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Introduction Traits of Interest and Corresponding Vegetative Indices
e Yield gains in maize have been attributed to greater stress tolerance. Secondary traits such as a Typically, in eastern Nebraska, rainfall can be expected periodically. As a result, maize should be selected
decreased anthesis-silking interval, a decreased propensity to root lodge, and increased functional for dehydration tolerance, or the ability to maintain growth during periods of stress. Certain traits
chlorophyll late in the season have allowed maize to be grown in increasingly stressful environments correspond to this type of tolerance, and high-throughput phenotyping techniques can monitor these
(rain-fed, high plant density). traits throughout the season.
* Sensor technology has the ability to characterize many secondary traits throughout the growing season * Maintained stomatal conductance: Although water is lost when the stomata are open, it allows carbon
by calculating vegetative indices from hyperspectral reflectance data. dioxide to be fixed and photosynthesis to continue. Vegetative index to monitor trait = IR
 Maintained water content: The ability of cells to maintain turgor pressure is extremely beneficial.
Hypothesis Vegetative index to monitor trait = CWMI
* Genetic gain for grain yield is associated with differential response to water stress throughout the * Maintained chlorophyll concentration (Stay-green): Combatting early senescence and chlorophyll
growing season. destruction under stress will increase yield potential. Vegetative index to monitor trait = Git

* Non-destructive, sensor measurements can detect these differences in secondary, leaf-level traits
related to drought tolerance.

Results
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* Irrigated verses rain-fed environments yield drastically different maize physiology.
Future Work

e Conduct further tests of significance on these vegetative indices.
* Correlate vegetative indices to other phenotypes we collected by hand.
* Repeat next year and use a multispectral UAV to obtain more measurements throughout the season.
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Figure 1. High-throughput phenotyping s ] Figure 3. Vegetative indices of Era 1 (1936-
technology. A) The leaf clip position on a leaf. O T BT . 1958.) (Tan) and Era 6 (2008'2012.) .(Gray)
B) The hyperspectral backpack system 4 : ; TH g B e o hybrids under well-watered conditions
attached to the leaf clip. - LT T o3 Pk ET _ HH AN - measured throughout the growing season.
s00 - H R Hﬁ ; QLD ; QD; , NaRE For each index, a lower value corresponds to
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Obijectives LE Q . Q¢ i e 1 *E : HH decreased stomatal conductance, decreased
1) Asses genetic gain in traits related to drought tolerance by noting how they change across eras. 100 - i * L © i : o water content, a.nd decreased chlorophyll
2) Analyze how certain secondary traits respond to environmental cues throughout the growing =T Tl content, respectively.
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3541 Pioneer 1975 7630RR Hoegemeyer 2011 1000 o Era 6 (2008-2012) (Gray) hybrids under water stressed
7644 Hx/LL/RR Hoegemeyer 2012 - conditions measured throughout the growing season.
N45P-4011 NK 2012 w0 T [
Table 1. Pedigree or hybrid name and year of release for all cultivars used in 500 - EH LA T é e _ * CwMI
this study. The different shades designate the six eras that the hybrids span. " E L HEH Lo | 5 T 1 T T .
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* 34 popular commercial hybrids from the 1930’s to present day. : T L 5 177 18 - I' Pr- o I ! B I -
* Two-row plots evaluated in Lincoln, NE during the summer of 2014. 20 -7 LLs Tl L -. = . ] , N T.Ti
 Randomized complete block design with three replications in irrigated (WW) conditions and three . 16 - o | II : I - - T- .
replications in rain-fed (WS) conditions. SSIR88eIIZFEUUoOoIIgQgOEL L L¢LL¢ L.I
* Environmental data collected with a WatchDog station. SEE5E555333333223333322320688 14 I I
* Soil moisture data collected with Watermark sensors. I |
* Phenotypic data collected with typical handheld instruments and visual scoring, and also by high- Figure 5. Water content of Era 1 hybrids between e, T -
throughput technology with a hyperspectral backpack system (300 — 1020 nm). WW (blue) and WS (red) plots. SEEEEE RS SRS ENNEEE R ER LY
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. A mp—— Conclusions
Rl e 4 S * The hyperspectral backpack system does detect differences between new and old hybrids for various traits
o "'__“, ' % . related to drought tolerance. There has been genetic gain in these traits.
) PGl . | ° * The differences were most prominent later in the growing season (July-August).
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Figure 2. A) Thermal image of the WW(left) and
WS(right) plots. B) Rainfall events throughout the

summer. C) RGB image of the WW(left) and WS(right)
plots.




