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e Six key growth stages

* Emergence

e Date at which 50% of seeds planted within a 10’ span have
cracked the ground and begun to slough seed coat :

e First week of squaring

e Date at which 50% of 10 consecutive plants have a match-head
square

e First week of flowering

e Date at which 50% of 10 consecutive plants have a flower
* Cutout

e Date at which 50% of 10 consecutive plants reach NAWF 5

e First week of cracked boll
e Date at which 50% of 10 consecutive plants have a cracked boll

e 60% open boll

* Date at which rated % open reaches 60%
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* Last calendar day that we can expect a white flower to form a harvestable boll (not necessarily of
the highest quality).

Last Effective Bloom Date

* Days needed to accumulate minimum heat units to go from white flower to open boll, prior to
killing freeze (sub-30)

 Goodwell 2009 — 2019 average last effective bloom date:
* August 6"

* Range:

e July 24" — Aug. 15"

« Amarillo 2007 — 2019 average last effective bloom date: o »

* August 8% it o P e i o O
e July 25t — Aug. 15t B5 7 ws phaRrh th h t Wk rgl
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fir



OFLA Acricuiture

THE UNIVERSITY OF TENNESSEE

Days After Planting Ranges for Growth Stages

location

140
Stage DAP ] :ié
Emergence 7-10 120 —CA
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Flower 60-65 100 - — 0K
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DAP — VA
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e Daily average, base of 60F selected by Extension
Cotton Specialist Working Group in 1983 yreyirieynierll

Taxas Agciceltaral Extensicn Service

e Prior to selection of base 60F and daily averaging, many i e i s s

other approaches and bases were common P BT
Cotton Growth and Development Patterns
 Many Beltwide presentations in early 80s evaluating . B e ———
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e Since then, several adjustments in guidelines have R e e o
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e Some states have adopted alternative calculations il e e e
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o eaniern i yractical fam The cotion (Gosypinm sp-) prodicing arsss of the desert southwest offer many diverse sertings. In Arizona, these
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Bave been formulated to some extent (Fry, 193; Brown et al., 1990; Silverioothet al., 1985; Silvertooth and  t—
1988; etal., 1990; Sil et al.. 19914, and Sil etal., 1991b). The HU terms most ofien
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e Plant growth and development is assumed to be 7 A
driven by temperature alone.
e Water stress, nutrient deficiencies, solar radiation. . .
e Relationship between plant growth and P Twrenos

temperature is considered linear.

e Response to temperature is likely more curvilinear than
linear

 The lower threshold temperature is constant
throughout the season.

e Cold stress early not the same as cold stress late >>> Increasing Temperature >>>

Figure 1. The relationship between organism growth and development

i An Upper thFEShO|d |S nOt typlca”y inCIUded Wlthln and temperature often follows a sigmoid or S-shaped curve. Growth and

development ceases when temperatures decline below the lower temperature

t h e Ca I Cu I at | on. threshold (A) or increase above the upper temperature threshold (C). Growth

and development increases rapidly when temperatures fall between the lower
and upper temperature thresholds (B).

_—

Lower Temperature|
Threshold

>>> Rate of Growth & Development >>>

e Plant growth and development accelerates at 100F?
e Growth rate declining near 86F

; P
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e Use of DD60s decided in 1983

e Consider technological advancements over the past 36
year

* Consider yield increases over the past 36 years

Apple - 21.5" iMac® with Retina 4K display (Latest Model) - Intel Core i3 (3.6GHz) -
® 8GB Memory - 1TB Hard Drive - Silver
| Model: MRT32LL/A SKU: 5998901

4.8 (310 Reviews) w 2 Expert Reviews | 22 Answered Questions

;
www.computerhistory.org el dickiviadld

Average Yield, Ib/ac

| 1 | | | | 1
1860 1880 1900 1920 1940 1960 1980 2000 2020
Year



https://computerhistory.org/

Opportunities for improvement?

Possible refinement of DD60 calculation, guidelines

 Are DD60 guidelines changing?

* Higher yielding cultivars may reach key growth stages
faster

e QObservations at 4-5 NACB

* |s base 60 still appropriate? Is an upper threshold
appropriate? Should these change through the year?

e Should heat units early have more value than heat
units late?

Development of a novel approach

* With additional computing power, more complex
calculations can be completed with ease

* Weather station networks easy to access
e Opportunity to pull other parameters into calculation
e Solar radiation? Cloud cover?

By
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Locations

Tennessee (Tyson Raper)

Mississippi (Darrin Dodds)

Virginia (Hunter Frame)
Oklahoma (Seth Byrd)
California (Bob Hutmacher)
Arizona (Randy Norton)
South Carolina (Mike Jones)

Louisiana (Dan Fromme)

Texas (Murilo Maeda)

10. Texas (James Griffin)

11. Georgia (Jared Whitaker/John Snider)
12. North Carolina (Keith Edmisten)

13. Missouri (Cal Meeks)

14. Alabama (Steve Brown/Tyler Sandlin)
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* Trial Design
e Minimum of two 38" or
40” rows, 30" in length

e Four replicates

e Cultivars
e Early- DP 1612 B2XF
e Mid- DP 1646 B2XF
e Late- DP 1851 B3XF
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B © - = DDG0_TN_ location1_2019 - Excel
File SEUYMM incert  Pagelayout  Formulas  Data  Review  View  Developer  Add-ins  JMP  Acrobat  SAS @ Tell me what you want to
e, T
& cue Calibri R EL R I Sy = == & 5P Wrap Text General . EE?(
R copy - Conditional Formatas  Cell
e e, BT u- S-8-A- = [E = MegelCeote © $ 0 % 9 %5 S Fomutings Tler Syhese et Delee
Clipboard = Font " Alignment = Mumber = Styles Cells
F14 - E
A B C D E F G H I J K L M N [} P Q R S T u v W
Date Location Plot Cultivar DAP (D:snef(i‘t]ivE First Week of Suu:rDEmI:I::tE Dat ’\:IDD\:JE.’E[S
MM/DD, ! Square reached? — A .
1 plants with a sheet? sheet? what is match-head square?
2 | &/27/2018 ™ 101 DP 1612 B2XF 51 9 ves Yes Ne
3| 6272018 TN 102 DPIBSEBXF 51 6 ves
Y| Gl il L 5 L= Pinhead Match- Square Candle White
s | s/27/2018 TN 201  DPIBSIBMF 51 3 no
6 | 6/27/2018 ™ 202 DP 1612 B2XF 51 9 yes Square Head Growth Bloom
7 | &f27/2018 ™ 203 DP 1646 B2XF 51 a no Square Midpoint
8| 6/27/2018 T 301  DPIBSIBXXF 51 1 no
9 | 6/27/2018 ™ 302 DP 1646 B2XF 51 8 yes
10| 6/27/2018 ™ 303 DP 1612 B2XF 51 10 yes.
11| §/27/2018 ™ 401 DP 1612 B2XF 51 10 yes
12| 6/27/2018 ™ 202 DP 1851 B2XF 51 7 yes
13| /2772018 ™ 403 DP 1646 B2XF 51 7 yes
14 .
15
16
17
18
19
20 where can | find it?
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
o

4 b .. | Emerge_ 051619 Emerge_05_17_19 Emerge_05_20_19 Emerge_05_22_19 Emerge_05_28 19 Emerge_06_04_19 Emerge_06_06_19 Emerge_06_10_19 Square_06_10_19 Square_06_24_19 Square_06_27_1
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DD60_TN_ location1_2019 - Excel

SAS Q Tell me what you want to do...
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& cue Calibri
B copy -
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- ~ Format Painter
Clipboard 1F)
F14 - &
A B C D
Date ) i

; MM/DD/YYY Location Plot Cultive
2 | 6/27/2018 ™ 101 DP 1612 |
3 | 6/27/2018 TN 102 DP 1646 |
4 | 6/27/2018 TN 103 DP 18511
s | &/27/2018 ™ 201 DP 1851
6 | 6/27/2018 N 202 DP 1612 |
7 | 6f27/2018 ™ 203 DP 1646 |
8 | 6/27/2018 TN 301 DP 18511
9 | 6/27/2018 TN 302 DP 1646 |
10| 6/27/2018 ™ 303 DP 1612 |
11| 6/27/2018 N 401 DP 1612 |
12 | 6/27/2018 ™ 402 DP 1851 |
13| 6/27/2018 TN 403 DP 1646 |
14
15
16
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34
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A B C D E F G H I J
# of 10 consecutive . Complete Move to
Date ) ] ] First Week of
Location Plot Cultivar DAP plants with match Square Plant Data Flower
MM/DD/YYY Square reached?
head square sheet? sheet?
6/27/2018 TN 101 DP 1612 B2XF 51 9 yes Yes No
6/27/2018 TN 102 DP 1646 B2XF 51 yes
6/27/2018 TN 103 DP 1851 B2XF 51 6 yes
6/27/2018 TN 201 DP 1851 B2XF 51 3 no
6/27/2018 TN 202 DP 1612 B2XF 51 9 yes
6/27/2018 TN 203 DP 1646 B2XF 51 4 no
6/27/2018 TN 301 DP 1851 B2XF 51 1 no
6/27/2018 TN 302 DP 1646 B2XF 51 8 yes
6/27/2018 TN 303 DP 1612 B2XF 51 10 yes
6/27/2018 TN 401 DP 1612 B2XF 51 10 yes
6/27/2018 TN 402 DP 1851 B2XF 51 yes |
6/27/2018 TN 403 DP 1646 B2XF 51 7 yes

]

Ready e

b .| Emerge 051619 | Emerge 051719 | Emerge 052019

Emerge_05_22 19

Emerge_05_28 19 Emerge_06_04_12

Emerge_06_06_19

Emerge_06_10_19

Square_06_10_19

Square_06_24 19 Square_06_27_1
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DD60_TN_ location1_2019 - Excel
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S owoowmowm 4 6/27/2018 TN 103 DP 1851 B2XF 51 a 7 — 401
sime:owo Womd 5 6/27/2018 TN 201  DP1851B2XF 51 & S
N W B oM 6 6/27/2018 ™ 202 DP 1612 B2XF 51 e 4
12 | 6/27/2018 ™ 402 DP 1851 | g 5
niowme mom wms 7 6/77/2018 N 203 DP 1646 B2XF 51 S
" 8 6/27/2018 TN 301  DP 1851 B2XF 51 £
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Days After Planting- 2018 Beltwide Data
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loc_var

—— AL_DP 1612 B2XF
—— AL_DP 1646 B2XF
—— AL_DP 1851 B3XF
—— AZ_DP 1612 B2XF
—— AZ_DP 1646 B2XF
—— AZ_DP 1851 B3XF
——CA_DP 1612 B2XF
—— CA_DP 1646 B2XF
——CA_DP 1851 B3XF
— LA_DP 1612 B2XF
—— LA_DP 1646 B2XF
—— LA_DP 1851 B3XF
—— MS_DP 1612 B2XF
MS_DP 1646 B2XF
—— MS_DP 1851 B3XF
— OK_DP 1612 B2XF
OK_DP 1646 B2XF
—— OK_DP 1851 B3XF
-SC_DP 1612 B2XF
SC_DP 1646 B2XF

—SC_DP 1851 B3XF
—— TN_DP 1612 B2XF

TN_DP 1646 B2XF
— TN_DP 1851 B3XF
—TX_DP 1612 B2XF
—— TX_DP 1646 B2XF
— TX_DP 1851 B3XF
—VA_DP 1612 B2XF

VA_DP 1646 B2XF
—VA_DP 1851 B3XF
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TABLES & FIGURES
Table 1. Optimized Thae (°F) considering all or specific cultivars and vears.

Cultivar
Year All DP 1612 B2XF DP 1646 B2XF DP 1851 BAXF
Both 53 60 59 58
2018 57 61 37 57
2019 56 61 58 57

Table 2. Optimized T (°F) considering all or specific cultivars and vears using Thae = 35 °F.

Cultivar
Year All cultivars DP 1612 B2XF DP 1646 B2XF DP 1851 BAXF
Both 87 83 83 83
2018 96 83 87 91

2015 80 81 80 80
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