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Introduction
q Crop sim ulat ion mode ls def ine an ide otype as a co llection of gr owt h

developmen t re lated crop feature s with in certain envir onmenta l
conditions. Adaptation of crop production to bette r cope wit h
changing climat ic conditions is th erefore a key concern (Chen et al. ,
2011).

q Biochem icals igna ls f or ear ly f lower ing cause prevent ion of a furt her
increase in branch ing by suppre ssing vegetative meristem
developmen t. Th is mechan ism re sul ts in un iform ti ller ing and ea rly
flowering.

q Determinat e and Unif orm flowering results in physiolog ica l
maturity of grain s occurring at t he same time. Th is pr ovide s an
advantage in harvesting and quality of final grain production.

q Indeterminate til ler ing pattern /excess ive t illers lead st o varia tion in
maturity and size of grains (Azam et al., 2002).

Objectives
q Characterizat ion of wheat ma pping populat ion for determinate and

indeterminate growth.
q Crop growth m onit oring us ing crop reflectance parameter s from

multispectral UAV data.
q QTLs mapping.

Material andMethods

Iso-‐lines and a set of recombinant inbred lines derived from an
initial cross between an Australian spring wheat cultivar Halberd
and a North Dakota elite hard red spring wheat cultivar Len were
planted at Texas A&M Agri-‐Life research station field in Corpus
Christi and in green house in College Station, TX.
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Flowering

Tetracam A DC-‐Snap sensors with
RGB and CIR cam eras w er eflown
over fie ld after ever y week to
collect UAV images.

Abstract: Uniform tiller distribution and plant typ e are cruci al traits that are directly linked to th e length of vegetative and reproduc tive phas es. Th ese phas es are directly linked by alterin g plant's
thermal requirem ents. Minimum vegetative growth and a earlier synchronized flowering p attern result in a prolonged grain filling period. In determinate plants, minimum vegetative grow th leads to
sustained photosynth esis and produc tion of sufficient assimilates to maximize size and weight of grains. While, indeterminate pl ants yi eld undesirabl e attributes including a sustained s equenc e of
tillers and non-‐uniform flowering which lead to variations in the maturity tim e and grain size. UAV analysis could be helpful in identifying the relationship between plan t’s morphology and the
thermal requiremen ts of individual genotypes at different grow th and developmental stages. This research compares conventional phenotyping and UAV based high-‐throughpu t field phenotyping
techniques to iden tify plant’s gro wth and morphological f eatu res in terms of determinac y and synchronization. This study will provide a key tool for unders tanding th e molecular and genetic basis of
wheat ideotype related traits.

Multispectral	   images(RGB	   and	  NIR) 	  of 	  wheat	  f ield

Preliminary Results
In the case of excessive indeterm inate growth, ster ile t ille rs u se extra
resources sucha s ligh t and water for their vegetat ive growth as compare d
to determinate plant s. T his occurs without sign ificant ly cont rib uting t o
grain pr oduction. Th is was also conf irmed by UAV data ana lysis and
statistical yield comparisons.

Work in Progress

q Kernel har dness test , to determ ine the gra in qua lity in r elation with growth
type.

q Vegetation ind ices calculat ion from U AV images to corre late with p lant ’s
growth and reproduction pattern.
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Conclusion
Combining trad itional crop sim ulation features with moder n technolog ies and
strategies of research wi ll be he lpful in exp loring the potent ial factors affecting
the growth a nd development of wheat. By opt imizing for y ield and quality in
response to changing climatic conditions, we hope to improve future crop yields.

RILS	  were	  compared	  for	  tillers	  uniformity	  and	   flowering	  time.

NDVI=	  (Near	  InfraRed)-‐Red	  /	  (Near	  InfraRed)+Red
NDVI	  was	  calculated	  for	  each	  genotype	  to	  compare	  with	  growth	  pattern	  and	  grain	  yield
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y = 1172. 7x - 506.88

R²  = 0. 06247
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