2002 CMDC

ABiotech
AEfficacy
AFertilizer
AGenetics
Alnsect Vector
AMorning Glory
AReplant
ARogers Farm
ARust Disease
ASoy Defoliator
AYields

Use & Copyright

The materials in this document were developed by and for use by University of Nefltamlan Extension in the Institute of Agriture and Natural Resources. The materials are copyrighted by the Board of
Regents of the University of Nebragkincoln on behalf of the University of Nebradkiacoln Extension. All rights are reserved

Copies may be printed for individual personal use; however, these materialsotde republished in print, on another Web siie used commercially without prior written permissioifo seek permission to
print a publication for educational usplease email us atlpittmanl@unl.edu.

Disclaimer

Reference to commercial products or trade names in these publications is made with the understanding that no discrinsim¢inodeid and no endorsement by University of Nebrakkeoln Extension is
implied.

2002 University of Nebraskancoln
Extension CMDC



Figg. 1 Yieldgerd
Camy 355
|

Po1len speciﬂc i

' ADCCQUQUD1
WM
CRY 1&£2)

POLCOTGOGEIEH

CaMy 355 CRY 9C |

Mon810 and Bt11
ORVIath) |

|

I StarLink

\H‘. Jniversey of Metvaska
d'% CHOP MANATIENEIT & DUENOITIC CLINICS

biotech-a

Fig. 3 Bts (PS1 4981) for Bts
(Pioneer, Dow, Mycogen)

| CornUbiquitin Biager
- (non-slpociﬁc) (ﬁ’ protein
promater i )

' ~
l Comubiquitin (& ’;,",':.27.:
T 1201 25 R T PR S T T e

M Uniivaesity of Nelaaskn

- CROP MANAGESIENT 3 DIASHUSTIC QLIECS

biotech-c

Fig.2 Herculex BB S o o i

{Dow-Mycogen) Blatk cubwarmn (BCW)
Corn Ublquitin Fall Army wonms (FAV)
d (non-specific} 4\.‘ Cry1F
promoter 20 Codhg reglon ; protem
Mon863
“modified"” 355 (Monsanto) -3 Cry3Bb
otk Coling malon ¥ protein .
ummm:mm-mwwmm !
NEhla d 2 Univsesity of Nl -makn Corn rootworm

biotech-b

Resistance to Management

i Weed Insect
ALS EPSPS ECB WCRW

1. Selection pressure,
the higher the better
chance for resistance

i 2 Larger populations,

better the chance
for resistance
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Reslstance to Management Let's take a look at how a herbicide, glyphosate,
interferes with EPSP synthase.
i Weed Insect . ﬁ .
ALS EPSPS ECB WCRW
3. Mutations for
resistance do not
impact protein’s
function o
4. Passing on genes
is all that matters :
in nature i e
NEHa d E Univaesity of Nelaaska NEhla Sl 2 Univaesity of Nelaaskn
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Bacteria promoter X = -
A5068631 22 222 x ® Improving Efficacy
Pepcaoxies 2 7 7 X X Versus Drift
M}qnm x x ®
SD ‘el B v % Management
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Robert N. Klein
promoter  Coding region 1 Coding rogion 2 NU Extension Cropping Systems Specialist
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THAT GO WITH THE POSTER Nebiaska cou s racemmar
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Pesticide Efficacy

* Type of Application
- Pre or Post
- Burndown with Pre's

* Spray Volume

* Type of Pesticide
-~ Translocated
- Contact

mum«wdmmsua
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Spray Characteristics
Affecting Drift

* Chemical
* Formulation
* Additives
* Drop Size
* Evaporation
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Drift Management &
Type of Drift

* Vapor Drift
- Associated with volatilization
(gas, fumes)

* Particle Drift

- Movement of spray particles during or
after the spray application

W@ University of Nebraska
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Equipment &
Application Factors
Affecting Drift

* Nozzle type

* Nozzle size

* Nozzle Orientation
* Nozzle pressure

* Height of release
* Technology

Miad@ University of Nebraska
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Weather and Other
Factors Affecting Drift

* Temperature and humidity
* Air movement

~ Direction

~ Velocity

* Air stability/inversions
* Topography

WZS’G University of Nebraska
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Inversions

* Surface inversions are common

* Be especially careful near sunset and
an hour or so after sunrise, unless

- There is low heavy cloud cover

~ The wind speed is greater than 5-6
mph at ground level

- 5 degree temp rise after sun-up

* Use of a smoke bomb or smoke
generator to identify inversion
conditions

Miad@ University of Nebraska
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Wind
* Direction is very important

* Know the location of sensitive areas

* Do not spray at any wind speed if it is
blowing towards sensitive areas

* Spray when breeze is gentle, steady
and blowing away from sensitive areas

* “Dead Calm” conditions are never

recommended

mmw«wdmwa
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Comparison of Micron Sizes

Pencil Lead 2000
Paper Clip 850
Staple 420
Toothbrush

bristle 300
Sewing thread 150
Human Hair 100
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Resistant Kochia with Paraquat plus Atrazine

Droplet Volunteer
Treatment Nozzle Size** TR-Kochia  Wheat
1 XRUIOO Medium 97a 97 a
2 DO Coarse % a 95 a
TF- Ex

**Very fine <153, fine 154-241, medium 242-358, coarse
359-451, very coarse 454-740, and extremely coarse >741

Control of Volunteer Wheat and Triazine-

plus Non-ionic Surfactant

3 79¢ 80c

VsS2.5 Coarse

mmw«wdmwa
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Drift Reduction Additives

Many Available

Not EPA regulated
Long chain polymers
New-soluble powders

50-80% reduction in off-target
movement?

Some may affect spray pattern (Al
nozzles)

Pump shear problems

Miad@ University of Nebraska
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Spray Drift

* Wind 2x wind

- 700% more drift at 90 feet
* Boom height 2x height

- 350% more drift at 90 feet

* Distance 2x distance = 80%
less drift

mmw«wdmwa
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Why is the Nozzle
Important?

* Amount of spray applied
* Uniformity of the spray

» Coverage on the target

* Amount of off-target drift

Miad@ University of Nebraska
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Blended Pulse Spraying

* Each nozzle in the
SharpShooter System emits
10 spray pulses per second

* Adjacent nozzle having
alternating timing

MI&S’G University of Nebraska

efficacyo

Fall Fertilization

* More time to apply fertilizers
in the fall

* Prices for fertilizers are
generally better.

* Application equipment is
more available.

W University of Nebraska

fertilizer-a

.

Nozzle Types and Discharge e

Rates at Rated Pressure Range
Rated

Discharge Prossure Min Max

Nozzle Type (gpm) (psi) (esh)  (psi)
Regular flat fan 8006 0.8 40 30 80
Regular flat fan 11008 0.8 40 0 L)
Low pressure flat fan 8006LP 08 15 185 0
Extendod range flatdan 11008XR o8 40 15 &0
Turbo TeeJdot TT11005VP 05 40 15 20
OriftGuard DG11005VS 0.5 a0 30 60
Al TeeJet AI11005.VS 0.5 40 30 100
Flood TKSS 8 08 10 10 0
Turbo FloodJet TF-VS10 1.0 10 10 &0
Raindrop RA-G 0.6 40 20 50
Turbo Turf Jot 4 TTJ10 1.0 40 25 75

MI&S’G University of Nebraska
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Risk of Fall Fertilization

* Apply full eight months prior to
plants need for fertilizer

* Losses through soil erosion

* Leeching of nutrients out of the
rooting zone

* Denitrification in Saturated
Soils.

W University of Nebraska
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Key to Fall Fertilization

‘ * Prevent nitrogen from being leached .
i out of rooting zone of plants.

* Prevent conversion of Ammonia to
Nitrate.

- NH, is non-mobile in the soil - Positively
charged. Attracted to negative soil

particles

-~ NO, is mobile in the soil - Negatively
charged Repelled by negative soil
particles.\

Miad-q University of Nebraska

|
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Nitrification Soil Temperature
ol o o Microorganisms Convert .
Ammonia to Nitrate.
i omcmmint * As temperature Decreases,
NH ‘.NOZ » NO;- Microorganism Activity
’ Decreases
& , o . .| e+ For Fall Fertilization, Soil
{Amaomiamn) (Mitxtte) (Nitrate) i Temperatures should be 50
; degrees or less.
Univsesity of Nilaaskn Univsesity of Nilaaskn
Nebrasla % Nebrasla uw-’:nmm&mmm
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Historic yield of corn and
d soybean

Yield increase more
pronounced in dryland.

Where does the yield increase
come from?

Genetics + management

W‘G Umiversity of Nebeaska

geneticsa

.
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+ Anhydrous Ammonia is the .
Recommended Form of Nitrogen for
Fall Fertilization.

* Urea Should Not be Substituted for
Anhydrous Ammonia in Fall
Fertilization
— Leaching Potential
- Immobilization Potential THe
- Volatilization Potential i)

wad@ Univarsity of Nelaaskn
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Conventional Plant Breeding

Trial & Error

Maximum Trial - Minimum Error = Yield Increase

W‘G Umiversity of Nebeaska
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What is Plant Biotechnology?

Process of removing, modifying or adding
genes to a living organism:

« also called gene splicing, recombinant DNA
technology or genetic modification

* individual genes copied and transferred

» adds or removes specific characteristics

W’G Usiversity of Nebeaska
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Btgene W) Bttoxin expression W pest
control

Bacilus thuringensis Transformed Plant Lepidopteran Control

NEb-l‘a‘d’a University of Nebeaska
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Biotechnology Offers Advantages
Over Plant Breeding

TRADITIONAL PLANT BREEOING
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Genes Control Plant Traits

Genes code for production of proteins
Proteins influence specific plant characteristics

Wm Umiversity of Nebeaska

Geneticsf
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The power of a few major genes
Genomics in Agriculture

2P 0444.
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Imagine having all of ;hem?
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W Genomics impact builds rapidly over
‘ time as knowledge grows
o Plant Products .
| Systems Biology Yioks Potontial
Tralt Optimization
Metabolic Pathways & Proteomics (Seed Compesition,
Nutritionals)
Gene Function Singlo gone traits
(Discase, Stross)
Gene Sequence and Location s vt
|
19% "we 2000 2002 004 2006 2008
| wﬂ Umiversity of Nebeaska
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1
'What is Genomics? Why Genomics?h

“ Drivors Implications
Walseuer 7 \a 1 Undonunalno human
Bioinformatics  ~ Massivoh Mol « New drugs
Genetics “NNW to
| v understandand =% 2 Disgnostics
Industrislization o .m w Jovel 3. Food, Foed and Fiber
; z Quantity and Quality- Yieid
Investrent and Nutrition

4. Plants as Factories

m Umiversity of Nebeaska

Geneticsh

Arabidopsis as a plant model

Physiology:

* Roprosents all of the most basic biological functions of a
fioworing plant - 25,000 genes

« Highly relevant for understanding the complote plant
gonome

* Rolated gones likely in most plant specios

Economics:

- Smatiest plant g adase plote soq and
unique capability to isolate gonos

« Small staturo and quick growth onablos groator
throughput than would be possible in any crop

M Umiversity of Nebeaska

Geneticg
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| -
Relative Genome Sizes

| Arabidopsis Rice Soy Corn Human Wheat

1 3 8 18 19 100
1998 private 00 public P ) 2000 prvate -
2000 public  graft F . 2001 public :

D e e Lt T

Mi-ad‘e Umiversity of Nebeaska
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W Micro-Array Technology Enables
' Rapid Gene Mining

Resistam
Chip-based “portrait™: Difference map: What specific ® plant
What genes are = genes are associated with @ Suscoptible
resistance plant

expressed & when

=% Gone loads
(hundreds)

!

Lead testing
(dozens)

Transgenes

Commercialization

Ndiﬁs‘ﬂ University of Nebeaska

Geneticsm

Rice is an excellent model for gene

discovery for corn, wheat, sorghum...

Start Wb com  Use symieny 15 predict areas [Pomprp— u
‘ yletd OTLs 1 Fice Wi yield genes g pamm In tee prmeip e
|
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Neuroglial Cell Gene Expression Network
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Integration of Physical maps, Genetic Maps, cDNAs

‘ Bioinformatics - making genomics useable

Genata i GTy,  Pesctionst  Lesds fee
g Gones & G 5
Ommome ey Protens N rweys ogineering  pipetea

MR »m&{
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Plant-Made Pharmaceuticals

Considerations that will influence how
and who grows ‘pharma’ crops

» |solation
« Amount of corn needed

Ml&d@ Umiversity of Nebeaska

Geneticsq

Plant-Made Pharmaceuticals

A business proposition at Monsanto

Plant-made pharmaceuticals are
developed through the use of
biotechnology. Plants are
genetically enhanced to producer
substances for pharmaceuticals that
can treat diseases and save lives.
W‘G Usiversity of Nebeaska
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Plant-Made Pharmaceuticals

Pharma crops will be grown under very
specialized situations:

+ Isolation

v 1 mile from seed production

¥ 0.5 mile from other com

¥ 3 woek temporal isolaton of target comn and corn produced 0.5 10 1 mie

« Volume

¥ Acreage is dependent on productivity of the system and demand for product
v One thousand acres 10 make one metric ton of proten

NEh'a d a Umiversity of Nebeaska

Geneticsr
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Relatively
rare a ‘
Wﬁ Ulverw of Nebraska :
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Bean Leaf Beetle in Soybean
NE Nebraska

ot Generstion (1] 3nd Generstion (V3]

i
1133}

Miﬁd@ University of Nebraska
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Insect Vectors and

Soybean Viruses

Thomas E. Hunt
UNL Entomology Department

and

Loren J. Giesler
UNL Department of Plant Pathology

W‘Gmmdmuaska
T CROP MANAGENENT & DIAGNOSTIC CLINICS
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Bean Leaf Beetle Mgt.
in Seedling Soybean

Overwintered beetles

L 2

Sample by direct observation

>

Simple defoliation rarely causes
economic damage

Chemical or cultural control

mmmdmma
T CROP MANAGEMENT & DIAGNOSTIC CLINICS
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All leaves had injury, about 0.5 BLB/plant, 7 inch Delayed planting reduces spring BLB

rows in NE Nebr. 2001- 90 ft X 1100 ft plots BLB in Soybean by Planting Date
NE Nebraska

» May 4 May 26

Yield (bu/ac)

L N

L

L

[ ' l

- et - -
NoTi V2Treay vaTr

Treatment (Warrior 3.2 oz/ac)

t
ml.lnwmyoﬂmm
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Bean Pod Mottle Virus

* Most common disease in Nebraska soybean fields
* Seed transmitted (<0.01%) and sap-transmitted by
beetle feeding e

N AT

Q‘f?g& BPMV: Symptoms & Impact

\ W ¢ Puckered and distorted leaves

+Green to yellow mottling of leaves

+ Stunted plants; Green stem condition
¢ Mottled seeds
+ Synergistic reaction with SMV

ot

+Reports of up to 50% yield loss
Neliasl@ University of Nebraska

m University of Nebraska
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1 | BLB/2 mer for 2, 5, 11 and 15 d post treatment.
Managing BPMV by Haskell Ag Lab, Concord, NE 2001

' Managing Bean Leaf Beetle ‘ Rate BLB/meter of row'
Iform. (GA/MO0KG) Pre day2’ day5 day 11 day 15 .
" ¢ Use later planting dates ‘ Warrior 1€ 0.028° 3120 0.00c  0.00b 0.12b 0.87abe
(relative to nearby ﬁe.ds) Gaucho 250 0.25b 0.12bc 0.50b 0.12b 0.25¢

Cruiser 5FS 200 0.12b 0.25abc 1.25b 0.25b 0.50bc

. ¢ Treat overwintered (spring) Cruiser 5FS 100  0.12b 0.25abc 0.25b 0.25b 0.87abc

|

BPMY incidenca (%)
oBHYSERSRER

BLB - under study Cruiser 5FS 50 0.26b 0.75abc 0.12b 0.25b 1.37ab

z Cruiser 5FS 25 0.00b 1.00abc 0.25b 0.75b 0.87abc

¢ Pyrethroids ¢ Actara 25WG  0.026° 1.00b 0.25abc 0.00b 0.75b 1.12abc

ARG A A A A

FPCEVIPNG Untreated - 11.00a 1.25a 3.00a 425a 1.62a

¢ Seed treatments? Samping doin . ' Means followed by same letter not sign. diff. (P>0.05) using LSD |

? Expressed as Kg/Ha. *Cool and cloudy day
| Mim University of Nebraska | Neliaska University of Nebraska

-

e -

Insectvector Insectvectof]
Insectvectork Insectvecto#
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