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2013 PROGRESS REPORT  
 
The 2013 Pacific Northwest growing season was significantly drier than average.  Precipitation 
recorded at the WSU Spillman Research Farm from 1 October 2012 to 31 September 2013 was 
approximately 16.9 inches, which is nearly 3.5 inches less than normal for that period.  Mid-
spring was especially dry with March and May receiving only about 34 and 44% of normal 
precipitation. During July and August only 33% of the typical precipitation fell in Pullman. 
Summer time temperatures were moderate and it was very dry.  Timely rains on 2 June and 19-
25 June provided sufficient moisture to set a good crop.  During the 2012-2013 Winter, there 
was average snow cover and moderate temperatures.  Soil moisture levels were low going into 
the spring.  The moderate summer temperatures allowed good pollination, seed set and pod 
fill.  Monthly average high and low temperatures very closely paralleled the historical averages.  
Overall, seed yields were average in our trials in 2013. 
 

 
Figure 1.  Monthly Precipitation at Pullman, WA.  Historical (1940-2005) and 2013 Averages. 
(Historical data from Western Regional Climate Center, www.wrcc.dri.edu; 2013 data from 
WSU AgWeatherNet www.weather.wsu.edu). 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

Av
er

ag
e 

Pr
ec

ip
ita

tio
n 

(in
ch

es
)

Month 2012-2013

Historic

2012-2013

 



 

Figure 2.  Monthly Temperatures at Pullman, WA.  Historical (1940-2005) and 2013 Averages. 

(Historical data from Western Regional Climate Center, www.wrcc.dri.edu; 2013 data from 
WSU AgWeatherNet www.weather.wsu.edu).  

 

Prior to planting, all seeds were treated with Maxim 4FS 1(0.9 oz/cwt), Apron XL LS (.61oz/cwt), 
Mertec LSP (3.0oz/cwt), Molybdenum (as sodium molybdate) (16g/cwt) and Cruiser (30ml/cwt).   
All advanced and preliminary yield trials were planted in a RCB design with plots 1.4 m x 4.9 m.  
Target population density for spring peas was 8 seeds/ft2. Weed control in the spring planted 
fields was accomplished using Sencor (6 oz/acre) and Lorox (1.25lbs/acre) applied post-plant, 
pre-emergence.  Due to the very dry spring, herbicides were not adequately activated and 
weed control was less than optimal.  Insecticides, Mustang (4 oz/acre), Dimethoate (1 pt/acre) 
and Warrior (2 oz/ac) were applied as required to control aphids, pea leaf weevils and pea seed 
weevils.    Data were analyzed with the Nearest Neighbours module of Agrobase (Agronomix 
Software, Inc., Winnipeg, MB). 

 

 

 

MENTION OF TRADE NAMES OR COMMERCIAL PRODUCTS IN THIS REPORT IS SOLELY FOR THE 
PURPOSE OF PROVIDING SPECIFIC INFORMATION AND DOES NOT IMPLY 
RECOMMENDATIONS OR ENDORSEMENTS BY THE U.S. DEPARTMENT OF AGRICULTURE 
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SPRING PEA BREEDING 

 

In 2013, 30 advanced breeding lines and four check varieties (Aragorn, Ariel, Banner and 
Columbian) of green peas were evaluated in the advanced yield trials.  Identical trials were 
planted at the Washington State University Spillman Farm (Pullman, WA) (29 April 2013), 
Fairfield, WA (26 April 2013), Genesee, ID (3 May 2013) and Dayton, WA (3 April 2013).  The 
Genesee trial was abandoned due to herbicide drift.  Mean yields at the harvested locations 
were:  Spillman 2504 kg/ha; Fairfield 2133 kg/ha; Dayton 1591 kg/ha.  Seed weight of the 
checks ranged from 17.7g/100 seeds (Ariel) to 20.3g/100 seeds (Banner).  Seed weight of the 
advanced lines ranged from 17.7 to 26.4g/100 seeds.  The earliest check to flower, Columbian, 
flowered in 46 days; the earliest breeding line, PS10100575, flowered in 56 days.  Aragorn and 
Ariel, the earliest checks to reach harvest maturity, matured in 90 days; the earliest breeding 
lines, PS10100148, PS010100178 and PS10100205 reached harvest maturity in approximately 
88 days. 

 

Eight breeding lines and four check varieties (Universal, DS Admiral, Delta and Carousel) of 
yellow peas were evaluated in the yellow pea advanced yield trials.  Identical trials were 
planted at the Washington State University Spillman Farm (Pullman, WA) (29 April 2013), 
Fairfield, WA (26 April 2013) and Genesee, ID (3 May 2013).  The Genesee trial was abandoned 
due to herbicide drift.  The mean yield at the two harvested locations was:  Pullman 2560 kg/ha 
and Fairfield 2855 kg/ha.  Across all locations, yields of the checks were:  DS Admiral 2634 
kg/ha; Delta 2546 kg/ha; Universal 2946 kg/ha and Carousel 2866 kg/ha.  The yields of the 
advanced lines ranged from 2466 kg/ha to 2872 kg/ha.  Across all locations, the highest yielding 
breeding lines PS08101004, out-yielded Delta by 12%.  Seed weight of the check varieties 
ranged from 19.9g/100 seeds (Delta) to 22.3g/100 seeds (DS Admiral).  Seed weight of the 
advanced lines ranged from 20.7g/100 seeds (PS08101021) to 25.6g/100 seeds (PS08100950).  
The earliest advanced breeding line, PS08101022, flowered slightly later (57 days) than did the 
early check, Universal (56 days).  PS08101022 reached physiological maturity in 89 days; the 
earliest checks, Universal and Delta matured in 86 days. 

 

In response to interest from stakeholder groups, we have resumed the Marrowfat pea trials 
and breeding efforts.   In 2013, 21 breeding lines and one check, Supra were planted in a 
preliminary trial at Pullman, WA.  Yield of Supra was 2602 kg/ha.  The yields of the breeding 
lines ranged from 1182 to 2640 kg/ha. 



The breeding lines were evaluated for resistance to Fusarium wilt, Race 1 in Pullman, WA, 
Aphanomyces root rot in Kendrick, ID and Pea Enation Mosaic Virus in Corvallis, OR.  Selected 
advanced breeding lines were also evaluated for reaction to Pea Enation Mosaic Virus and Bean 
Leaf Roll Virus using viruliferous aphids by Dr. Lyndon Porter (USDA-ARS, Prosser, WA).  

 

Potential product quality of the green pea breeding lines was assessed visually.  All entries in 
the green pea advanced yield trials were subjected to a simulated high temperature, high 
humidity bleach test.  All entries in the green and yellow advanced yield trials were subjected to 
cooking quality tests and will be evaluated for nutritional quality by Dr. Dil Thavarajah (NDSU, 
Fargo, ND). 

 

POTENTIAL SPRING VARIETY RELEASES 

 

2013 was the fourth year in the advanced trials for the two sister lines PS05100735 and 
PS05100736.  These breeding lines have consistently had top yields in the USDA-ARS trials and 
the Washington State Variety Trials, the Idaho State Variety Trials and the Western Regional 
Trials.  Both lines are resistant to both Pea Enation Mosaic Virus (PEMV) and Bean Leaf Roll 
Virus (BLRV).  Resistance to PEMV and BLRV has previously not been available in field peas.  
PS05100736 has extremely high levels of resistance to BLRV.  The data in Table 1 provide 
comparisons of the performance of PS05100736 with Aragorn, Ariel and Banner.  This line has 
been provisionally named ‘Hampton’, to recognize Dr. Richard Hampton, Professor (emeritus), 
Oregon State University.  Dr Hampton is a plant pathologist who did much early work on PEMV 
and BLRV in peas.  Breeder seed of Hampton was increased in New Zealand (2012-2013) and at 
Spillman Farm (2013).  Approximately 200 lbs was sent to New Zealand in October 2013 for 
foundation seed increase. 

 

 

 

 

  



Table 1.  Comparison of the performance of PS05100736 with three commercial varieties in 29 
location-years.  

Entry FW 
R1 

PM PEMV BLRV Days 
to Flr 

Days 
to 

Mat 

Vine 
Length 

(cm) 

Plnt 
Ht 

(cm) 

PHI Sd Wt 
(g/100sd) 

Yield 
(kg/ha) 

Hampton R R R R 62 93 68 59 0.88 20.6 2281 
Aragorn R R S S 60 90 72 66 0.92 20.2 2012 
Ariel R R S S 61 90 70 64 0.91 17.7 2027 
Banner S? S S S 59 91 82 70 0.86 20.3 2054 
 

  



  



 

 

 



 













  



 

 

 

 

 

 

 

 

 

 

 

LENTIL BREEDING 

 

In 2013, identical advanced lentil yield trials were planted at Pullman, WA and Fairfield, WA.  
The green seed coat, yellow cotyledon market classes were divided into three groups:  Eston 
Types:  small seed weight (mean seed weight = 3.9g/100 seeds); Richlea Types:  medium seed 
weight (mean seed weight = 6.0g/100 seeds); and Laird Types:  large seed weight (Mean seed 
weight = 7.3g/100 seeds.  Pardina Types (Spanish Brown) have small seeds (mean seed weight = 
4.5g/100 seeds) with yellow cotyledons and brown seed coats.  The Turkish Red Types have 
small seeds (mean seed weight = 4.0g/100 seeds) with red/orange cotyledons and brown seed 
coats.  The Zero Tannin Types have medium-large seeds (mean seed weight = 5.3g/100 seeds) 
with any color cotyledon and clear seed coats.  The 2013 lentil Advanced Yield Trials were 
planted at the Washington State University Spillman Farm (Pullman, WA)( 30 April 2013) and 
Fairfield, WA (26 April 2013).   

 

The 2013 small green seeded (Eston) advanced yield trial had four entries and two checks, 
Athena and Eston.  The mean yields at Pullman were 1505 kg/ha, at Fairfield 1834 kg/ha.  The 
best performing breeding line, LC08600005E has seed weight of 4.7g/100 seeds compared to 
Eston and Athena seed weights of 3.3g/100 and 4.0 g/100 seeds, respectively.  Across all 



locations, it yielded 14% more than Eston and 13% more than Athena.  Its seed weight is 
probably too large for this market class and it will be moved to the medium green market class 
trials for future testing.   LC01602273E had an average yield of 1676 kg/ha across both 
locations.  Its seed weight in 2013 was 3.7 g/100 seeds, which was between the seed weights of 
Athena and Eston.   

 

The medium green seeded (Richlea) advanced yield trial had five entries and two checks, 
Richlea and Merrit.   The average yield at Pullman was 1456 kg/ha and at Fairfield average yield 
was 1762kg/ha.  Avondale (LC01602300R) has performed well in previous years and performed 
very well in the Washington and Idaho state wide trials.  It is broadly adapted to the Palouse 
region of Idaho and Washington and to NE Montana.  It is highly resistant to Stemphylium 
Blight.  It is slightly taller (38.7cm) than Richlea (37.4cm) at harvest and had similar days to 
maturity.  Its seed weight is 5.9g/100 seeds, compared to Richlea’s 5.3g/100 seeds.  Breeder 
seed was transferred to the Washington State Crop Improvement Association in 2012.  
Foundation seed was produced near Pullman in 2013 and a second increase of foundation seed 
was sent to New Zealand in October 2013.  We anticipate the return of that seed in March 
2014.  An application for PVP was submitted in October 2013. 

 

The large green seeded (Laird) advanced yield trial had 11 entries and four checks, Pennell, 
Merrit, Riveland and Brewer.  The average yields were:  Pullman:  1495 kg/ha and Fairfield:  
1406 kg/ha.  Yields at Fairfield were uncharacteristically low.  The yield of 6 of the breeding 
lines was greater than Merrit, the most widely grown check.  Seed weight of the breeding lines 
ranged from 6.3 to 8.0 g/100 seeds compared to Merrit 6.2g/100 seeds.  The canopy height of 
the breeding lines at harvest ranged from 34.2 cm to 39 cm compared to Merrit 38.3cm and 
Brewer 33.7cm.  The breeding lines also had desirable plant height indices, indicating a strong 
upright, non-lodging growth habit.  The breeding objectives of this class of lentils include 
improving seed shape to minimize seed damage during harvest and processing. 

 

The Spanish Brown (Pardina) advanced yield trial had 16 entries and two checks, Pardina and 
Morena.  Mean yield at Pullman was 1869 kg/ha and 1667 kg/ha at Fairfield.  As in 2012, two 
sister lines, LC08600116P, LC08600113P were the top yielders in 2013.  They also were very 
high yielding in 2010 and 2011.  LC08600113P had an average yield of 1908 kg/ha and 
LC08600116P had an average yield of 1982 kg/ha, compared to Pardina 1535 kg/ha. The plant 
height of the two lines (35.7cm and 35.0cm, respectively) is also greater than Pardina (28.7cm) 
and not significantly different from Morena (38.5cm).  In 2013, the seed weights of 



LC08600113P and LC08600116P P were 4.1g/100 seeds and 4.9g/100 seeds, respectively.  
Morena and Pardina both had seed weights equal to 4.0g/100 seeds.  The seed weights of both 
LC08600113 and LC08600116 are large for this market class. We are sending samples out to 
various handlers and marketers to determine if they fit in the Spanish Brown Market Class. 
Breeder seed has been made of LC08600113P.  Breeding objectives of this class of lentils 
continues to include improved height and standability and increased yield. 

 

The 2012 Turkish Red advanced yield trials contained nine entries and one check, Crimson.  This 
trial was planted only at Pullman where the average seed yields were 1534kg/ha, which was 
approximately 200kg/ha more than in 2012.  All the retained breeding lines had seed weights 
that ranged from 3.6-4.7g/100 seeds, which are larger than Crimson (3.4g/100 seeds).  
Acceptability of larger seed size is yet to be determined.  We will continue to make 
improvements in yield and maintain taller, erect plant architecture. 

 

The 2013 Zero Tannin advanced yield trials had six entries and two checks, Shasta and Cedar.  
This trial was also planted only at Pullman.  One entry, LC99602585RZ has red cotyledons, the 
other five have yellow cotyledons.  Average yields were 1407 kg/ha, which was approximately 
200kg/ha less than 2012.  The zero tannin lentils have relatively large seed weight (average = 
5.7g/100 seeds in 2013) and tend to be tall (average height at maturity was 36cm) and have 
good lodging tolerance.  They are typically late maturing (average days to harvest = 105.2) and 
the pods drop and shatter more readily than other lentil classes.  Consequently, the primary 
breeding objectives for this class is to make them earlier maturing and to decrease the 
tendency for pod drop and shatter.   

 

New Variety Releases 

Avondale (LC01602300R) has been a top performer in the medium green lentil advanced trials 
since 2004, the Western Regional Trials since 2006 and in the Washington and Idaho State 
Variety Trials since 2011.  It has a seed weight is similar to Richlea (approximately 5g/100 seeds) 
and it has yielded an average of 1320 kg/ha over more than 50 location years of advanced 
trials.  This represents a yield increase of approximately 10% over Richlea (Table 4.).  Pre-
breeder seed was made in 2010 and increased in 2011 and transferred to Washington State 
Crop Improvement Association in 2012.  In 2013, foundation seed was jointly made by WSCIA 
and USDA-ARS.  Seed of Avondale was sent to New Zealand in October 2013 for another round 
of seed increase. 



 

Table 4.  Comparison of the performance of Avondale (LC01602300R) with Richlea in 50 
location-years.  

Entry Canopy Ht 
(cm) 

Days to Mat Plant Ht 
Index 

Seed Size 
(g/100 sds) 

Yield 
(kg/ha) 

Avondale 34.4 97.5 0.95 4.9 1319 
Richlea 33.4 96.5 0.91 5.2 1197 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 





































 

 

 



 

 



AUTUMN-SOWN LEGUMES 
 
We have been ramping up the winter legume breeding program since 2010.  Prior to 2010, the 
program was very small and the emphasis was on development of Turkish Red lentils and non-
food quality peas.  Significant advances were made in improving cold tolerance and plant habit.  
Since 2010, the programs have been expanded and now the objectives are more focused on 
development of food quality green and yellow peas and Spanish Brown and Small and Medium 
Green lentils.  We are systematically incorporating alleles from superior spring varieties and 
breeding lines into cold hardy backgrounds.  The segregating nurseries have more tripled in size 
and the yield trials have also grown.  
 
The main segregating nurseries and preliminary yield trials are grown at the Spillman Farm.  The 
advanced yield trials are typically planted at four locations:  Spillman Farm, Dayton, WA, 
Garfield, WA and Genesee, ID.  In 2013-2014, there were approximately 1200 entries in the 
winter pea nursery, 450 entries in the winter lentil nursery and 200 entries in the winter 
chickpea nursery.  There were 30 entries in the advanced winter pea and 15 entries in the 
winter lentil yield trials.  The WSU and MSU Variety Testing Programs each have yield trials with 
elite pea and lentil varieties planted at Dusty, WA and Moccasin, MT, respectively 
 
2012-2013 was a good year for the winter pulse variety trials and nurseries.  As with most of 
the Palouse region, weed control was less than ideal as herbicides were not effectively 
incorporated by timely rains.  Winter survival was good.  On 2 June, 2013, when the plots were 
in full bloom, there was a brief, but intense hail storm hit Spillman Farm.  It did a considerable 
amount of damage to the lentils and, especially, the peas.  Blooms and about the top 25% of 
the plants were damaged and/or destroyed.   Due to the lack of effective weed control, very dry 
conditions and the hail storm, the winter pulses did not yield as much as they usually do.  
However, as Table 1, shows, even in a mediocre year, the autumn-sown pulses will still out-
yield spring sown ones. 
 
The winter pea and lentil advanced yield trials were planted at Tekoa, Garfield and Pullman, 
Washington between 30 September and 3 October 2012.  The food quality winter peas all have 
clear seed coats, a clear hilum and white flowers.  The food quality trials had 15 breeding lines 
and two checks, Specter and Windham.  The mean seed yields were:   Tekoa 3447 kg/ha; 
Garfield 2327 kg/ha and Pullman 2134 kg/ha.  Averaged across all locations, the highest yielding 
line was PS0017018W (3596kg/ha).  As in 2012, PS0230F210 had the highest yield in Tekoa 
(4059 kg/ha).  PS0017018W had the highest yield at Garfield (3797 kg/ha) and PS03101269W 
had the highest yield at Pullman (3276 kg/ha).  Austrian Winter Peas have pigmented seed 
coats and are typically (although not always) characterized by very long vines and small seeds. 
The Austrian Winter Pea advanced yield trials contained six entries and two checks, Granger 
and Melrose.  The mean seed yields were:  Tekoa 3112 kg/ha; Garfield 2131 kg/ha and Pullman 
2041 kg/ha.    
 
The winter lentil advanced yield trials were planted at the same time and locations as the 
advanced winter pea yield trials.  There were 19 entries and one check, Morton, in the trials.  



 

Average yield of the trials was:  Garfield 1724 kg/ha; Tekoa 3680 kg/ha and Pullman 3817 
kg/ha.   

 

The WSU and MSU Variety Testing Programs each have yield trials with elite winter pea and 
winter lentil varieties planted at Dusty, WA and Moccasin, MT, respectively.  They also have 
segregating F4 populations to evaluate and select for types well suited to the different regions.  
The bulk populations are typically spring x winter crosses that have been screened and selected 
only for cold tolerance. 

 

 AUTUMN-SOWN PEA GERMPLASM AND VARIETY RELEASES 

 

In September 2012, we registered, as germplasm, an autumn-sown pea with food quality 
characteristics, PS03101269W (J Plant Registrations 6(3):354-357).  In 2013 an autumn-sown 
pea variety, ‘Lynx’ (PS05300180W) was registered (J Plant Registrations 7(3):261-264). A PVP 
application has been filed for Lynx. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 























 

 

 



 

 





CHICKPEA BREEDING 
 
In 2013, 17 café kabuli chickpea breeding lines, three Spanish White chickpea breeding lines  
and four check cultivars were included in the Advanced Chickpea Yield Trials. The check 
cultivars included three café kabuli types (‘Sawyer’, ‘Sierra’, and ‘CDC-Frontier’) and PNW 1, a 
small round café Billybean’. Trials were planted at four locations: Dayton, WA on 3 April 2013, 
Genesee, ID on 3 May 2013, at Pullman, WA on 30 April 2013, and at Kendrick, ID on 5 May 
2013. Prior to planting all seeds received a seed coat treatment applied at a rate of 30 ml/ kg 
seed. The seed treatment solution consisted of the following compounds per 1.5 liter: 20 ml 
Apron (fungicide); 3 ml Maxim (fungicide); 98 ml Mertect (fungicide); 15 ml Cruiser 
(insecticide), and 8 g Sodium Molybendate. Mesorhizobium ciceri inoculant was added to each 
seed lot prior to planting. Three replicated plots (1.5 m x 6.1 m) were planted at a density of 44 
seeds/m2 for each entry at each location. A post plant/pre-emergence application of metribuzin 
(Sencor; 6 oz/acre) and linuron (Lorox; 1.25 lb/acre) was applied for weed control at all 
location. Unfortunately, the trials at Genesee and Kendrick were lost due to accidental 
application of herbicide during spraying of both locations to control insect pests. Gramoxone (2 
pints/acre) was applied approximately 14 d before harvest at Pullman and Dayton to promote 
desiccation prior to harvest.  
 
The grand mean of all entries over all locations was 1781 kg/ha (1590 lb/acre). The highest 
yielding location was Pullman, WA, which was harvested on 26 August 2013 with a mean yield 
of 2271 kg/ha (2028 lb/acre). The mean yield for the Dayton trial, harvested on 23 August 2013, 
was 1291 kg/ha (1153 lb/ac). Significant differences (F = 500.9; Prob > F <.0001) were observed 
between yields at the two locations. Yields and seed size observed at locations were compared 
between 2013 and 2012.  The grand mean of all entries at Pullman in 2013 was 22% greater 
than the yield observed in 2012. Similarly, the grand mean of all entries at Dayton in 2013 was 
26% the mean yield observed in 2012. The mean yields of the four check cultivars (Sawyer, 
Sierra, CDC-Frontier and PNW 1) in 2013 at Pullman and Dayton were 27 and 25% higher, 
respectively, than their mean yields in 2012.  These results suggest that overall growing 
conditions were better in 2013 than 2012.  Seed size of entries was only determined for the 
Pullman, WA location, where the grand mean for 100 seed weight was 51.1 g, which was very 
similar (99%) to the mean of 51.7 g observed in 2012. The mean seed weight of the four check 
cultivars (Sawyer, Sierra, CDC-Frontier and PNW 1) in 2013 was 97% of the mean weight 
observed for these entries in 2012. Since seed weight was similar in 2012 and 2013 but yields 
were much greater in 2013, this suggests that other components influenced plot yield in 2013. 
It is likely that greater yield in 2013 was primarily the result of more pods per plant and more 
seeds per pod than in 2012. 
 
CDC-Frontier was the highest yielding entry over all locations, averaging 2090 kg/ha. The 
highest yielding breeding lines were CA0790B0733C (1964 kg ha-1), CA0790B0547C (1956 kg ha-

1), and CA04900843C (1927 kg ha-1). The ten entries with the highest mean yield across all 
locations included seven advanced kabuli café chickpea lines from the ARS breeding program, 
the small seeded landrace ‘billybeans’, and the small café kabuli cultivars CDC-Frontier and 
Sawyer. Although yields were much greater at Pullman than Dayton, several entries exhibited 







 


