Factors affecting
weed control in arable
Crops
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Technigues for weed control

1.Understanding weed biology
2.Physical removal
3. Chemical options (if available)
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Understanding weeds

Product

) Monitoring
choice
Evaluation
Thresholds Field location and
history
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Lifecycle
— Seed longevity: >5 yeuars
seed shod  pEE— N | Sccd weight: 0.52 mg

Seeds/tlower: 7
flowering

germination - - I
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Lifecycle

Flants can overwinter and even flower throughout the year,
giving rise to two generations per season. Shoot fragments are
shble to regenerate and the large seeds sre probably dispersed

by anis.

Location
* Leaves are broad, triangular and toothed on
short stems

* Can grow at low temperatures and have 2
generations a year

* Grows in winter & spring sown crops

e Sprawling growth habit " Roya
*  Pretty blue flowers on a long stem Agricultura
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Approaches to weed Control

Broad-spectrum - weeding across the
entire area

Inter-row - weed machinery is focused
between the crop rows

Intra-row - weeding Is carried out Iin the
crop row Itself

Patches - specific patches are targeted
by hand or machine




Above ground weeding

* Requires physical difference

— Need to have weeds that are taller than the
crops

« Weed wipers

— Electric
— Glyphosate????
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The next step for weed control

The technology is available:

L. ROBOTCAR
TORG.UK
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Automated lawn mowers

B Secondary Area
O Perimeter Wire
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But this i1s what | need....
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Robotic weeding
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http://www.trp.uk.com/carre-farm-machinery/carre-meadow-maintenance/anatis.html

Agricultural challenges in 2017

Uncertain
weather
patterns

Limited supply
of labour
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Small robotic solutions could offer...

Increased
yields

Improved
precision
farming

Increased
margins?

Improved
efficiency

A5 . B
https://agribotics.blogs.Iihcoln.ac.uk/fiIéslzolzlb‘?/d'oﬁp'ed—boni_rob.png




Weed mapping

* Works on the chlorophyll content difference
between blackgrass and wheat

* Using RedEdge multispectral sensor

* Processing the results into an orthomosaic,
DSM and several different vegetation
indices.
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But what can be done now....
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Quantifying tools available for weed

control
Crop establishment technique
Sowing date ALY

Crop height/variety
Weed removal
Sheep grazing
Undersowing
Weed seed banks
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Varieties

The impact of variety on biomass accumulation (sown 22 Sept)
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Maris Widgeon Hereward

| 28-Mar m 10-May 06-Jun 26-Jun



Sowing Date and variety
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Sowing Date and variety
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The effect of variety and sowing date on weed biomass in June

Maris Widgeon

Hereward

Genesis
! Sown 22 sept Sown 27 Nov
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“The Corn Harvest"
Pieter Bruegel the Elder, 1565

Metropolitan Museum of Art, New York
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Why the Rht (reduced height)
gene was introduced...

 The Green Revolution found that introducing a
gene ‘Norin 10’ from Japanese wheat:

— Decreased plant height leading to: 2 St of Boreg eI PRI R
« Anincreased harvest index v
« Stronger plant and lower lodging risk

— Capable of:
 Yielding more
» Responding to higher levels of crop inputs

L4 t Wi % ¥
The dwari wheat “Norn * developed by Gon)nvlnazuh n 193 ml
“Gaines” developed by Orvﬂlevogelm 1953 provided the traits for hleh
yield response 1o fertilizers

| , | VD SRR P L

https://mwww.slideshare.net/CIMMY T/norm-and-i-dr-thomas-{

:

» Worked by making the plant unresponsive to the plant growth
hormone, gibberellin, which normally increases stem height
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The impact of dwarfing genes
on blackgrass

Table 1. The effects of dwarfing genes on A. myosuroides head numbers, whole grain yield and
yield components of winter wheat cv. Maris Widgeon.

A. myosuroides Ear No. Grain No. TGW Yield

No. m= m?2 m: gdm t ha
No Rht 5.7 218 9940 38.1 2.96
Rhr1 211 248 13300 332 3.59
Rh12 20.8 243 11300 36.4 3.25
RAf1+2 30.2 267 14000 304 3.30
S.ED. 8.18 12.02 954 1.98 0.195
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Grazing
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The effect of variety and grazing on crop
height, weed dry matter and grain yield.
Average of 2 sowing dates. 1993-1994

Variet ' m-2
29-Mar 20-Jun 06-Jun
Maris Widgeon - 12.5 119.5 105 5.2
Maris Widgeon + 7.8 112.3 82 4.9
Hereward - 9.4 82.4 115 5.3
Hereward i 5.7 79 83 5.2
Genesis - 8.2 80.3 99 51
Genesis + 5.5 79 91 5.3
s.e.d. (grazing, same variety) 0.73 1.47 11.5 0.25
s.e.d. (variety ,same grazing) 0.29 1.43 10.7 0.16
Significance levels
Grazing * *xk *
Variety Frk ** ,
: : Agricultural
Grazing X Variety o - - - University
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Table 1. The effect of weeding and defoliation method on grain yield and quality

Weeding  Grazing Ear Yield TGW (g) Crude Hagberg
Number (t ha"} DM protein (%) falling
m’> B5% DM 85% DM number
- - 243 1.53 1.6 10.18 243
= - 318 2.00 32,7 10.16 243
- + 223 1.33 314 10.18 238
+ + 231 }.33 31.6 10.21 262
SED(9df) 25.0 0.184 1.01 0.314 8.83
SED(same 29.0 0.216 0.87 0.217 8.74
defoliation)
Main findings:

» Ear numbers were average, but low TGW resulting in low yield
» Weeding increased:

« Ear number

» Grain yield

« HFN
» Grazing reduced ear number
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Weed seedbank

Table 1. The effect of sowing date and grazing on the soil weed seedbank in 1993/4 (Square
root transformation)

V. ica Stellari Lamium Poa Sinapis Myosetis Broadleaf Total 1 1 .
ﬁc;:fz}:';fa :e:;:ﬁ pﬂrpui’ium rriv?a!ii d;vlen;is a:vemr'ls Total Key fl n d I n g S .
Earlv sown
Ungrazed 11.33 545 1.79 13.51 1.70 2.84 14.28 19.82
Grazed 8.77 4,64 1.12 14.10 1.47 2.12 1i.56 18.32
i * More weed seeds
Ungrazed 4.79 3.81 1.15 8.05 0.87 1.07 7.36 11.02 H
Grazed 4.68 4.08 0.86 8.96 1.07 0.90 7.61 11.82 germlnated after early
rather than late sown
SED(df=4) 1.404 1.125 0.656 1.878 0.355 0.727 0.954 1.906
SED(same 1.305 0322 0172 1045  0.374 0.302 1.158 1.551 wheat.
grazing)
« Blackgrass seedlings
Table 2. The effect of sowing date and grazing on the soil weed seedbank in 1994/5 (Square were m UCh g reater N
root transformation)
early sown wheat but
Veronica Srelfaria Lamium Poa Alopecurus Papaver Broadleaf Total IeSS SO When g razed by
hederifolia media purpureum  trivialis  myosuroides rhoeas Total .
Early soun sheep in 1995.
Ungrazed 11.00 0.69 2.54 10.93 6.08 3.27 14.66 19.49
Grazed 1044 230 330 844 2.29 s2s 1433 1696 * More charlock emerged
Late sown

Ungrazed 4.48 0.51 213 3.03 2.06 1.81 7.31 9.83 from p|OtS sown with
Grazed 4.22 0.47 1.73 5.33 0.94 2.55 7.18 9.09 Maris Widegon (1 70)
zzg:::z} 1,708 0334 0464 0.601 g:?}; 0.732 1'2;3? 1.068 than Genesis (133) or

1.795 0.292 0.574 0.440 0.930 1.334

i Hereward (0.81).
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Crop establishment technique

Bhaskar et al. 2014



Weed Biomass kg/ha
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The effect of crop establishment technique on weed biomass in organic
winter wheat (2011), spring wheat (2012 and 2013) and with the
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Bhaskar et al. 2014
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The effect of crop establishment technique on weed biomass in winter
wheat (2011) and spring wheat (2012-2014) and later with the addition of
a single pre drilling glyphosate spray
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Impact of Nitrogen application

Table 3 Analy

¢ of vanance (or year, tltage and N management effects. Mean values for weed aboveground biomass and s

Early Total Weed Midseasan Tola Broadleal Weed

Source i DA tbha

eed DM {tha™") DMiiha™") [

Year [Y) 1

2013 003385 14380 1.121b 0.307a 1.140b 5.595h

2014 0.0 1.138a 081ha 0321a 0:905a 17014
SED QOI0Ea D09)5%= G.0700%** D.oegr 0.0850%* 0. 1469+
Tillage (T .

CT 001983 .0812a 0.507a

FINT 0.11860 0.36120L 1301k 38335
LENIT 0.0378a 0.5004b 1.2580 46380
S5EL oorzog 0.og5qt" LR Rl o reooe..

MO 0 06614 0.5581a 010243 0.7154 42485
N70 it 14276 1.7863hL 0.2370G 1:1930 4.381a
N140 005535 1.543b 110788 1.087h0 4.89450
NZ210 005444 1.521b 103230 1.0%40 L.018h0
SED 0.1294%++ 0.0990% " & 0.1202#+" 0.2078**
¥ 3T 2 y2rass 0. 14728 Q.25 5%
¥ % M 3 0 1694" 0293
T=i G 0.1 708" 02085 " (0 3559

YT w N B 24167 02543

Values are mean; di, degree of freedom; and SED {in italics), Standard ermors of differénce lor treatmants and treatments Interactions

Values f  sarmie fetter, do not differ significantly at P< 0.05; *P< 0,05, **£ <001, ***P<0.001; and ns=not significant
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Critical Weed Free Period
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yield
loss

Crop kept weed-
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Critical Weed Free Periods

Number of weeding operations needed:

Trials with onions and swedes
Weeds had no adverse effects on a crop of bulb onions for up to
five weeks after 50 per cent of the onions had emerged. From
week five to week seven, however, yields were reduced by 4 per
cent for every day that weeds were left uncontrolled. This two-week
period was the critical weed-free period for that crop.

Trials with more competitive crops such as swede showed that one
single weed removal operation around six weeks after sowing was
all that was needed. This gave yields equivalent to that of a crop
which was kept weed-free throughout the season.
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Conclusions

* Many exciting options on the horizon

« Agronomy decisions can make a big
difference on weed competition including
— Variety
— Sowing date
— Grazing
— Undersowing

* Mechanical weeding is another tool In
the toolbox to aid weed control
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