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Planting date, seeding rate, 
and cultivar impact 
agronomic traits and pasta 
quality of durum wheat



Introduction
Durum wheat commonly grown in ND

Durum wheat is subject to price discounts

Quality requirements differ depending on end-user

On-farm decisions can impact quality

Many durum wheat production studies conducted in past



Materials and Methods
2014 and 2015

Minot and Hettinger, ND

RCB with split plot arrangement

Replicated four times

Whole plot was planting date

Sub plots in a two-way factorial
◦ Cultivar x seeding rate

◦ Carpio, Divide, and Joppa

◦ 900 K, 1.2 million, and 1.5 million pls/A



Data Collection
Plant height

Yield (13% moisture)

Test weight (AACC method 55-10.01)

Protein content 

1000 KWT (Shuey et al., 1960)

Vitreous kernels 

Falling number (AACC method 56-81.03)

Yellow pigment (AACC method 14-50.01)

Polyphenol oxidase (AACC method 22-85.01)

Semolina (AACC method 26-50.01)

Semolina protein content (AACC method 26-
50.01)

Gluten index (AACC method 38-12.02)

Wet gluten (AACC method 38-12.02)

Ash content (AACC method 08-01.01)

AACC International, 2000



Statistical Analyses
PROC GLM (SAS Institute, 2010)

Planting date, seeding rate, and cultivar were considered fixed effects

Replications and years were considered random effects

F-protected LSDs (Carmer et al., 1989)

Pooled correlation values determined for agronomic and quality traits



Planting and harvest date of durum wheat at Hettinger and 
Minot, ND in 2014 and 2015.



Results



Impact of main effects on planting date, cultivar, and seeding rate on 
agronomic traits associated with durum wheat in Minot and Hettinger, 
ND in 2014 and 2015.



Effect of cultivar on quality traits associated with durum wheat grown in 
Minot and Hettinger, ND in 2014 and 2015.



Conclusions
Planting date and cultivar interactions impacted agronomic and quality traits

Cultivar performance similar to previous research

Yield trend Joppa > Carpio > Divide

Carpio best in high yielding environments

Carpio or Divide when planting delayed

Early planting best to maximize yield and test weight

No specific combination consistently resulted in hard amber durum (HAD) wheat

End-use characteristics specific to cultivar

Pooled correlation values did not identify unknown relationships



Effect of fertilizer source 
and timing of application 
on cadmium uptake of 
durum wheat



Introduction
Durum wheat can accumulate cadmium

International marketing concern

Currently, low Cd accumulating durum wheat cultivars not grown in ND

Uptake of Cd affected by soil properties, crop, cultivar, fertilizer, 
◦ pH, salinity, Cl, CEC, OM, and N, P, and Zn

Genetic differences among durum wheat cultivars identified 

Zn can compete with Cd in soil and plant



Soil factors measured prior to planting at Crosby, Hettinger, and Minot, 
ND in 2014 and 2015.



Data Collection
Plant height

Grain yield

Test weight

Protein content

DON

Cd, Fe and Zn determinations of harvested grain (Thavaraja et al., 2015)



Source Trial
Crosby, Hettinger, and Minot

2014 and 2015

Carpio, Joppa, and AC Strongfield

RCB with split-plot arrangement
◦ Whole plot fertilizer source
◦ Subplot cultivar

PROC GLM procedure of SAS (SAS Institute, 2010)

F-protected LSDs (Carmer et al., 1989)

PROC STEPWISE procedure of SAS



Type, rate, and placement of fertilizer treatments for the source trial 
conducted in Crosby, Hettinger, and Minot, ND in 2014 and 2015.



Combined average cultivar means for the source trial conducted in 
Hettinger, ND in 2014 and Crosby, Minot, and Hettinger, ND in 2015. 



Combined average treatment means for the source trial conducted in 
Hettinger, ND in 2014 and Crosby, Minot and Hettinger, ND in 2015.



Conclusions
Foliar application of Zn-EDTA resulted in lowest grain Cd

22% decrease in grain Cd compared to untreated

No relationship between yield and grain Cd

AC Strongfield had lowest grain Cd, highest protein and Fe

Soil pH and soil Cl influenced grain Cd

KCl placed with seed had highest grain Cd 



Timing Trial
Crosby and Minot, ND

2014 and 2015

Carpio, Joppa, and AC Strongfield

RCB with factorial arrangement of cultivars x timing

PROC GLM procedure of SAS (SAS Institute, 2010)

F-protected LSDs (Carmer et al., 1989)

PROC CORR procedure of SAS



Type, rate, and growth stage of foliar-applied treatments for the timing 
trial conducted n Crosby and Minot, ND in 2014 and 2015.



Combined harvested grain means for treatments across all cultivars and 
locations for the timing trial conducted in Crosby and Minot, ND in 2014 
and 2015.



Conclusions
Foliar treatments containing foliar-applied Zn-EDTA had lower grain Cd

Zn-EDTA treatments had no antagonistic or synergistic effects

Possible to increase Fe, Zn, and protein will decreasing grain Cd

Application of foliar Zn-EDTA at Feekes 4 or 11.1 did not lower grain Cd 

Application of foliar Zn-EDTA at Feekes 10 growth stage with fungicide or at Feekes 10.54 with 
UAN resulted in lowest grain Cd and highest Fe, Zn and/or protein




