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Outline

ACotton phenology and development

AReview cotton developmental stages, timelines, and
iIndices
AReview of 2020 crop statusheat stress implications

AEnd of season management
A Irrigation termination
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Summary: This presentation discusses the concepts related to
monitoring cotton growth and development over the course of the
season. It covers topics related to assessing the crop vigor status
and fruit load and also using nodes above white flower to
measure crop progression during the fruiting cycle. These crop
indices are correlated back to heat units as a means of measuring
thermal time to track growth and development. Specific examples
are presented of how to use this information in making crop
management decisions, including plant growth regulator
applications and end-of- cotton r it techniques.

Biography: Randy Norton is an associate regional Extension
specialist with the University of Arizona and also serves as the
resident director of the Safford Agricultural Center. He has a BS
degree in plant sciences with an emphasis in crop science and MS
and PhD degrees in soil and water science with an emphasis in
soil fertility and soil chemistry. The primary focus of his work is
improving the efficiency and sustainability of desert agricultural
systems through a broad research and Extension program
directed at solving production challenges faced by growers across
Arizona. Areas of research and Extension focus include soil
fertility, variety evaluation, and management of certain pests and
diseases in Arizona crop production systems.
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Tracking Cotton Crop Developmen

ABiological systems
ARespond to heat (thermally sensitive)
ADrives development
ADOQY insensitive to a certain extent

AThermal units
ADegree Days (DD60s)
AHeat Units (HU)
AVarious definitions and calculations
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HU Concept
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HU Concept
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Sine curve used to model daily temperature then perform mathematical

integration to determine area under curve bound by upper and lower thresholds
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Annual HU Profile Maricopa, AZ
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Plant Growth and Development
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A Growth timelines (mileposts of development)
A Crop status (vegetative/reproductive)

AContinued to refine in the present
ANorton

ADeveloping average (normal) baselines

AWell over 10,000 observations under arid and
semtarid, nonstressed conditions
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Crop Developmental Mileposts
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Crop DevelopmentN/oAWF
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Cotton Advisory
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Crop Monitoring

ACrop monitoring tools used to monitor crop status
AFiner detail for decision making

AHeight to node ratios (HNR)
A Crop Vigor

AFruit retention (FR)
AFruit load (carbohydrate sink)

ANodes above white flower (NAWF)
AProgression through fruiting cycle
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Height to Node Ratio
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Nodes Above White Flower ©
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Using Growth and Development
Data

AFertilizer Applications
ATiming according to fruit load and vigor between PHS
and PB
Alrrigation scheduling
ANAWEF as an indicator of crop stress

APGR Applications

AFeedback approach based upon crop conditions of fruit
load and vigor

AAssessing the effects of heat stress on fruit load
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2020 Heat Stress

ACharacterized by crop canopy temperature (CCT)

AP.W. Brownc calculated value based on
A Air temperature
A Relative humidity
A Vapor pressure deficit

ALl vs. L2
AL1cCCT >82.4<8B
A L2c CCT > 8¢
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ngop Canopy Temperature
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2020 Crop Canopy Temperatures
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Heat Stress Observations

AFlowers tagged (312) on 15 Juj\Evaluated 29
July
A Approximately 80% retained

AFlowers tagged (312) on 29 Ju\Evaluated 12
August
A Approximately 3% retained
AMainly abnormal bolls
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In-Field Observations
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Implications of Heat Stress

ACrop had excellent fruit set prior most fields
better than 60%

ATop third of plant many aborted and cavitated
sites

AEvaluate extent of losg plant mapping

ACautious about late season growth sputtmay
result in buggy whips
APossible PGR application to arrest growth
AMore difficult defoliation*
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End of Season Monitoring

AUse of HU to predict boll maturation
AAssist in timing of defoliation
AAssist in determining final irrigation
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Crop Monitoring Irrigation
Termination

Aldentify last fruit intended for harvest
Apoint of diminishing returns

Aoccurrence of cubut
A consider variety type

Al 2y aA RS NX
Alnsect populations / pressure
A Additional irrigation events
A Additional fertilization events

AMore difficult to defoliate as temps decrease
AReduce fruit retention late season
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Irrigation Termination Decision

Aldentify last flower to be taken to harvest

ADetermine the amount of time for that flower to
mature into a harvestable boll

AMust provide sufficient soil water through fiber
elongation phase (~600 HU ~21 days / Aug. and
Sep.)
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Boll Development and Maturation

600 HU 400 HU

Fresh Bloom Full sized Hard Green Boll Open Boll
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Normal HU Accumulations
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Late Season Heat Units
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Boll Maturation Data
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Irrigation Termination

AScenario
ACrop planted on 4/20
ALast flower identified for harvest on 8/27
AOn average should mature on 9/25
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Boll Maturation Data
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Boll Maturation Data
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Scenaria; cont.

Alrrigation occurred on day of final flower
identification ¢ 8/27

AWater use for that period 8/27pk H p X
Ac dnpé &1 (0SNJ
Al SN} 3S a2Af gAff K2fR HE |
foot

Ax 3 foot effective rooting depth

A= 6 inches of water holding capacity
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Cotton Growth and Development

ATracking allows for more accurate estimation of
crop status

Almproves efficiency of inputs
AUsing a crop feedback approach
ABetter informed management decisions

Almprove economic efficiency of operation
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