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Materials and Methods -« Sorghum Association Panel (n = 306)

* Phenotypic plasticity Is the property of a given genotype to produce . Represents global sorghum genetic

different phenotypes In response to distinct environmental conditions.

| RS % . . . . diversity
. Phe_notyplc variation .01_‘ living organisms s determined by genetics, Lo Nato . Photoperiod-insensitive accessions
environment, and their interaction. @ & » With 265k SNP
! : ! e B -Craw ]
» Understanding the mechanisms of phenotypic plasticity can faclilitate IAL0-Lewis * Fourteen natural environments
breeding for either a broad range of environments or a target area. T  Flowering time (FT) and plant height
e In this study, phenotypic plasticity of flowering time and plant height T o @ (PH) were recorded
was investigated in Sorghum Association Panel (SAP) with biology- X1 + FT&PH = Weather profiling (temperature and
informed environmental indices. . prony  Photoperiod) during growing season
SN Y o < was retrieved
Workflow Results
berformance data from » Flowering tlme_ and plan_t _helght variations observed > ldentifying e_nvwonmental Indices to quantitatively
multi-environmental trials under natural field conditions connect environments.
o o GDD __ o DTR
= L0 |
Critical Environmental = - 3 3 A Figure 2. Growing degree
Regressor through . S | 5 o 3 i l days from 32 to 59 days after
Weather profiling 0o 3 =3 £ £ ,* ys 4
Informed Search E WO ﬁ | S« | | : f g . o g Iy planting (GDD.,,.,) and
(CERIS) > _f L e o st = 3 =085 3 " r=-085 diurnal temperature range
£ : ; L &0 - O] b et ol o . 321059DAP  © 25 to 31 DAP
= _— + oo + i Eo Lt g ? T ® T T l 2 28-day window 2 7-daywindow  from 25 to 31 days after
2 3le & *‘ : i o 09 ! P | = S - 0 __..086 S P 087 0027 lanting (DTR,:_,,) were
Environmental index =28 25 = EEaa r " planting 25.31
b= ; : Q- S " 5 41 64 T 47 sz Identified as the
o E 4 g O, E E @ o E © ¥ E E i E E 5 © 2o 0 - Window starting day Window starting day environmental index for FT
o ) L L o O .
< X z F = FRZ3FRZ ERREEREREES 2 3 ] and PH, respectlvely.
Reaction-norm _ o - - - - - QS 3| Reaction-norm parameters
GWAS i eters | GENOMIC prediction Figure 1. Reaction norms for flowering time and plant height. Colored dots a8 = _ - IIO
P represent the average performance of evaluated genotypes at each =, = (mte_rcept and slope) were
environment, i.e., environmental mean. Environments are ordered by E 2 = f'j £ obtained fqr each genotype
ascending environmental mean. o5 = I by regressing the observed
| L | | o I = E 2§ phenotypic values on the
Genetic Performance » Genetic dissection of phenotypic plasticity through g3t o environmental index.
: : C Lt : C : THA o
dissection prediction Genome-Wide Association Studies G N O s
22 24 26 28 30 32 18 20 22 24 26 28 30
A 25 .Intercept Plant height DoV GDD3;.59 DTR25.31
. 20 Dw?2 pDw3 . . . .
summary 510 Dwé  GHT7 » Performance prediction with weather and genomic
+ GDD and DTR during the early growing stage were T 5 e g L Figure 3. GWAS results of profiling.
identified to shape FT and PH, respectively. ° . o 3 4 5 6 7 8 9 10 intercept and slope derived A Cross Validation B Empirical VValidation
: : from PH reaction norms. ¢ IA10 (r=0.35), - o 1A21_1 (r=0.74)

Sepa_rate sets of genetic loci were detected for | B 15 Siope | A: Manhattan plot from GWAS 2 > X G-08 o K212 =073 |

reaction-norm parameters of FT and PH. These loci @20 Dw1 . . @ TX16(=037) | | 8| M20(=070) o . 4

. . . . . <15 result of intercept. - Mo 1A10°C(r=033) | I S v % 0% 3

included new genomic regions in addition to known L R S > B: Manhattan plots from GWAS 3R sl (0w | B

maturity (Mal) and dwarfing genes (Dw1 - Dw4). o | ittt dnidon e result of slope. § 3 L SC13 (1049 § 5
* Cross and empirical validations showed promising o2 8 4 5 6 7 8 9 10 C: Scatter plot o_f —log,y(P) S : P erarorm | 88

results of predicting diverse germplasm in dynamic c & ey | D , values from the intercept and 3 s o

environments. @ 2/° ° cmm) =) i slope GWAS results. . r=069] gl 2o

ﬁ‘w 2 . Bl ;g’ D: Genetic effect continua of 1500 2000 2500 3000 200 1600 2000

USDA 4#aaNIFA ol iR &g 1 phenotypic plasticity loci for | | Predicted FT  redictedFT

= A Ly | — flowering time. Figure 4. Cross validation and empirical validation of FT.

T 9 Raymond F. Baker 2o :ggfggggggf“ g — A: Untested genotypes in untested environments scenario (joint leave-one-
Uribed States Desartment of Agricutture T T L IR TR IO - e gEEET e = environment-out and leave-one-half-of-genotypes-out cross validation).
National Institute of Food and Agriculture 0 5 40 15 20 25 20 22 24 26 28 B: Empirical validation experiments of four new environments.

|Og10(P) Intercept DTR5.34

!Department of Agronomy, lowa State University, Ames, IA; 2Center for Plant Science Innovation and Department of Agronomy and Horticulture, University of Nebraska-Lincoln, Lincoln, NE; 3Department of Plant and Environmental Sciences Clemson University, Clemson, SC;
4Department of Soil and Crop Sciences, Texas A&M University, College Station, TX; SUSDA-ARS, Plant Stress & Germplasm Development Unit, Lubbock, TX; éDepartment of Plant Pathology, University of Nebraska-Lincoln, Lincoln, NE;
Department of Plant Soil and Microbial Sciences. Michiaan State Universitv. East Lansina. Ml: 8Advanced Plant Technoloav Proaram. Clemson Universitv. Clemson. SC: 2USDA-ARS. Wheat Health. Genetics and Ouality Research Unit. Pullman. WA




