
.E g s00 5 ; 10 b 7 ‘iauu R I -
S i £ o Oow spacing:
2 = 3
S - g § o ‘ Most cases _
— Need t d
®) L= i, Fo— ‘ 50 cm < 100 cm eed 1o consider
; ’ o Eﬂ 0 50cm 100cm
o analyses A, B, C
m Row spacing Row spacing —0—HS1819 =@=HS1920 =—@=NSIB19 =@=NS1920 ’ )
Hermitage 2016-17 & 2017-18 Hermitage & Narrabri 2019-20 & D together to
> 700 — 14 d 1 b It
-— N .
_g) %:g a . éiz @ Crop denSIty escrl e resu S-
S 8 . .
S o » ab i Limited cases
< 300
T il i NS 10 < 5 plants/m?
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O Crop density —8=HS1920 =8=NS1920

NS NS Cultivar:

No evidence of an
effect
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% How consistently did increasing crop competition suppress weeds over a_diverse range of cropping options?

» Create “Environments” aka ‘Cropping options’, from combinations of non-target treatments x cultivar within each trial.
» Combined experiment analysis (using REML separate design and residual variances), the fixed effects of interest are:

2 Crop competition x 17 Environments

Row spacing | Crop density Cultivar

(cm) (plants/m2)

Site Year 50 100 5 10 MR43 G33  Rippa Taurus
Warwick 2016 High Low | Low | High
Warwick 2017 High Low | Low | High

| = “Warmick== =p ==2048 == |== == == e = = = T — - - -

S Y W WU U U R O U —
Warwick 2019 High Low | Low | High
Narrabri 2019 High Low | Low | High
Warwick 2020 High Low | Low | High
Narrabri 2021 High Low Low High
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By narrowing row spacing

Weed biomass (n=34) | 68% [ 32%
Weed seed (n=34) | 68% | 32%
900,000 -
Crop yield (n=34) | No difference in crop yield

800,000 - 2 Crop Competition x 17 Env

700,000 (* => 7 significant within environment)

o 600,000 - . . .
€ By increasing crop density
3 500,000 A

Weed biomass (n=30) [ On average weed biomass decreased by 8...

Poory competitive
300,000 -

Weed seed (n=30) |

=== Highly competitive On average weed seed decreased by 30132...

200,000 -

Crop yield (n=30) |

100,000 - On average crop vyield increased by 0.79 t/ha

0
O e T e e O
2017]201 2020 2021 2020 2021[2022

Hemitage

Narabri By combining narrow row spacing and increased crop density

Environments

Weed biomass (n=17) |

65% | 35%
* For significant interactions show % environments with outcomes: Weed seed (n=17) T0% | 1%
significantly worse : not significantly different : significantly better Crop yield (n=16) | i ——m

+ Main effects and no significant differences described within the bar.
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Summary — analyses across trials for different audiences

Weed scientists (research paper) Growers and advisors (Industry publication)

Analyses

Findings

Displaying
results

daf.qld.gov.au

Series of analyses with strict adherence to using
common background conditions (transparency)

Pull out trends across analyses, making it trickier
when there are conflicting results

Series graphs and/or tables displaying significant
results

Crop density Row spacing Al predictions

Cultivar

One analyses per RQ, using ‘environments’ /
‘cropping options’, lose some back story about
where the information came from

Draw on one analysis with many comparisons — to
assess an effect of increasing crop competition

Succinct display of results with visual impact

Sorghum/feathertop

By narrowing row spacing

Weed biomass (n=34) [ [mm]
Weedseed (n=34) [ [omm]

Crop yield (n=34) o difference T crop yield 1

Weed biomass (n=30)

Weed seed (n=30)

Crop yield (n=30)

By combining narrow roy
Weed biomass (n=17)

Weed seed (n=17)
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Crop yield (n=16)
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