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Introduction  т Soybean maturity  groups

~ŔũċĬŔŰŸƻŔħ, J., & CŸƖįĲƻŔħ, V. (2011). Soybean morphology and stages of development. Soybean, 45-71.

Maturity  group classification

000 = very early matured
00   = mid-early matured
0     = normal to late matured
I      = late matured
II     = very late matured
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Introduction тDrought stress

Soybean needs warm conditions : T-optimum at 25 т30°C,
BUT:  sufficient water supply is necessary, e.g. regular rain events.

At drought stress events в
вШƚƣŸůċƣċШċƖĲШĦũŸƚĲĬЮ
вШƣƖċŰƚƓŔƖċƣŔŸŰШŔƚШƚƣƖŸŰŊũǃШũŔůŔƣĲĬЮ
вШƽċƣĲƖШĦŸŰƣĲŰƣШŔŰШũĲċƻĲƚШĬĲĦƖĲċƚĲƚЮ
вШũĲċƻĲƚШƽċƖůШƨƓШĬƨĲШƣŸШũŔůŔƣĲĬШĲƻċƓŸƖċƣŔŸŰ

Complex task for plant breeders: phenotyping of drought stress!

Gibbs, J. A., & Burgess, A. J. (2024)
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Introduction  т Phenotyping

Aim: Find measurement methods to 
identify optical  traits as fast and reliable 
as possible

Thermography 
Thermal measurement of canopy temperature

Hyperspectroscopy  
Spectral reflection of leaf surface
ČCalculation of hyperspectral indices

Al-Tamimi, N., Langan, P., Bernád, V., Walsh, J., Mangina, E., 
& Negrão, S. (2022). https://doi.org/10.1098/rsob.210353

https://doi.org/10.1098/rsob.210353
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Scientific questions
1)Are there significant differences between genotypes for grain yield 

within MG 000, MG 00 and MG 0/I?

2)What is the influence of time to maturity to grain yield between MG?

3)Are there significant differences between genotypes of MG 00 for 
stomatal density ?

4)Which of 16 hyperspectral reflectance indices can show highest 
correlation with grain yield in soybean MG 000, MG 00 and MG 0/I?

5)How strong is the correlation between grain yield and siCWSI in 
soybean varieties?
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Location & Weather

Tulln, growing season 2024

Climate period: 1995 - 2024
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Experimental design
- Field experiment in Tulln (Austria) in summer season 2024

- 2,5 m long single-rows, 50 cm row spacing; lattice  design

- Sowing date: 10. May 2024

- Harvesting date: September/October 2024

- EU-certified soybean varieties, partly breeding lines

- 7 European breeders

- 4 Trials with different maturity groups (MG)
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Methods
1) Scoring of phenotyping  properties :

- Time to flowering (ttf )  R1 stage

- Time to mature (ttm )  R8 stage

2) Measuring/Leaf sampling :

- Leaf size (5 middle leaflets)

- Yield (harvested seeds of 0.5m², converted to dt/ha)

- Stomatal  density  (abaxial leaf surface, only MG 00)

ttf  (R1) ttm  (R8)

Reproductive  

time 

YieldLeaf size

Stomatal  density  т workflow
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Methods
3) Hyperspectral  reflectance

-Handheld approach, wavelength range: 325 - 1075 nm (VNIR)

-Screenings on sunny days during solar noon (between 11:00 and 14:00), 
screening period: 14. July to 13. August 2024

-16 hyperspectral indices chosen:
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Methods
4) Thermography:

-Handheld approach, wavelength range: 7 т14 µm (SWIR)

-Testing material: 11 varieties at trial Y2

-Measurements for daytime at 12:00 and at 15:00 (CEST)

-Thermal indices:

o Vapor pressure  deficit  (VPD) in [kPa]:

o Air canopy temperature  difference  in [°C]:

o Simplified  Crop Water  Stress Index (siCWSI):

Drought  stress level VPD [kPa]

Low < 1.5

Mid 1.5 т 2.0

High >2.0
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Results т Scoring traits

ttf = time to flowering
ttm = time to maturity
doy = day of the year

Sowing date = 131 doy

Trials 
Y1 = early genotypes (MG 000)
Y2 = mid early genotypes (MG 00)
Y3 = late genotypes (MG 0/I)
Food = genotypes for food use (MG 000 тI)
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Results т Yield
Trials 
Y1 = early genotypes (MG 000)
Y2 = mid early genotypes (MG 00)
Y3 = late genotypes (MG 0/I)
Food = genotypes for food use (MG 000 тI)

ttm = time to maturity
doy = day of the year

Sowing date = 131 doy
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Results т Yield vs. ttm
Y1 = early genotypes (MG 000)

LSD5 =  least significant difference at 5% probability
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Results т Yield vs. ttm
Y2 = mid early genotypes (MG 00)

LSD5 =  least significant difference at 5% probability
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Results т Yield vs. ttm
Y3 = late genotypes (MG 0/I)

LSD5 =  least significant difference at 5% probability
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Results т Yield vs. ttm
Food = genotypes for food use (MG 000 тI)

LSD5 =  least significant difference at 5% probability
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Results т Stomatal  density

Y2 = mid early genotypes (MG 00)
LSD5 =  least significant difference at 5% probability


