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Target Development Curve

• Representative of a hypothetical normal non-stressed 
cotton crop (Bourland et al., 2008).

• TDC is not an accurate model for cultivars under stress 
(Oosterhuis et al., 2008b).

• Monitoring main stem nodal development is a proven 
appraisal of the status of growth – specifically early season 
vegetative growth (Bourland et al., 2008, 1992).

• Current standard for identifying the flowering date for cutout 
is NAWF=5 (Bourland et al., 1992).

Presenter Notes
Presentation Notes
- put forth by the University of Arkansas in the early 90’s in the COTMAN manual - Foundational work that put decades of research into one simple chart producers could use to effectively monitor how their crop was progressing to maturity- Developed 30 years ago, many advancements have been made since then- Nonetheless, this remains as a useful tool and benchmark for monitoring crop progression to maturity - Should see first square at 35 days after planting, have a vertical fruiting rate of 2.7 days per node toward an apogee of 9.25 nodes at 60 DAP, we will see a decline in nodal development to NAWF 5 which is deemed physiological cutout at 80 days after planting -While this is foundational for monitoring crop progression to maturity and has become the industry standard, it is representative of a normal non-stressed cotton crop and is not accurate for cultivars under stress. -We are located in a semi-arid climate and our area is thermally limited
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b1 <70 -11.97 0.28 3.56 42.60 70 7.70 82.77 87.36 91.94 96.52 101.11
b2 >=70 23.06 -0.22 -4.58

General Equation: 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 𝑏𝑏0 ± 𝑏𝑏1(𝐷𝐷𝑁𝑁𝐷𝐷)
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2022 WCC Analysis 

2022 Etter, Texas (WCC)

Presenter Notes
Presentation Notes
Run ANOVA to identify whether there is a significant difference in cultivar or rep (mixed effects)  NAWF~DAPNo difference, averaged all data togetherAsk R to find breakpoint in data (DAP where flowering occurred)Run segmented regression from below that value (b1) and at that value above (b2)Utilize general equation to approximate milestone events (first square, first flower….)General Equation: General Linear Regression Equation - b0: y-intercept (node development)- b1: slope- x: DAP value 



2022 Etter, Texas (WCC)

1st Square, 42.60 DAP

1st Flower (7.70), 70 DAP

NAWF 5, 82.77 DAP

NAWF 4, 87.36 DAP

NAWF 3, 91.94 DAP

NAWF 2, 96.52 DAP

NAWF 1
101.11 DAP

1st Square, 35 DAP

1st Flower (9.25), 60 DAP

NAWF 5, 80 DAP
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2022 WCC Development Curve
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Presenter Notes
Presentation Notes
DIFFERENCE IN TDC AND WCC 22 DATA:FIRST SQUARE: 7.6 daysVERTICAL FLOWERING INTERVAL: 0.86 days/nodeFIRST FLOWER: 10 daysNODE: 1.55 nodeNAWF 5:  2.77 days



2022 Etter, Texas (WCC)

WCC Lint Accumulation

Table 8. WCC - Logistic model estimates

Ymax (g/m2) Node0 K

2022 98.82 10.67 0.56

Confidence Interval [94.88, 103.35] 10.43, 10.94] [0.50, 0.61]

2023 107.99 11.06 0.56

Confidence Interval [102.26, 114.88] [10.75, 11.42] [0.49, 0.65]

Presenter Notes
Presentation Notes
Lint accumulation as a logistic process (estimates parameters of a logistic model)



What’s next?
• Current work: Better understanding of cotton crop development and 

progression to maturity
• Current work: Better understanding of physiological cutout
• Future work: Heat units and days to mature last effective fruiting positions 

i.e. boll maturation trial
• Future work: Need to understand seasonal cutout as it related to cotton
• This information is needed to manage for earliness

Presenter Notes
Presentation Notes
Cotton is indeterminate – overlapping stages, maturity can be affected.Early season fruit retention was important in the MS delta.Less than 90% retention of the first 3-5 fruiting sites would delay crop maturity.Growers managed crop maturity beginning at first square.If crop maturity was delayed it would push harvest back.By mid October the number of days suitable for fieldwork began to decline rapidly.If harvest was delayed due to delayed crop maturity, further harvest delays from rainfall/temp muddy fields would result in significant harvest losses.Crop maturity was so important they gave it a name “earliness”Earliness is producing an acceptable yield in the shortest amount of time possible.Low micronaire is an indication of fiber immaturity, which is an indication of boll immaturity, which is an indicator of crop immaturity.How do we manage for earliness?Variety selection – NOT ONLY VARIETY SELECTION!Technology selectionEarly fruit retention.Irrigation managementNitrogen managementPGR managementEverything.We need to determine these benchmarks for the Texas Panhandle.Cotton field near Morse that was NAWF 7 in Late July or Early August EXAMPLE. (fiber maturity low mic and crop maturity yield)
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