
Phenotypic Data Collection and Sample Preparation for Genomics of Wood Formation and Cellulosic Biomass 
Traits in Sunflower: Ames, IA location. 
 
Final Technical Report specific to the Ames, IA field location, North Central Regional Plant Introduction Station, 
Iowa State University.  2010 final field season, phenotypic data collection and sample preparation, sunflower 
(Helianthus) woody biomass traits. 
 
Due to the time required for sample processing and chemical and physical property analyses, year 2 and year 3 
field work were both completed in year 2.  We requested and were give permission to begin spending year 3 
student and technician salary during year 2.   
 
Prior to starting field work, project information was entered as temporary accessions into a comprehensive 
database to manage inventory and print comprehensive, bar-coded, weather resistant field labels. 
 
Three fields were planted in Ames in 2010, two association mapping fields, N3 and A, and a recombinant inbred 
line field, N13.   
 
Field N3, Association mapping field, Helianthus argophyllus. 320 single plant plots, 32 plants from each of ten 
different wild populations, were established.  The ten accessions were selected to provide geographic diversity in 
accession origin and to provide diversity in flowering time.  Four of the accessions were early flowering (first flower 
by early July), five were late flowering (first flowering in September or later) and one accession was mixed, early 
and late flowering.  Geographically, the accessions included collections from the species native range in 
southwestern coastal TX as well as some of the global areas where H. argophyllus has survived as a naturalized 
non-native (one sample each from FL and Australia).  Plots were randomized across the field.  The seedlings were 
started in germinators and transplanted to pots in the greenhouse for transfer to the field to ensure an appropriate 
number of plants for each accession. Every plant was phenotyped for flowering date and rated for anthocyanin in 
disc florets, stigma and interfloral bracts.  Sixteen plants for each accession, 160 plants, were phenotyped for plant 
height, number of branches, stem diameter, stem density (determined from a 10” stem section), stem dry weight, 
and plant weight.  Dried stem sections used for stem density determinations were shipped to the University of 
Georgia (UGA) and samples sent from UGA to the National Renewable Energy Laboratory in Golden, CO for 
chemical and physical property analyses.  
 
Field N13, Recombinant inbred lines were developed from a cross between an elite oilseed inbred line and a Native 
American land race. 384 RILS (8th generation selfed seed) were direct seeded in 20 foot, one row plots, 40 seeds 
per plot.  Up to 25 plants were maintained in each plot.  Three plants in each of 278 RILs were phenotyped for leaf 
area (one mature leaf per plant), leaf dry weight, flowering date, branching characteristics (number and type), plant 
height, flower head diameter, stem diameter, stem density (determined from a 10” stem section), stem dry weight, 
and plant dry weight,  Heads were bagged from the time of mature pollen development to seed maturity in four 
additional plants per the 278 phenotyped RILs to examine self-pollination.  Two heads were hand rubbed to ensure 
self-pollination and two were not rubbed to estimate self autonomous pollination potential.  Leaf scans were sent to 
UGA for leaf area and shape determination.  Bagged heads were shipped to UGA for analysis of seed 
characteristics.  Dried stem sections used for stem density determinations were shipped to UGA and samples sent 
from UGA to the National Renewable Energy Laboratory in Golden, CO for chemical and physical property 
analyses   
 
Field A, Association mapping field, Helianthus annuus. Two plots each of 288 lines were direct seeded (576 plots), 
12 seeds per plot.  Planted lines included inbred lines developed in the US (majority) and France, a selection of 
Native American landraces and a selection of historically important open pollinated varieties, primarily from Europe.  
Each plot contained a maximum of 12 plants in one row.  Four plants from each plot were phenotyped for leaf area 
(one mature leaf per plant), leaf dry weight, flowering date, plant height, flower head diameter and rated for 
anthocyanin in disk florets and stigmas.  Flower heads for the four phenotyped plants in each plot were bagged; 
two were rubbed to ensure self-pollination and two were not rubbed.  Branching characteristics (number and type) 
were recorded for three plants per plot.  Flower heads were harvested and 100 seed weight determined for a total 
of five plants per line (plants from both replicate plots).  Seed heads and seeds were shipped to UGA for analysis of 
seed characteristics.  Stem sections were harvested and stem diameter and weight determined for a total of five 
plants per line (plants from both replicate plots).  Stem sections were dried and chipped after drying to generate 
samples to send to the National Renewable Energy Laboratory in Golden, CO for chemical and physical property 
analyses.   
 
Phenotype data and images were transferred to UGA to support genetic and genomic analyses of woody biomass-
related traits through the USDA funded portion of this joint awarded project, John Burke, PI. 
 


