AGRICULTURAL RESEARCH
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Cotton Incorporated Ag. Research

e Mission: increase profitability of U.S. cotton and the
consumption of cotton

e Ag. Research is 8 scientists supporting 350 Academic
cooperators on dirt-to-gin innovations
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403 Cotton Production Research Projects
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e Resistance Management
e Economics and Farm Profltablllty E.

* Innovative Machinery

* Precision Cotton EE
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Agriculture Research Network

UNIVER&I’[’Y OF

NORTH+TEXAS
M I
EIF& ?FEB?EAESKS 1¥y£ UNIVERSITY —
: ﬁ:\mh&h h IISSISS
|'| p pl IVERSITY
C;"«-u_:;_rg:nfinI |
S ech |/ U C University
International i b _ Df Cal ifornia

——

PR
1856 lII B 2006

AUBURN “ THE UNIVERSITY OF TEXAS AT AUSTIN
Research

UNIVERSITY

NC STATE UNIVERSITY § @ VirginiaTech



http://www.facebook.com/album.php?profile=1&id=90109721511�
http://www.arizona.edu/�

Weather
Water

Soils

Insect Pests
Weeds

Input costs
Energy costs
Labor cost
Regulatory costs
Market Changes




Documented Distribution of Glyphosate-
Resistant Amaranths in the Southern U. S.




Bioassays Reveal Glyphosate-
Resistant Ryegrass in Mississippi




Harvest Efficiency




Harvest Efficiency
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Harvest Efficiency

2008 Field Evaluation on 28 fields (10 farms)
-average time to unload a conventional picker was 2.6 minutes
-average time spent turning during harvest ranged from 5% to 14%.

Case |H 625 4.0 mph 76%
John Deere 7760 4.2 mph 82%
conventional picker 4.0 mph 76%

Field Economic Industry

Evaluation Analysis Partnership







2009 Precision Farming Survey

Information
Gathering +
Overall, 63% of Variable Rate Information
respondents were Application + GPS Gathering Only
. Guidance
defined as
precision farming
adopters
(n=1,089)

Information

Information Gathering +
Gathering + GPS Variable Rate

Guidance GPS Guidance Application

Only



2009 Precision Application Study Sites

Inputs managed based on Modulated Active Light Sensors

State Investigators PGR Defoliant Nitrogen Insecticide Plant Map Irrigation
California Whiting, Ustin, et la. GS
Arizona Tom Clarke, Doug Hunsaker CC CC
New Mexico Tracy Carrillo, Joe Ellington GS GS GS GS GS GS
Texas (Lubbock) Kevin Bronson GS CC+
Texas (USDA) Dan Martin GS GS
Texas (College St.) Alex Thomasson, Ruixiu Sui MSU
Randy Taylor, Tim Sharp, Shane
Oklahoma Osborne, J.C. Banks, Bill Raun GS GS GS
Arkansas Morteza Mozaffari GS?
Louisiana Roger Leonard, Barbara T. GS GS
Gene Stewvens, Peter Scarf, Earl
Missouri Vories GS CC+
Tennessee John Wilkerson GS CC+
Tennessee Owen Gwathmey GS
Tennessee James Larson - Economics
Mississippi Jack Varco GS CC+
Shannon Norwood, Amy
Alabama Winstead, John Fulton GS GS GS
Alabama Kip Balkcom et al. GS
Georgia George Vellidis, Calvin Perry GSCC | GSCC
Georgia - USDA  Harry Schomberg CC
North Carolina Gary Robinson GS
South Carolina Mike Jones, Phil Bauer CC CC
South Carolina Ahmad Khalilian, Will Henderson GS GS GS




OSU Algorithm
— Arnall et al.

N Rate = (YPo * RI—YPo) * %N / NUE

Where:

® YPo - potential cotton lint yield, kg/ha = 235.96 e 2216.2 * INSEY
® Response Index: Rl = 1.8579 * RINDVI —0.932

® %N =0.09
® Nitrogen Use Efficiency: NUE=0

.50

Lint Yield (kg ha?)

# LCB06-886Cum GDD
= | CB06-949Cum GDD
B | CB06-1161Cum GDD
® | CB06-1215Cum GDD
¢ LCB07-1015Cum GDD
O LCB07-1152Cum GDD
A | CB07-1262Cum GDD
B SWR-846Cum GDD

© SWR-999Cum GDD
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A
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0.001




2010 Version 1.0

“Yield Potential” based
For high yield variability (2 bale/acre)

ldeal for someone NOT using GIS or soil
mapping

A proto-type version is already implemented
in the current GreenSeeker

Will have the option for a min and/or max N
rate.



Profitability Squeeze

Cotton has supported man for at
least 5,500 years. Originally
hand spun for fishing & hunting
nets, storage bags and food

. 2imm

Fig. 5. Close-up of cotton boll recovered from a
buried house floor at CA-09-71.

Modern cotton is an industrial
material processed by high
speed, expensive machinery
with diverse quality needs




Conventional Variety Program
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2008 RBTN least square means for lint yield, boll traits, and fiber
quality traits over 9 locationsf.

Lint Lint* Lint8 Boll Seed® | Seed?8 Q
Yield [Percent| Index Size |per Boll] Index MIC UHM Ul STRN ELO |SCORE
Cultivar Ibs/a % grams grams # grams mic % % gl/tex %
DP 393 1350 42.59 7.60 5.45 30.17 10.09 4.89 1.15 84.68 30.58 7.26 55.40
Ark0008-22-10 1311 40.91 6.92 5.40 31.13 9.82 4.88 1.15 84.39 29.96 6.25 53.84
GA2004303 1308 43.17 7.48 5.33 30.52 9.64 4.90 1.15 83.98 30.33 6.16 51.08
GA2004230 1307 42.74 6.89 5.25 32.01 9.05 4.68 1.24 84.36 30.85 5.68 81.31
Ark0015-06-11 1298 43.45 8.31 5.83 30.16 10.68 4,75 1.17 84.37 28.19 7.39 59.54
04PST-275 1296 42.45 7.56 551 10 02
Ark0001-01-03 1294 42.93 7.
Ark0002-03-02 1290 41.90 7. 2 OO 8
04PST-250 1280 41.25 8.
Ark0012-03-08 1274 42.56 8. Re i O n a I 1' 15 30'58
SG 105 1270 41.72 7. g .74
AU-6103 1264 40.89 7. B d 1 24* 30 85 4 68* .32
FM 958 1253 | 4216 | 7. reeaer ’ ’ ’ .81
GA2004089 828 45.09 7. Te Sti n ).82
8 0.01 079 0.11
Mean 1186 41.09 7. N etWO r k ).14
LSD (.05) 73 0.43 0.21 0.01 0.40 0.79 0.15 5.07
CV(%) 13.06 2.09 5.64 7.40 8.31 5.07 4.75 2.58 0.97 5.17 4.83 17.52
R-Square 0.81 0.93 0.75 0.72 0.60 0.86 0.83 0.86 0.71 0.77 0.96 0.70
Reps 35 31 29 32 29 29 32 32 32 32 32 32

Agricultural Research: DCJ



Conventional Varieties Increased:
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Foundation Seed Program

o
LSU varieties

DP393 1164 1411

advanced to
second year LA 35 1115 1636 1.18 33.7 48
seed increase

PSC355 1090 1478 1.11 32.3 5.1

FM958 1013 1373 1.12 30.1 4.8

LA 17 1001 1513 1.19 34.7 4.6



Foundation Seed Program

One Arkansas
variety yielded
exceptionally well
for fiber, seed and

AR 48 1276 2053 1. 35.6
quality and
advanced to $G105 1261 1839 1.17 301 5.0
second year seed

DP393 1197 1655 1.18 31.7 4.7

Increase



Spinning Performance of AZ Grown Seed
(22 Ne count yarn)

Variety |Yarn ins | Thicks
Strength 50%
(skein g/f)
T Arkas 3030 250 218
LA 35 2715 311

Agricultural Research: DCJ
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Upland cotton, Gossypium hirsutum, originated from
hybridization between two diverse parents. The two
closest living descendants of these parents are
Gossypium arboreum and .

The respective colors depict which botanical gene
pool classification each is a part of and where they

are located around the globe.

NN
L

- D || ABF
AD Secondary Gene Pool
Primary Gene Pool
Upland & Pima Cotton ‘ E C,- G, K

Tertiary Gene Pool

Origin of modern
cotton was part from
the new world and part
from the old world
creating a plant with

twice as many
chromosomes that
could evolve rapidly but
was difficult to breed




The Cotton Germplasm Collection contains genes
which are crucial for the genetic improvement of cotton.

Although the original
parents of cotton have
not been found a highly
diverse resource is
maintained by the
USDA in Texas and
Tecoman, Mexico



Re5|stance to reniform nematodes was identified in

g lyx, a small bushy plant found in

rica. Usmg another small bushy parent from
Central America, ,asa
bridge to cross to upland cotton, resistance genes
were successfully transferred. This was a
collaborative USDA-ARS and Texas Agrilife
Research effort spanning two decades.

Gossypium
hirsutum [AD]

In the future, reniform resistant upland cotton will be available

Related cotton species
have been used for
many years but
unrelated species, such
as those used in
LonRen, is a novel tool
to find pest tolerance
for modern cotton.



Novel Breeding Tools







Breeding for Stress Tolerance

Seed set is limited by pollen viability

- 17 day pre-bloom (pollen development)

- day of bloom (pollen hydration or desiccation and
pollen tube growth)




STILES FARM STEM DRENCH EXPERIMENT OCTOBER 8, 2009

RED: 0.25 Ib a.i./A (rep 4); BLACK: CONTROL (rep 4)
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STILES FARM STEM DRENCH EXPERIMENT OCTOBER 8, 2009
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YIELD AND COTTON ROOT ROT (%) WITH
FLUTRIAFOL APPLIED VIA DRIP IRRIGATION
DURING THIRD SET SQUARE

Treatment (Ib. a.l./A) |% CRR Yield (Ib./A)*
(at cut out)

Check 52 a 5016 c
0.0625 Ib, applied 33 ab 6519 b
twice

0.125 18 bc 7405 ab
0.5 9 bcd /809 a

4 (applied 2008 only) 2d /614 ab

*Letters indicate significant differences (P>0.05) using LSD.




dairy products

field > gin




Whole cottonseed and cottonseed meal are
fed to cattle.

No additional inputs (land, water, energy
etc.) are required to produce cottonseed.

They accumulate at the gin for “free”.




manufacturing
dairy products food

fuzzy crusher < linters
seed black seed

FIBER

meal &
hulls

field > gin /\ N

. . cattle
cooking —> biodiesel




Cottonseed oil is in
demand for trans-free
cooking , baking and
frying for its heat stability
and lack of odor transfer
from food to food.



http://images.google.com/imgres?imgurl=http://www.beebower.com/images/large/13_IceCreamCones.jpg&imgrefurl=http://www.beebower.com/&usg=__afiNj8axM0pxYjvisWPmOkDp_bM=&h=1000&w=1230&sz=496&hl=en&start=3&um=1&tbnid=KJFdLTt39Qq6wM:&tbnh=122&tbnw=150&prev=/images?q=ice+cream+high+res&hl=en&rls=com.microsoft:en-US&sa=N&um=1�

building material

fuel source

landscape material

gin waste
: :
FIBER | manuracturing
dairy products food
fuzzy crusher < linters
seed black seed

meal &
hulls

field > gin /\ N

. . cattle
cooking —> biodiesel




Gin Waste - Wood
Replacement in composite
construction materials
offers superior strength
from cellulose fibers and
lignin burs. Fuel as well.




Gin Waste — Erosion
Control Products
containing grass seed,
fiber and leaf provide
easier and lower cost
alternative to sod




building material

fuel source

landscape material

gin waste
manufacturing
FIBER .
dairy products food
fuzzy crusher < linters
seed black seed
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food, hulls

ol < gin aquaculture & /\ \

high value feed cattle

cooking —> biodiesel




Gossypols Elimination Opens Doors

 Keep gossypol in the leaves to suppress insect pests,
but remove from the seed to feed the more efficient
pigs, chickens & fish |

o 1stfijeld trial of
low-gossypol
trait in 2009

* Increases value
of cottonseed to US
farmers (oil quality, |
aquaculture & better dairy feed) and to developing
country farmers (broadens feed usage & provides

emergency food opportunity)
PNAS 2006 vol. 103: 18054-18059
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“Edible Cotton” is the poster child for
agricultural innovation






	AGRICULTURAL RESEARCH
	Slide Number 2
	403 Cotton Production Research Projects
	Agriculture Research Network
	The U.S. is NOT a “Garden of Eden”
	Documented Distribution of Glyphosate-Resistant Amaranths in the Southern U. S. 
	Bioassays Reveal Glyphosate-Resistant Ryegrass in Mississippi 
	Harvest Efficiency
	Harvest Efficiency
	Harvest Efficiency
	Slide Number 11
	2009 Precision Farming Survey
	2009 Precision Application Study Sites
	OSU Algorithm�– Arnall et al.
	2010 Version 1.0
	Profitability Squeeze
	Conventional Variety Program
	   2008 �Regional Breeder Testing Network
	Conventional Varieties Increased: �2008				2009
	2009 LARGE & SMALL PLOT TESTS
	Foundation Seed Program
	Foundation Seed Program
	Spinning Performance of AZ Grown Seed�(22 Ne count yarn)
	Cotton’s Future is with Biotechnology
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Novel Breeding Tools
	Novel Breeding Tools
	Slide Number 30
	Slide Number 31
	Slide Number 32
	YIELD AND COTTON ROOT ROT (%) WITH FLUTRIAFOL APPLIED VIA DRIP IRRIGATION DURING THIRD SET SQUARE
	Ginning creates valuable byproducts
	Whole cottonseed and cottonseed meal are 	fed to cattle. �No additional inputs (land, water, energy 	etc.) are required to produce cottonseed. �They accumulate at the gin for “free”.
	Ginning creates valuable byproducts
	Slide Number 37
	Ginning creates valuable byproducts
	Slide Number 39
	Slide Number 40
	Ginning creates valuable byproducts
	Gossypols Elimination Opens Doors
	“Edible Cotton” is the poster child for agricultural innovation
	Slide Number 44

