Dry Pea, Lentil, Chickpea, and Winter
Legume Breeding

2013 Progress Report

Prepared by the

Grain Legume Genetics and Physiology Research Unit
U.S. Department of Agriculture
Agricultural Research Service

Pullman, WA 99164



ARS Mission

ARS conducts research to develop and transfer solutions to agricultural problems of high national priority and provide
information access and dissemination to:

¢ ensure high-quality, safe food, and other agricultural products

e assess the nutritional needs of Americans

e sustain a competitive agricultural economy

e enhance the natural resource base and the environment, and

e provide economic opportunities for rural citizens, communities, and society as a whole.
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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.
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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).
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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 (.610z/cwt),
Mertec LSP (3.00z/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/ft*. 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


http://www.wrcc.dri.edu/
http://www.weather.wsu.edu/

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 Ibs 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 | PM | PEMV | BLRV | Days | Days Vine Pint PHI Sd Wt Yield
R1 toFlr | to | Length | Ht (g/100sd) | (kg/ha)
Mat (cm) (cm)
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



‘Agromomic Data for he Advanced Green Pea Yield Trial (1301)

Pt eu P g DD Fom ok Rl R PR Ve Cnm L o
Name Fowe Moy Node Pednck Hegt  Mately  Ider  lengh  Hegt Lo oD WS
_om. om.. o - -
Aragom R 5 5 WMy 803 16.0 a0 428 5 o0es nr 58 042 2 X2
Heiel R 5 5 610 900 150 20 452 362 08D T0.0 638 0 33 177
EBarnet 5 5 5 H|o o 120 40 uy 428 083 83 0.5 088 2 23
Columbian L1 R 5 5 437 93T 100 1.0 4.3 135 L B 55 023 48 196
PS5O 01445 R R 5 @3 o 153 20 472 402 085 Te.3 &7 083 2 X3
F505100120 R R R 627 937 112 20 470 402 083 755 .2 086 35 il
PS05100735 R R R 620 923 120 a0 457 400 087 n2 8.0 LL] 8 187
F505100736 R R R 617 930 182 20 4.7 383 083 8.2 M2 088 iz il
PS04 00840 R R 5 6290 923 150 20 4.3 308 075 5.3 R1 0.80 42 2k
PSO7100471 R R 5 620 9«0 185 20 4.2 M3 0 T3 B28 087 8 192
PS08100133 R R R @3 o 143 20 420 g2 UL 6.2 BT 093 0 ks
P508100218 627 83y 147 20 40.2 N3 078 B7.3 83 078 40 20
P508100582 R R 5 613 933 160 40 478 4.0 085 ™7 &7 0.88 33 A4
P509100034 R My T 162 0 445 403 0g2 a2 823 084 33 a3
P509100052 R & 620 w7 162 0 =BT a7 086 87 T3 0.85 0 21
P509100123 5 BT 963 140 20 4432 25 013 @a #i 073 43 il
F510100004 627 %3 138 20 B8 353 0gs mr 20 085 40 21
P5A0100037 620 937 157 0 0.7 EE 083 a2 85 0.80 42 195
F510100041 67 923 157 1.0 453 ko o 6.2 HO 082 35 183
PS10100144 623 930 14.0 0 ] 07 081 783 853 083 8 ]
F510100146 623 903 112 a0 628 502 08D &2 ™3 083 20 x4
PS10100148 620  8ay 145 a0 405 Mo 0ed L] %0 040 13 5
F510100135 i AT 133 a0 B2 283 o 620 482 07a 28 192
P510100158 67 923 152 0 45 360 0e4 ™o &30 LE:] 40 177
F510100178 617 BAT 145 20 “y 408 082 182 6.7 085 45 20
PS10100187 623 W7 178 0 5.3 415 078 w2 B85 07 13 23
F510100192 623 903 158 20 483 o 015 mry 622 088 i5 Falr)
PS5 40400205 613 880 187 0 20 435 0gs TaB E5.0 081 33 pa L)
F510100370 i o 152 a0 488 423 087 BB LN 088 45 1
B e o e o e o

Plant height was measured at fhe green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity dvided loy the plant height at the green pod stage.
Repe Nodes = average number of reproductive nodes on a plant. Agronomic data are means of three replications at Pullman, WA Planting Date: 04293043 Havest Date: 080772043



Location Yield for the Advanced Green Pea Yield Trial
Dayton Fairficld Geneses  Garfield Puliman Mean
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Leaf Type: + =normal leaf; - = afila or semi-leafiess.
Vine Type: + = tall vine; - = short vine.
Yield data are means of three replicafions at each location.






-lqmllunl\"hli Data fior the Marrowfat Dry Pea Observation Nursery (1305MF)

o oo rowe ra e o o Voo G o L % st

Namme Flowee Maurly Node Pedunce Heght Mawiy index Lengh Heght . (7 T Yed
WM. _em O, LG 8. kgha

PS12100084 620 940 180 20 485 35 075 B0 540 067 50 306 26400 104
SUPRA B0 90 40 20 M40 M5 078 650 GO0 0% 45 327 2022 100
PS12100016 B0 0 185 20 58D 430 074 B0 B0 077 40 336 2853 95
PS12100133 580 0 45 20 WO B5 0T BA0 465 073 4D 2 MMT 93
PS12100030 620 90 150 20 M5 380 0™ 05 565 080 45 M6 24y @
PS12100033 560 900 155 20 420 M0 05 B0 5 047 60 269 2394 9
PS12100015 580 @0 25 20 M0 45 0% 60 65 0% 30 328 13MI g
PS12100128 580 M0 165 20 WO A0 08 TA0 S5 0B 45 T B g7
PS12100027 B0 M0 45 20 500 30 070 775 540 070 55 320 22026 B4
PS12100019 610 &0 190 20 425 25 05 950 M0 041 60 294 2880 p4
PS12100132 620 M0 70 20 490 40 08 6B0 640 DM 30 357 HFAE gy
PS 12100017 B0 W0 70 20 40 |5 0B 640 M0 08 35 M2 N4 gl
PS1Z100031 B0 @0 155 20 40 35 079 660 B35 0% 4D 264 30 7
PS12100129 560 @0 160 20 540 470 087 7BS 6RO 087 35 37 19603 75
PS12100018 B0 %60 200 20 535 40 080 875 850 074 55 288 19382 1
PS12100125 B0 %0 25 20 5 255 089 60 435 071 50 322 18063 73
PS12100014 600 &0 70 20 400 35 079 585 505 086 40 32 18627 T
PS12100126 610 &0 185 20 ¥O M0 05 7i5 M0 048 45 326 16846 65
PS12100127 560 %00 155 20 495 A0 06 6R0 490 072 25 328 16084 &
PS 12100021 B0 M0 185 20 55 35 0® #2550 068 55 M4 1551 6D
PS12100130 580 800 45 20 435 255 05 735 400 054 50 38 1820 45
PS12100131 560 900 165 20 480 355 074 75 %5 073 55 281 8205 3
GRAND MEAN 595 99 163 20 456 B\ 075 74 55 074 44 HT 7T
cv 29 29 {28 2D 150 244 1740 122 78 m7E 2§ 85 M7
LsD

Pod height was measured at the green pod stage and at harvest maturity. Pod height index = pod height at harvest matuity divided by the pod height at the green pod stage.
Plant height was measured at fhe green pod stage and at harvest matwity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Repr Nodes = average number of reproductive nodes on a plant. Planting Date: 04302013  Haevest Date: 08/09°2043



MMean Yields of the Advanced Green Pea Yield Trial, 2009-2013
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Leaf Type: + =normal leaf, - = afila or semi-leafiess type.
Plant Type: + = tall plant type, - = short plant type.
Yield data are means of three reps per location, 4 localions per year.
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”ab"“ Daysto Flower Fods'  Pod  PodHt  PodHt Ve  Camopy PI_T F:!nr ;:;
Ko FW1 PM PEMV % My Node Pedunce Heght  Matty ndex Lengh et o (BT (LR
_em_ o, . _em. g
Carousel R s S 540 830 140 20 4638 £22 0 &2 63 0# 30 213
DS ADMIRAL R R S 60 887 157 20 50.3 438 0& T8 680 095 42 23
Deita R s S 603 83 150 10 380 12 o0& 85 40 084 30 199
PSO7100825 R R § 60 903 140 20 383 N7 07 55 483 0% 33 232
P508100950 B0 910 148 20 27 #2076 6B 538 084 40 2556
PS08101004 R R S5 623 #43 145 10 440 75 086 685 583 0B85 43 22
PS08101024 B0 @7 153 20 475 %8 05 672 448 088 33 07
PS08101022 s R S 50 883 152 20 430 #B5 07 722 85 082 35 213
Pro 103-7402 563 897 157 10 45 73 0 2 593 086 a7 214
Pro 793 ST7T  BBT 145 20 422 /2 085 625 58 089 23 264
Pro 570 897 132 20 473 03 085 743 68 08 38 29
Uriversal RS s S 557 863 162 10 3z M7 07 752  ST8 D77 48 208
GRAND MEAN 596 896 148 16 4“2 k4 0B 669 564 0B85 36 27
v 19 20 127 7. 10.0 M2 1212 18 120 1189 285 31
LSD 19 a0 a2 07 75 B5 016 BB Ha o7 17 12

FW 1 = Fusarum Wit Race 1; R = resistant; 5 = susceplible. PM = Powdery Mildew, R = resistant 5=

: - 5 = suscepiible. FEMV = Pea Enation Mosiac Virus; R = resistant; 5 = susceptible.
Pod height was measured at the green pod stage and at harvest maturity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.

Repr Modes = average numkber of reproduciive nodes on a plant. Agronomic data are means of three replications at Pulman, WA.  Flanting Date: (42672013 Harvest Date: 080972013

Location Yield Summary for the Advanced Yellow Pea Yield Trial (1302)

Fairficld Geneses Garfield  Pulman  Mean % o

Seed Seed Seed Seed Seed Caroel
Name Leaf Type  Wine Type Yield ‘field field Yield Yield

kaha kaha kgtha kgha kgha
Urivarsal = 33557 M WA 25381 29469 102
PS80 004 - b Tk WA WA T2 28722 100
Caroussl - 27427 MiA WA 29904 286B.6 100
PS08100850 - 26149 MR WA 313z 28641 ]
Pro 822 = 31049 MR WA 2342 7296 95
Pro 103-7402 235 M A 23352 279.4 a3
PSO7T100925 - 26174 M MiA 26914 26544 a2
DS ADMIRAL - Frra ks M A 25475 %347 a4
PSO81M 022 - 2664.0 M A 25823 %232 a4
Pro 793 - T4 M A HM.0 X142 a1
Delta - JB4T Mif A 192491 25469 88
PSOB10M029 - 24551 MR MiA 4772 24662 86
GRAND MEAN 28553 M A 25509 ZT0EA
Ccv 71 M A T4 72
LSD 50 M A 3252 1915
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Agronmic n Yied D ot Prlninary Green Dry Pea i T 103

TMMMMF@W&WHVMMF:‘[&&M:
e o VY ol Pl Bt My b Lo et (TS v o
o o, oM. o 3 Igh
Heagom 80 7 155 40 417 M5 05 T @5 0§ 28 X3 EEI 10
PSfOt0ESE B7 W7 155 30 M0 M3 07 B3 BE 0N 23 HE WUE ®
PSHOH00%5 B7 ®3 M5 20 67 W5 0% %5 M5 0M 35 A BE2 B
PS10100280 B0 #i 82 50 48 135 088 B3 %2073 17T N9 B0 B
PSIONNEES B7 ®3 0 30 S8 M0 0% M2 ®5 05 2 B0 %K &
PS10100264 B0 W) 15 20 43 MW7 075 TE3 %5 07 32 MO0 es g7
PSfotoEaD B3 W3 M7 40 M8 WE 0% M8 R2 0B 47 B2 MO
Barrer B0 W3 £3 20 40 £2 0% BT M7 0§ 48 65 ME) &
PS10100184 B0l &7 78 40 08 k7 01 TRS M5 078 20 MT M2 ®m
PSIBHOTOY 97 W3 f2 30 53 M7 08 58 &0 08 20 BO ZN6 g
PS10100406 Bl7 923 133 k1] M2 42 089 Be2 0 0B 38 191 M5 O m
PS10100355 B23 %3 {33 20 52 43 08 T BE1 0B 40 N4 ME W
PStOt0aTT B3 ®3 M2 50 410 M2 0B B3 ®5 OB 18 95 2B T
PS10100145 B23 923 143 20 602 562 083 B3 BB 083 40 M MNO T
PSIONDS3! B3 ®0 67 20 B8 M0 0% B3 B7 0N 32 DB MEE 5
PSfottolt2 M3 ®0 47 20 43 O 0@ G0 B2 0B 28 24 ME} 7
GRAND MEAN B2 9§ 157 28 e 422 082 B 7 08 28 HI MM4
o W 20 W6 M2 T4 135 WM &3 H5 ME% A2 36 8B
) W 12 85 23 63 95 05 13 £8 06 15 13 3

Pod height was measred at he green pod stage and afharvest ety Pod heightindex = o height ot hvest sty dvided by e pod hghtat e gren pod sage.

Plant heigh was measured a he grean pod stage and atharvect mahrty. Plant heightinden = piant heiht at harvest matut i byt plant height a e grean pad stage.

Rege Nodes = average number of reproductive nodes on a plart. Agronamic data are means of feee repications at Pulman, WA. Planing Date: 047292013 Harvest Date: 0BOTR2013

‘Agronomic and Yield Data for the Yellow Dry Pea Preliminary Yield Trial (1304)

DX Daysto Flower Pods/  Fod  FPodHt Podbt Vine  Canopy oot Htpr ol Seed

Mo Hm Miurty Node Perce Heght Mty Index Lengh Heght L (o S Yied
M. _cm. oM. o 4. kgha

Carousel 560 #93 165 20 588 422 072 753 662 088 23 230 2614
PS10100207 587 ®3 142 20 513 430 084 7B? 665 085 45 224 2380
Universal S50 857 445 20 455 440 090 692 625 080 32 M3 23706
PS10100535 580 900 422 40 I3 300 084 623 550 088 40 206 20551
GRAND MEAN 574 §90 143 18 482 380 082 712 625 088 35 M5 2409
cv 10 10 121 157 63 @B 1248 68 49 676 163 23 46
LSD 11 18 05 61 76 020 97 62 012 11 10 2328
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DN Daysto Flower Pods'  Pod  PodHt Podbt Vine  Canapy ot R*:F S0 Seed X

Namme Foer MUY Node Pedwce Hegh Matwiy mdex lengh Heghl . g LS Yed o
.o G ~Cm.. <M. -3 kgha

PS12100005 600 900 140 20 530 485 0g2 B850 720 085S a0 188 M7 14
PS12100057 a0 920 130 20 385 M5 0.9 B1.0 580 085 50 28 28805 110
PS12100096 600 900 200 20 550 455 083 845 6.5 [iF:3 ] 50 191 28579 110
Barner S5B0 900 110 10 605 46 5 o7 795 (1] 086 40 192 28135 108
PS12100407 SBD 920 115 20 M5 450 083 B35 760 (VK] ] a0 29 27694 106
PS12100421 800 800 16.5 20 56.3 46.0 081 883 76.5 .86 40 ped MTe 14
PS12100095 a0 800 16.0 20 470 435 083 720 B35 .68 2.0 174 26677 102
PS12100011 830 840 16.5 20 B23 46.0 07e 95.0 B0 068 55 196 26046 100
— 580 BED MO0 20 475 430 091 800 G670 084 40 199 2566 100
PS12100100 §0 90 45 20  3B5 30 094 S0 535 08 35 206 25971 o
PS12100035 §0 920 185 20 555 515 083 765 715 083 30 196 25667 og
PS12100105 620 @20 155 20 480 410 085 805 655 08 55 194 2503 g
PS12100001 600 920 150 20 550 420 076 815 635 078 35 216 25128 9%
PS12100032 560 B0 165 20 355 335 084 660 55 084 50 259 2423 93
PS12100119 620 950 180 20 500 390 078 B30 660 082 75 194 24006 92
PS12100087 620 @0 175 20 M0 380 095 620 50 082 25 189 ZWAT 9
PS12100058 620 @20 M40 20 420 30 088 05 G40 08 20 165 ZMEE 9
PS12100118 620 o940 180 20 535 455 085 765 675 088 25 216 299 g
PS12100120 560 o0 M0 20 405 0 091 865 605 0% 55 195 2ZME1 g8
PS12100040 §0 @0 170 20 580 400 069 725 595 082 25 210 ZAI 89
PS12100034 600 o0 195 20 680 580 085 95 785 080 35 211 ZME4 g
PS121004106 a0 900 150 20 470 40 087 75 615 087 [ 202 22421 BE
PS512100039 SBD BRO 125 20 415 300 or2 65 505 07s 40 224 2r3e 85
PS512100098 560 BSO 155 20 475 400 084 8o 800 074 45 208 21683 83
PS12100043 610 900 105 20 420 400 095 T6.0 625 0.2 an 214 21673 83
PS512100054 560 940 130 20 4315 390 090 T45 &0 V] 4n 210 29487 82
PS12100045 60 E7O 175 20 450 3495 08s B8.0 805 [iF:] 35 233 2073.0 79
PS121004122 560 900 16.0 20 520 425 0a2 860 &0 [VF: ] 45 18.7 19857 T8

Pod height was measwred at the green pod stoge and ot harvest matuity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.
Plant height was measured at the green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Repr Nodes = average number of reproductive nodes on a plant. Planfing Date: (43002013 Harvest Date: 0810872013




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 seed:s)
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, LCO8600005E 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. Asin 2012, two
sister lines, LCO8600116P, LC0O8600113P were the top yielders in 2013. They also were very
high yielding in 2010 and 2011. LCO8600113P had an average yield of 1908 kg/ha and
LCO8600116P 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 LCO8600113P. 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 Days to Mat Plant Ht Seed Size Yield
(cm) Index (g/100 sds) (kg/ha)
Avondale 34.4 97.5 0.95 4.9 1319

Richlea 33.4 96.5 0.91 5.2 1197






‘Agronomic and Yield Data for the Large Yellow Type Lentil Preliminary Yield Trail (1354)

"o Db Podd  Pod  Padit paam Ve Gy O LD Se

Name Flowee  Matwity ~Feduncle  Height Matwity Index  Lengh  Height e Weight Yield
ML LML .EmL _CTL. g kaha

LC11600381R 60.3 a5.0 20 253 18.8 075 0 36.3 0 45 1848
LC11600362R 6.0 aro 20 225 18.7 0.e 492 425 087 46 FETN)
LC11800323L 589.0 103.0 20 227 16.7 0.75 457 390 0.86 63 17368
LC11800330L 5.0 105.0 20 172 10.7 064 5 36.3 088 72 17223
LCO9e00481L 607 106.0 20 227 175 0.78 532 auy 085 (1] 16802
Richlea 6.7 103.0 20 218 15.2 0.7z 4437 3.5 0.88 49 16440
LC11800370R 61.0 103.0 10 225 16.5 0.74 478 .5 087 46 1806.1
LC11600228L ST S8.0 20 1835 14.3 o 430 36.3 0.85 61 16024
LC11e00342L 56.7 100.0 20 1848 153 0.8 455 45 a2 51 15832
LC1180018e3L 56.0 96.0 20 2007 138 0.68 473 362 0.76 62 15738
LCO96003E1L 3 102.0 20 213 16.5 0.76 485 L a7 70 15706
LC1180019aL 61.0 105.0 20 245 15.0 0.61 27 Mz 065 T2 15702
LC11600369R B0.T 104.0 20 208 152 (IVE] 4432 4.5 0.9z 49 15461
LC11e0m3saL B0.T 105.0 20 248 15.0 061 535 a7 07 T2 15368
Riveland 60.0 1020 20 230 4.7 064 483 32 084 68 15280
Merrit BT ] 1.0 20 183 135 0.74 462 a7 0.2 64 15239
LC11e00298L 8.0 100.0 20 197 143 0.73 447 8.3 087 68 1520.5
LCO9600366L 6.0 L] 20 207 14.3 0.69 505 0.3 0.80 6.3 1518.5
LC11e003s0L 60.0 LTl 20 232 16.3 0.70 485 415 0.88 51 15144
LC11e002eaL 53 1040 20 183 148 0.8 414 36.8 089 70 14479
LC11800324L 3 1020 20 T2 137 n.re 452 203 e 62 13986
LC11800343L 6.0 SE.0 20 180 137 0.7 425 Mo 0.82 6.0 13276
LC11600348L 6.0 950 10 182 100 0.5 5 23 0.4 38 11918
LC11e00288L 58.0 1000 20 213 15.3 0.73 450 393 0ET T3 11798
GRAND MEAN 87 1009 18 209 149 0.7z 466 n9 084 6.0 13465
Ccv 18 1.8 184 130 17.0 18.92 100 10.0 1028 9 B3
L5D 1.7 a0 05 45 13 0.23 1.7 B4 0.14 LL] 2113

Prod height was measured at the green pod siage and af harvest maturity. Pod height index = pod height at harvest matwrity divided by the pod height at the green pod stage.
Plant height was measured at the green pod stage and at harvest matarity. Plant height index = plant height at harvest maturity divided by the green plant height at the green pod stage.
Agronomic data are means of free replications at Pullman, WA.  Planting Dade: 047302013 Harvest Date: 08162013



‘Agronomic Data for the Eston Type Lentl Advanced Yield Trial (1351E)

'-";1}'5 Days fo Pods/ Pod Pad Ht Fod Hi Vine Canopy F,_T ' 51;:'4

Narme Flomer Matrty  Pedunce Height Maturity Index Length Height e Weiht
L. O G LML i)

Athena 61.3 i) 20 193 148 077 365 122 ns8 a0
Eston 580 @50 20 167 12 .67 363 N 085 13
LCMHBOZITIE B1.0 960 20 1“7 102 .70 362 %8 074 a7
LCOBED000SE 60.7 100.0 20 16.8 14.0 084 408 w7 092 a7
LCO9ED00SAE 573 1) 20 157 1.0 0.70 E i 5 LT a0
LCO9B000EEE 56.7 880 z0 138 105 077 355 0.0 088 19
GRAND MEAN 58.1 969 20 16.1 19 074 TR M5 085 39
cv 12 19 114 105 17 1727 84 B4 761 53
LSD 14 34 04 a0 25 023 57 ar 012 03

Fod height was measured at the green pod stage and at harvest maturity. Fod height index = pod height at harvest maturity divided by the pod height at the gren pod stage.
Plant height was measured at the green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Agronomic data are means of thres replicafions at Pullman, WA Planfing Date: 04/30/2013 Harvest Date: 0&H42013



Location Yield Summary for the Eston Type Lentil Advanced Yield Trial (1351E)

Pullman Fairfield Mean 5
Seed Seed Seed o
Name Yieki Yield Yield Eston
kgha kyha kgha kgha
LCD8E0000SE 16208 2015.1 1818.0 114
LCOS600054E 1616.3 1814.1 17152 108
LO01602273E 14815 18714 1676.5 105
LCDSE0006EE 12055 1950.3 16229 102
Afhena 16274 1594.2 1610.8 10
Esion 1402 6 1764.0 1583.3 100
GRAND MEAN 1507.3 18348 1671.1
v 84 57 70
LSD 2359 1950 1167

Yield data are means of three replicafions at each locabion.



MMean Yields of the Eston Type Lentil Advanced Yield Trial, 2008-2013

Yield data are means of three reps per location, 4 localions per year.



-lqmlln Data for the Richlea Type Lentil Advanced Yield Trial (1352R)

'-";1}'5 Days fo Pods/ Pod Pad Ht Fod Hi Vine Canopy F,_T ' 51;:'4
Narme Flomer Matrty  Pedunce Height Maturity Index Length Height e Weiht
Merit 557 103.0 20 198 147 075 433 83 089 65
Richlea BT 104.0 20 178 133 0.76 380 3.0 087 53
Avondale 613 104.0 20 158 138 0.&7 5 35.8 081 49
LCOBE01E16R BT 102.0 20 197 142 072 a5 3 0.86 64
LCOTEO051R 583 1) 20 198 172 D87 432 |7 naz 58
LCOTEO0S5IR 803 1020 20 16.8 137 n.&2 382 135 085 6.1
LCOB0D1EIR B0 102.0 10 735 162 0.69 45 400 0.86 64
GRAND MEAN 804 102.4 22 180 47 078 420 %9 0.8e 59
v 17 28 20 "7 105 B.11 45 6.9 176 kT
LSD 18 54 0e 38 27 011 34 45 0.06 0.3

Prod height was measured at the green pod stage and at harvest maturity. Pod height index = pod height at harvest matwrity divided by the pod height at the green pod stage.
Plart height was measured at the green pod sBge and at harvest matwity. Plart height index = plant height at harvest matunty divided by the green plant height at the green pod stage.
Agronomic data are means of three replications at Pullman, WA.  Flaniing Date: 04/30/2013 Harvest Date: 0BME2013



Location Yield Summary for the Richlea Type Lentil Advanced Yield Trial (1352f)

Pullman Fairfield Mean 2

Seed Seed Seed of
Name Yieki Yield Yield Richiea

kgha kyha kgha Taha
LCOTE0MS1R 19029 17762 18431 18
LCOTE00S53R 1564 2 20948 1829.5 "7
LCOBB01616R 15302 16341 15867 102
Awondale 12039 19457 1574.8 10
Richlea 13049 18059 1555.4 100
LOD9E0MEIR 14140 1676.8 1545.4 as
Mesrit 12586 1404.1 13314 85
GRAND MEAN 1456.3 17625 1609.4
v 139 98 17
LSD 3600 3020 186.2

Yield data are means of three replicafions at each locabion.



MMean Yields of the Richiea Type Lentil Advanced Yield Trial, 2009-2013

Name 2043 M2 N 20 2008

Yield data are means of three reps per location, 4 localions per year.



‘Agronomic Data for the Laird Type Lentil Advanced Yield Trial (1352L)

'-";1}'5 Days fo Pods/ Pod Pad Ht Fod Hi Vine Canopy F,_T ' 51;:'4
Narme Flomer Matrty  Pedunce Height Maturity Index Length Height e Weiht
L. O G G 5.
Brewer 560 980 20 182 105 058 408 37 082 55
LCOBE01734L 0.0 1040 20 182 153 084 420 a2 o 69
LCOTE003TEL 630 103.0 20 258 188 07 468 338 073 69
LCOTE00ITAL 613 103.0 20 268 203 076 435 303 e 69
LCOTE00S24L 60T 103.0 20 163 127 078 405 Erdi) 094 74
LCOTE00536L 603 1040 20 227 172 075 420 367 L
LCOTE00SA4L 61.0 1020 20 243 187 077 458 300 085 B3
LCOBB0BA2AL 580 1020 20 165 138 085 4032 363 080
LCOBB0E120L 580 1020 20 165 135 0 420 360 086 70
LCO9600408L 587 1020 20 190 143 076 15 M2 LD 70
LCO9600410L 587 970 20 172 133 078 355 M7 089 73
LCO96004TEL 560 1010 20 163 13 0 40 332 081 B4
Mesrit 573 1020 20 182 138 076 427 ELE) 050 62
Pennel 613 980 20 218 140 0.6 423 58 085 54
Riveland 587 1020 20 213 160 076 a7 408 0
GRAND MEAN 504 1015 20 199 149 075 a8 3,2 087 BE
oV 24 17 163 122 168 1572 57 88 B9
LSD 23 29 05 40 44 020 4p 532 043 07

Pod height was measured at the green pod siage and at harvest maturity. Pod height index = pod height at harvest matrity divided by the pod height at te green pod sbge.
Plant height was measured at the green pod stage and at harvest matwity. Plant height index = plant height at harvest matunty divided by the plant height at the green pod stage.
Agronomic data are means of three replications at Pullman, WA. Planting Date: 04/3072043 Harvest Date: 08/14/2013



Location Yield Summary for the Laird Type Lentil Advanced Yield Trial (13523)

Pulman  Garfield Fairfield Mean 2
Seed Seed Seed Seed of
Name Yieki Yield Yield Yield Mesmit
kgha kgha kyha kgha koha
LOO7600378L 1790.0 NIA 1499 1 16446 14
Fennel 16312 N 15323 15818 10
LCD9600410L 14637 NiA 16706 1567.2 109
LCOT600524L 16272 WA 15058 1566.5 109
Riveland 15744 NiA 15586 1566.4 109
LCO7600376L 1614.0 NiA 14440 1529.0 106
LOOTE00541L 1606.8 NIA 1438.0 15224 106
LCOS600408L 14014 N 1526.0 14537 M
Merrit 1464.1 A 1407 6 14359 100
LCOT600536L 14826 NiA 12666 137456 85
LOD8E0BZ3L 12638 NiA 14347 13493 a3
LODSE004TEL 14834 NIA 12265 13348 a2
Brewer 1380.8 NiA 12145 1307.7 91
LCD6E01734L 12572 NiA 13314 12943 %0
LCO860B130L 14327 NiA 10274 12299 85
GRAND MEAN 14855 NiA 1406.8 1451.1
v 1.2 NiA 16.7 14.1
LsD 2828 N 3042 197.9

Yield data are means of three replicafions at each locabion.
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Yield data are means of three reps per location, 4 localions per year.



‘Agronomic Data for the Pardina Type Lentil Advanced Yield Trial (1351F)

'-";1}'5 Days fo Pods/ Pod Pad Ht Fod Hi Vine Canopy F,_T ' 51;:'4
Narme Flomer Matrty  Pedunce Height Maturity Index Length Height e Weiht
Pardina 593 840 20 148 85 059 M7 |7 0.83 a0
Morena 803 102.0 20 175 113 076 88 385 .83 a0
LCOBE0D109P 587 a5 20 128 105 082 E vl 125 088 42
LCOBE00113P 597 100.0 20 20 117 065 o7 87 0.8 a1
LCOBE00114P 590 °80 20 1“7y 13 08 ;02 328 .84 a5
LCOBB00115P 803 100.0 20 70 18 055 &2 132 0.7 48
LCOBE00116P B0 102.0 20 23 130 067 483 350 0.7 49
LCO9ED0S0TP 803 100.0 20 185 1.0 D60 M7 27 079 a2
LC1060022P 597 oD 20 173 128 075 a1 U2 .78 42
LC10600234P 547 o8 20 175 140 078 413 Wy 0.8 46
LC10600260P 627 103.0 20 73 7.0 073 &3 365 078 a0
LC10600494P 803 102.0 20 15.8 128 naz g 78 0.93 42
LC1060064P 623 102.0 20 58 172 D68 80 373 0.2 45
LC10B0DETSP 807 101.0 20 %5 163 062 ol 70 077 a4
LCA0600712P 620 100.0 20 M5 172 070 a2 78 0.79 45
LC10600732P B0 101.0 20 240 7.0 o 43 182 0.83 46
LC10600742P B0 100.0 20 193 127 065 g M8 0.7 45
LC10600753P BT 970 20 M0 170 072 a7 32 072 43
GRAND MEAN 604 Y3 20 200 117 070 o 50 0.80 43
oy 18 18 174 159 164 19.89 1 BE 1043 56
LSD 19 a1 0.6 52 a7 023 59 50 013 04

Pod height was measured at the green pod stage and at harvest maturity. Pod haight indax = pod height at harvest maturity divided by the pod height at #ie green pod stage.
Plant height was measured at the green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity divided loy the plant haight at the green pod stage.
Agronamic data are means of fhres replications at Pullman, WA, Planting Date: (4/3072013 Harvest Date: DB/142043



Location Yield Summary for the Pardina Type Lentil Advanced Yield Trial (1351F)

Pullman Fairfield Mean o

Soed Soed Soed of
Name Yield Yield Yield Pardina

kaha kaha kaha katha
LCO8600 16P 323 18320 1882.2 12
LCO8E00 93P 1918.0 1899.8 19089 124
LCOSE00S0TF 1886.1 18032 18947 123
LC10600231F H06.2 16827 18445 120
LCO8600 15 1876.4 18472 18268 120
LC10600484F 18258 1844 4 1835.1 118
LC10600260P 20006 16524 1826.5 118
LC106006TSP 0769 15421 1809.5 17
LCOSE000EF 1742.4 1871.7 1807.1 17
LC10600732F 1867 5 17446 1806.1 17
LC10600649F 1962.9 15023 17326 112
LC106007E3F 18572 1556.0 1T06.6 1
LC10600221P 1749.8 1636.8 1693.3 110
LCOSE001 14P 1763.0 1585.8 16754 109
LC10600712F 18441 1442 4 16781 108
Morena 16449 16538 16404 107
LC10600742P 1760.8 14185 1580.7 103
Pardina 1659.5 14106 1535.1 100
GRAND MEAN 1869.1 16675 1768.2
v B2 76 6.9
LSD 1850 2127 1182

Yield data are means of three replicafions at each locabion.
Check varety = Pardina
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Yield data are means of three reps per location, 4 localions per year.



‘Agronomic and Yield Data for the Turkish Type Lentil Yield Trail (1351T)

"o Db Podd  Pod  Padit paam Ve Gy O LD Se

Name Flowee  Matwity ~Feduncle  Height Matwity Index  Lengh  Height e Weight Yield
ML LML .EmL _CTL. g kaha

LCOSE00E3T |r 3.0 20 208 158 07 440 292 074 41 18178
LCH BO2082T 56T Qo 20 14.7 11.3 0Tr a2 a2 0.8 4.4 15879
Crimsan 60.7 1.0 20 18.0 117 074 M7 255 070 34 15424
LCO9E00545T 56T 900 20 147 12.0 0.84 M5 s 085 a6 1516.0
LCO9s0042T 58.0 920 20 145 17 0.80 T2 nr 083 40 14557
LCO9e0M37T 60.0 920 20 16.3 1.7 070 kL 354 087 43 1430.5
LCOSE0B0BST 6.7 83.0 20 13.2 10.0 07 M5 Mz 081 47 13855
GRAND MEAN 583 18 20 16.1 12.3 07 s 05 0.8z 40 15336
cv 22 18 194 155 143 14.40 a7 137 14 87 an 137
L5D 22 29 07 a4 31 020 [ 3] 93 0.2z or 4673

Pod height was measwured at the green pod stage and at harvest mahwity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at harvest matwity. Plant height index = plant height at harvest maturity divided by the green plant height at the green pod stage
Agronomic data are means of three replications at Pullman, WA

Planfing Dabe: 04/30/2013  Harvest Date: DM 42043



Location Yield Summary for the Pardina Type Lentil Advanced Yield Trial (1351F)

Pullman Fairfield Mean o

Soed Soed Soed of
Name Yield Yield Yield Pardina

kaha kaha kaha katha
LCO8600 16P 323 18320 1882.2 12
LCO8E00 93P 1918.0 1899.8 19089 124
LCOSE00S0TF 1886.1 18032 18947 123
LC10600231F H06.2 16827 18445 120
LCO8600 15 1876.4 18472 18268 120
LC10600484F 18258 1844 4 1835.1 118
LC10600260P 20006 16524 1826.5 118
LC106006TSP 0769 15421 1809.5 17
LCOSE000EF 1742.4 1871.7 1807.1 17
LC10600732F 1867 5 17446 1806.1 17
LC10600649F 1962.9 15023 17326 112
LC106007E3F 18572 1556.0 1T06.6 1
LC10600221P 1749.8 1636.8 1693.3 110
LCOSE001 14P 1763.0 1585.8 16754 109
LC10600712F 18441 1442 4 16781 108
Morena 16449 16538 16404 107
LC10600742P 1760.8 14185 1580.7 103
Pardina 1659.5 14106 1535.1 100
GRAND MEAN 1869.1 16675 1768.2
v B2 76 6.9
LSD 1850 2127 1182

Yield data are means of three replicafions at each locabion.
Check varety = Pardina






‘Agronomic and Yield Data for the Zero Tannin Type Lentl Yield Trail (1361)

"o Db Podd  Pod  Padit paam Ve Gy O LD Se

Name Flowee  Matwity ~Feduncle  Height Matwity Index  Lengh  Height e Weight Yield
ML LML .EmL _CTL. g kaha

LCOSE00a39YZ 60.3 108.0 20 208 138 067 46.7 393 084 5.3 17087
Shasta 56T 107.0 20 14.3 12.0 084 423 a2 0.90 57 1539.3
Cedar 58.3 103.0 20 16.7 11.0 067 a7 3T 0.as 51 14826
LCOSE00a30YZ 587 106.0 20 205 13.0 0 465 400 0.86 54 1477.3
LCOTe00Z24YZ 3 103.0 20 155 128 083 4.0 EFi] 0 B.A 13120
LOO4B0015YZ 9.0 1060 20 16.3 13.0 o 385 362 ez 6.7 13066
LC99E0Z585RE 58.0 1030 20 133 11.0 083 kU 30.8 ne4 43 13032
LCO4600:389Y 2 ST 107.0 20 177 13.2 075 40.5 358 nes 6.7 11284
GRAND MEAN 585 1052 19 16.9 124 075 4“6 364 nes 57 14072
cv 21 25 104 LN 82 a1e 5T 6.0 5.13 ae a4
L5D 22 LN 0.3 28 1.8 o2 41 kL 0.08 04 2381

Pod height was measwured at the green pod stage and at harvest mahwity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at harvest matwity. Plant height index = plant height at harvest maturity divided by the green plant height at the green pod stage
Agronomic data are means of three replications at Pullman, WA

Planfing Dabe: 04/30/2013  Harvest Date: 081 672013









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). Asin 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 vyield 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 F,; 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.






MMean Yields of the Advanced Winter Lentil Yield Trial, 2009-2043
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Yield data are means of three reps per location.



‘Agronomic Data for the Advanced Winter Pea Yield Trial (1322)

FW1 PM  PEMY DEE Daysio  Flower  Pods/ Fod PodHt  PodHi  Vine  Canopy FI-T t Rtpr

Narme Fomer M3ty Node Pedunce Height  Matwity Index  lengh  Height o b
P = 1 ) I .. o+ L+ 11

Specter R 5 S M @7 155 20 810 165 02 W7 #3 42 47
Windham R s s Iy om0 155 20 e 2132 076 492 70 0.76 EY:
PSO0YTO1EW R 5 s ME M2 480 10 713 157 035 g W7 0.3 15
PSO230F082 R 5 § M7 7m0 162 10 28 12 D& M5 m7 0.69 43
PSO230F210 R s s [y W2 162 20 723 180 025 1063 8 029 4p
PS03 01269W R s 5§ M5 e 16.8 20 712 27 032 107 508 046 EY:
PS05300180W R s s M0 2 153 20 233 16.0 0F 540 3.5 062 58
PSOS300Z34W R s s 7|6 186 132 10 M7 127 051 512 302 .59 ap
PS0G300008W M3 e 13D 20 420 203 050 BT 400 046 57
PS0G300024W 5 24 70 125 10 735 155 066 478 352 074 a2
PS06300028W M7 MW 173 20 208 127 oM 7 M2 043 52
PSO730004TW R s M o 170 20 287 19.7 068 473 407 087 ar
PSO7300136W 5 0 m3 154 20 1.7 183 054 568 401 .69 54
PSO7300450W TR 11 170 10 653 19.3 030 1422 480 043 5.0
PS09300404W M7 @0 ;e 20 383 127 033 553 M5 063 EY:

FW 1 = Fusanum Wit Race 1; R = resistant; 5 = suscepbible. PM = Powdery Mildew: R = resistant. 5 = suscepiible. FEMV = Pea Enation Masiac Virus; R = resistant; 5 = susceptible,
Pod height was measwred at the green pod stage and at harvest mahwity. Pod height index = pod heightt at harvest mahurity divided by the pod height at the green pod stage.

Plant heigiht was measured at the green pod stage and at harvest matunty. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Repr Modes = average number of reproductive nodes on a plant. Agronomic data are means of three replications at Pulman, WA, Planting Date: 10/03/2012 Harvest Date: 07/ 247201



Location Yield Summary for the Advanced Winter Pea Yield Trial (1327)

Rosalia Garfieid Daylon Puliman Mean 5%
Seed Sead Sesd Soed Sead of
Name Yiekd Yield Yield Yield Yiedd Windham
kgha kgha kgha kgha kgha
PSO0TO18W 4058 1 37978 NA 2033.0 3596 6 181
PSOZ30F210 47732 32383 WA 21108 3190.8 160
PSOS300E34W 3409.1 37851 NA 213120 31021 156
PSO730004TW 37661 2500.5 NA 28953 30570 154
PS03101 2690 37392 2047 5 NA 22764 2987 7 150
PS06300028W 42780 19318 A M54 27883 140
PS06300024W 35850 25779 A 943 Te5T 140
PS06300008\W 835 19132 A 18850 2660.6 134
PSO73001500W 39694 19087 A 19740 26174 14
Specter 3583.0 20641 A 1B55.3 2503.1 126
PS09300404W 700 24022 A 17658 2927 Lr!
PS05300180W 6E5 5 1995.0 A 18470 825 110
‘Wincham 24 12397 A 2000.1 1984.1 100
PSO7300136W .8 1626.4 WA 1455.7 1845.0 8
PSO230F082 2359 1497 6 A 14377 Ta7 B
GRAND MEAN 4T 6 23274 A HHM5 26365
cv 155 364 A 225 M3
LSO 948 14192 A B45 5031

Yield data are means of three replicafions at each location.
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Leaf Type: + =normal leaf, - = afila or semi-leafiess type.
Plant Type: + = tall plant type, - = short plant type.
Yield data are means of three reps per location, 4 localions per year.



‘Agronomic and Yield Data for the Winter Dry Pea Prefiminary Yield Trial (1323)

Leaf Vine DEE Daysto Flower Pods'  Pod  PodHt PodHt Vine  Canopy Fl-Tt H‘;' 512:‘ Seed

Name Type Type FW1 PM PEMV _ " Maury Node Pedurce Hegh Mawily Index Lengh Hegnt o (T % Yied
Em.. _em.. .EmL LEmL .g. kgha

PS11300289W 2430 2863 205 20 3¥2 127 0F 555 57 049 37 182 38504
PS11300087W 237 2830 175 20 B2 5 072 B4R 475 074 42 154 37422
PS11300240W 237 W0 155 20 U3 72 0 S50 432 076 40 162 31407
PS11300287W 2513 2840 208 20 /7 BT 08 S48 W5 088 35 M7 27696
PSOT30006TW - - R S 217 2870 163 20 1!2 M7 075 503 M3 0B 43 137 26912
PS11300201W 7387 2863 138 10 38 267 08 533 430 082 38 171 2598
PSOTI0IZIW - - S 230 2840 168 20 28 27 08 52 3¥2 088 45 160 25833
PS11300199W 2307 2883 180 20 20 28 07 43 ;W7 072 47 168 25308
PS11300042W 2353 47 172 20 245 193 08 525 M8 067 17 135 24580
PS11300282W 2430 2883 155 20 %3 {3 08 BA7T M2 084 47 BT 24318
PSOEI0TIZW - - 2423 7883 138 20 287 182 084 567 400 072 48 156 23905
PS11300040W 2363 20 70 10 320 M7 076 $2 420 08 30 125 2375
PS11300279W 24317 2870 180 20 22 185 080 635 30 057 45 155 23458
PS11300041W 2377 A7 45 20 %8 162 08 458 M5 070 43 142 2360
PS11300039W 2410 2863 160 10 27 20 08 533 |7 074 15 135 21485
PS10300025W 2367 2827 148 20 23 M7 08 52 B0 073 47 M4 19186
PSOG000EOW - - s 2373 2833 142 20 20 23 07 448 M3 077 32 139 1m9E7
PSOS300107TW 410 2827 137 20 248 100 042 467  ZO0 060 42 125 18958
PS11300290W 2457 2003 193 20 560 137 025 42 3|3 043 13 12 18733
Specter - + R S S 23 2887 73 20 710 132 018 1022 477 046 42 114 {17702
PS10300014W 290 2007 210 20 475 163 03 640 412 064 33 152 17A7
PS11300288W 2380 22827 BT 20 430 150 038 67 305 051 33 172 {7z
PS11300129W 2300 2863 190 20 43 75 050 S92 M3 053 57 132 ATI7E
PS11300189W 2470 2863 192 20 20 22 080 430 }{S 080 17 133 1634
Windham - - R S S %7 2803 10 20 07 187 08 538 :3 06 13 134 16133
PS11300200W 2403 287 177 10 27 B2  OM 5 43 073 45 62 14905
PS11300060W 2370 BT 138 20 27 118 043 505 20 056 a7 107 12308

Leaf Type: + = nomal leaf; - = afila or semiHeafliess. Vine Type: + = tal vine; - = short vine.

PW 1 = Fusanum Wit Race 1; R = resistan{; 5 = susceplible. PM = Powdery Midew, R = resistant; 5 = suscepiible. PEMV = Pea Enation Mosiac Virus; R = resistant; 5 = suscepfible.
Pod height was measwured at the green pod stage and at harvest mahwity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at karvest matwity. Plant height index = plant height at harvest maturity divided by the plart height at fhe green pod sage.
Repr Modes = average number of reproductive nodes on a plant. Agromomic data are means of three replications at Pulman, WA.  Planting Date: 10W1/2011  Harvest Date: 07730020



‘Agronomic and Yield Data for the Winter Dry Pea Observation Nursery (1325)

Leaf Vine DEE Daysto Flower Pods  Pod  PodHt PodHt Vine  Canopy FI-Tt H‘;' 512:‘ Seed

Name Tpe Type FW1 P PEMV 0 Matty Node Pedurce Heght Matwiy Index lengh Hegnt o (T T Yied
EM. _em.. _cm.. Lom_ 4. [kgha

PS12300045W M90 220 205 10 545 105 019 920 M0 037 55 153 27270
PS1Z30001EW 4D 40 M0 20 450 0 051 675 48D 073 45 150 23085
PS12300054W M7D 70 480 20 M0 |5 07 S0 |5 077 45 138 1786
PS12300001W 20 WI0 155 1D 40 285 08 SO0 405 081 30 120 17854
PS12300002W M1D 2090 155 10 25 M0 07 S5 30 065 50 126 17000
PS12300080W M50 2890 175 10 605 275 045 12770 560 044 60 166 16323
PS12300065W 2500 870 195 20 450 20 Q60 S90 44D Q75 40 160 15877
PS1Z300010W +- - M50 90 185 20 70 MO 05 60 3D 054 40 172 15618
PS12300006W M7D 70 205 20 480 235 04 680 M5 050 45 143 15143
PS12300026W 20 WSO 65 1D 00 225 075 435 400 0QE2 40 144 14583
PS12300061W 2500 850 245 20 485 205 04 610 W5 06 30 M4 14386
PS12300049W 2520 2890 185 20 445 120 0T TI0 M5 049 40 165 14148
PS1Z300008W M7D IO M5 1D @5 200 051 595 325 055 50 126 43331
PS12300053W 00 870 185 20 555 45 00 M5 245 024 60 125 12694
PS12300030W M30 2090 160 10 325 190 05 680 350 051 70 ME 1282
PS1230005TW M70 2850 230 20 395 260 066 590 460 078 65 131 12196
PS1230007TW M70 2920 190 20 730 ZW0  0F 1135 555 049 45 158 1204
PS1Z300032W M7D MO 175 20 265 145 055 465 305 066 50 202 12082
PS12300038W 250 2090 150 10 285 175 061 460 305 066 25 184 11907
PS12300048W M7D 2090 140 20 85 20 007 595 65 028 60 165 11845
PS12300079W M30 2890 245 10 760 M0 02 1130 565 050 40 164 11638
PS12300040W 210 2800 135 20 05 185 061 460 365 079 40 162 11574
PS1Z300052W /0 W/I0 185 20 25 M0 085 530 35 063 55 146 11379
PS12300012W 290 2870 180 10 625 105 047 145 335 032 55 125 10443
PS12300078W M00 220 250 20 765 235 03 1280 565 044 55 165 9708
PS12300064W 290 2850 250 20 385 225 0% 585 340 058 50 147 9438
PS12300023W 210 2850 135 20 275 145 05 SO0 305 Q61 55 156 932

Leaf Type: + = mormal leaf; - = afila or semiHeafless. Vine Type: + = tall vine; - = short vime.

FW 1 = Fusanum Wit Race 1: R = resisiant 5 = suscepiible; PM = Powdery Mikdew: R = resistant; 5 = susceptible; PEMV = Pea Enation Mosiac Virus: R = resistant; 5 = susceplible.
Pod height was measured at the green pod stage and at harvest mahrity. Pod height ndex = pod height at harvest maturity dvided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at harvest matuity. Plant height index = plant height at harvest maturity dhided by the plant height at the green pod stage.
Repr Modes = average number of reproductive nodes on a plant. Planing Date: 100372012 Harvest Date: 080652013



-lqmlln Data for the Advanced Austrian Winter Pea Yield Trial (1321)

FW1 PM PEMV DEE Daysto  Flower  Pods/ Pod PodHt  PodHt Vine  Canopy Fl_‘?t"t Rtw

Name Flowee Maurity  Node  Peduncle Height  Matwity Index  Length  Height o 1%
=) L. LML LSO

Granger R 5§ § 230 27 170 10 6.8 123 017 1110 425 0.3 42
Meirose S 5 5 2450 2910 16.3 10 58.3 192 035 a8 452 0.48 &0
PSO7300082W s 70 2933 185 20 0.5 168 024 1437 50.3 0.44 ar
PSO73004124W R S 2403 2783 16.8 20 298 145 053 440 2 0.7 a0
PS09300095W 20 223 158 10 732 180 025 1040 433 043 an
PS08300129W 2403 2933 147 20 54.3 120 023 D0 425 0.47 a5
PS10300031W 2450 2933 172 20 72.3 203 028 113z 443 0.3 45
PS10300135W 2483 2MT 182 20 72 78 022 600 245 0.42 3z
GRAND MEAN 2428 2808 170 15 58.0 151 028 @5 408 047 35
oV 04 08 143 78 16.9 392 53.84 "7 M7 3347 216
LSD 17 43 42 o7 174 104 027 9.0 176 027 15

FW 1 = Fusanum Wit Race 1; R = resistant; 5 = suscepbible. PM = Powdery Mildew: R = resistant. 5 = suscepiible. FEMV = Pea Enation Masiac Virus; R = resistant; 5 = susceptible,
Pod height was measwred at the green pod stage and at harvest mahwity. Pod height index = pod heightt at harvest mahurity divided by the pod height at the green pod stage.

Plant heigiht was measured at the green pod stage and at harvest matunty. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Repr Modes = average number of reproductive nodes on a plant. Agronomic data are means of three replications at Pulman, WA, Planiing Date: 10/03/2012 Harvest Date: 07280201



Location Yield Summary for the Advanced Ausirian Winier Pea Yield Trial (1321)

Rosalia Garfield Dayton Pullman Maan %
Seed Seed Seed Sead Seed af
Hame Yiekd Yield Yield Yisld Yiekd Granger
kaha kaha kgha kgha kgha
PSO7300082% 4159.0 24209 NA 2867.0 3149.0 142
PSOE00095W 38477 2609 1 WA 16128 ] 122
PSOE3001200 2619.8 22542 NiA 25362 24701 111
PS10300135W 27866 21633 NA 2122 23740 107
PS10300031W 3042 2 2093 NA 15024 2378.0 102
(Granger 7.0 19936 NA 1637.7 ZM6.A 100
PSO7300124% a0 171906 NA 19829 738 ug
Melrose 24384 1681.3 NA 1890.7 2003.5 a0
GRAND MEAN 124 21314 WA 20415 4784
v 78 184 WA 177 138
L5D 4283 BT NA B75.8 2686

Yield data are means of three replicafions at each location.



-lqmllnﬂ‘l'illl Daia for the Austrian Winier Dry Pea Preliminary Yield Trial (1324)

Leaf Vine DN Daysto Flower Pods  Pod  PodHt Podbt Vine  Cancpy ' Htpr ol Sesd

Nome Te Type FW1PM PEMV Moty Node Pesnce Heght Matwiy dex Lengh Hewnt (LSS Yied
Em.. _em.. .EmL LEmL 3. kaha

PS10300120W 797 240 135 10 TI5 63 023 182 &7 03 33 134 29637
PS10300068W 2500 2903 193 20 607 98 017 970 32 035 47 135 27204
PS10300134W 2400 2827 W0 20 @0 47T 042 602 185 03 35 {27 26584
Meirose + + S § S 37 20 62 10 64T 75 043 1148 268 035 42 42 19361
PS10300121W 63 2940 165 10  ©68 182 027 1170 438 037 43 {21 18424
PS10300118W 470 2927 167 10 682 150 02 M0 M5 035 52 146 18244
Granger -+ R S S 0 297 2B 20  T43 150 020 1150 MO0 036 35 118 13265
GRAND MEAN 2452 2007 175 46 635 123 019 1041 312 038 41 127 BT
v 08 07 67 269 127 OS24 4978 152 283 3|} 229 B0 182
LSD 17 37 52  OF 143 15 047 |2 7T 0B 16 18 7139

Leaf Type: + = nomal leaf; - = afila or semiHeafliess. Vine Type: + = tal vine; - = short vine.

PW 1 = Fusanum Wit Race 1; R = resistan{; 5 = susceplible. PM = Powdery Midew, R = resistant; 5 = suscepiible. PEMV = Pea Enation Mosiac Virus; R = resistant; 5 = suscepfible.
Pod height was measwured at the green pod stage and at harvest mahwity. Pod height index = pod height at harvest maturity divided by the pod height at the green pod stage.

Plant height was measured at the green pod stage and at karvest matwity. Plant height index = plant height at harvest maturity divided by the plart height at fhe green pod sage.
Repr Modes = average number of reproductive nodes on a plant. Agromomic data are means of three replications at Pulman, WA.  Planting Date: 10032012 Harvest Date: 0772620
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Name Flower Matwity Peduncle Height Maturity  Index Lengh Height Inde Weight

..em.. oL .G _Gm.. g kgha
LC1160W0031W 2313 2930 20 218 15.8 [ 498 400 0.8 ar 4410 5
LC1 1 60v00ZEwW B0 2830 20 203 14.8 075 508 M 0.6 36 43886
LC1 1 e0WI0TEW ME0 240 20 168 145 0.88 458 36T 0.8 35 4287 ¢
LC11e0W0041W M57 2830 20 178 13.5 {1 497 N7 0.64 39 41607
LC1180W0038W Me7 2830 20 200 145 073 480 332 0.6 44 40110
LC1160WD04EW 270 20 20 218 14.8 068 56.8 ) 0.54 9 40062
LC1160W00T1W 2430 280 2.0 16.0 14.0 0.88 415 350 o4 32 4000.C
LC1160vI0BIW 2513 2860 20 252 18.8 0.76 518 400 075 33 39T0.E
LC11e0WI01TW 2543 2850 20 M3 182 0.80 527 LR 075 32 3955 4
LC11e0WD020W 2550 2850 20 253 14.7 058 548 Nz T 32 3904
LC1160W00TIW M57 20 20 150 1ar 049z 422 328 ora ER 380 E
Morton 210  2%.0 20 182 14.3 0.7 5 328 074 32 ATEE.C
LC1160v003sw 2457 2920 20 218 143 0.68 545 320 0.60 kL] 37401
LC11e0WI030W B0 2850 20 188 18.0 0.96 a7 o 0.83 A7 3BT
LC1180WI0T2W 2423 2600 20 167 128 078 450 315 or2 i3 el
LCOSE00004WT Z3|T 2860 20 23 137 066 513 EL orr =1 3551 4
LC1160WI0EEW 37 2830 2.0 185 143 079 443 373 0.4 35 3329 1
LOOSe00512WT 217 2890 20 138 5 069 487 anz 0.63 16 33031
LC11e0WI036W 2537 2860 20 213 133 062 567 00 0.55 41 32350
LC1 OBOFDDISW 2423 2820 20 158 11.8 0.80 477 T 0.68 9 3074
GRAND MEAN MAEE 2928 19 197 14.5 076 494 a4 or 15 3817 -
Ccv oy 05 151 189 17.8 2142 108 122 17.62 57 73
LSD a1 24 04 6.1 432 027 a8 (1] 0.2 03 4549

Pad height was measured at the green pod stage and at harvest maturly. Pod height index = pod height at hanvest maturity divded by pod height at the green pod stage.
Plant height was measured at fhe green pod stage and at harvest maturity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Planfing Date: 10032012 Harvest Date: DB0G/2013



Location Yield Summary for the Winter Lentil Advanced Yield Trial (1341)

Garfield Tekaa Pullman Mean L]

Seed Seed Seed Seed of
Name ik ield Yiekd Yield Marton

kgyha kgfha kgha kgha
LC1160Wo031W 3525 45476 42109 2120.3 1
LC11e0wao2ew 24565 43491 43686.3 7306 128
LC11E0wWooTaw 1611.3 4097 1 4287 9 3632 1 124
LC11e0wWansaw 26195 EXE R A006.5 3ME9.0 119
LCA1e0wWo01nw M48 37T 39554 M0 17
LCA1e0wWa0d 1w 19731 4480 44807 33839 116
LC1160Wa030w 2055 3867 2 3697 .0 33566 115
LC11e0wa0ieaw 23H4 AH6.5 37401 32137 10
LC1160Wo03aw 18906 69 4010 3206.2 110
LCA160Wa0TIw 13820 39832 38946 3089.9 106
LCA1e0wWooT2w 17726 37036 36536 0433 104
Morton 15726 300.3 ITe8.0 29138 100
LC1180wWaaT1w 12818 M4 A000.0 2894 4 |
LC11e0waoesw 18478 33309 33291 28359 a7
LCOSE0000EWT 13845 356.1 514 2797.3 95
LC11e0wWanasw 20843 28704 32350 27331 a3
LCA 1 eOwo02omn 966 266 39093 26508 1]
LC1160Wa0BIW TB0.2 IM4EE 706 25899 bl
LC1DE0FID0SYY 216.5 153 TS 22038 -]
LCOSE00S12WT 434 2939.0 33031 21B3.5 4
GRAND MEAN 1742 3680.8 TS 0742
Ccv T3 132 73 16.0
L5D 10863 8086 4819 386.5

Yield data are means of three replicafions at each location.

Chedk = Morton






‘Agronomic and Yield Data for the Large Kabuli Chickpea Preliminary Yield Trial (1383)

”"‘bﬁ Daysto  Pods/ Pod  PodHt  PodHt  Vine  Camopy F}:“ 51:; Seed
Name Fowee VAR Pedunce  Heght  Mawsy  hndex  lengh  Hegh 0 oo Vied
LML _CMmL. _CM.. B a katha
CA11900028C 560 W70 1 283 258 pe1 542 12 085 521 %32
CAQB90BOS81C 56.0 109.0 1 260 185 071 58.0 503 047 496 2575
CA11900031W SE7 1080 1 22 22 076 803 527 088 559 52
CA11900050C 587 1410 1 20 292 091 595 502 085 508 2514
CA11900064W SE0 070 1 57 18 083 m7 88 081 491 2501
CA11900113W B0.0 1130 1 302 25 074 53 465 083 568 2438
CA11900088C 560 1120 1 283 27 081 583 a0 081 487 2374
CA11900139W §1.0 1120 1 77 333 088 g0 557 089 420 22
CAQB90B0435C 560 1090 1 “y 07 08 70 703 o0& 589 218
CA119001Z7W B0.0 1410 1 333 75 082  g28 533 085 454 pos ]
CAQB90B0103W 597 1110 1 M7 85 082 5 42 086 574 prbr)
Sierra 550 106.0 1 2 333 080 23 535 086 521 e )
Troy 593 1140 1 27 23 081 548 77 &7 562 285
CA11900014C 593 1110 1 %68 20 085 578 28 091 566 2188
CA11900036W B0 1100 1 17 %8 080 617 533 086 579 2154
CA11900068W 628 1120 1 393 296 075 548 46 082 423 1985
CAQB30B0085W B0 1140 1 22 58 080 805 515 086 569 1939
CAQB90BOZ86C 548 1050 1 45 19.1 078 51 45 086 169 1908
CA11900143C 593 1150 1 455 412 08 @7 623 090 487 1892
CAQB90B043TW 587 116.0 1 33 293 085 45 47 085 407 17%
GRAND MEAN 567 1105 1 25 273 084 805 27 087 507 2248
oV 20 13 1 100 13.1 928 83 46 905 15 5
LSD 19 25 1 54 59 013 8.3 40 043 28 205

Prod height was measured at the green pod stage and af harvest maturity. Pod height index = pod height at harvest matwrity divided by the pod height at the green pod siage.
Plant height was measured at fhe green pod stage and at harvest matuity. Plant height index = plant height at harvest maturity divided by the plant height at the green pod stage.
Rep Nodes = average number of reproducng nodes to a plant. Agronomic data are means of three replications at Pullman, WA Flanting Date 047302013 Harvest Dabe: D8/207201:



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/m? for each entry at each location. A post plant/pre-emergence application of metribuzin
(Sencor; 6 oz/acre) and linuron (Lorox; 1.25 Ib/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 Ib/acre). The highest
yielding location was Pullman, WA, which was harvested on 26 August 2013 with a mean yield
of 2271 kg/ha (2028 Ib/acre). The mean yield for the Dayton trial, harvested on 23 August 2013,
was 1291 kg/ha (1153 Ib/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 CAO790B0733C (1964 kg ha™*), CAO790B0547C (1956 kg ha"
1), and CA04900843C (1927 kg ha™). 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



‘Agronomic and Yield Data for the Large Kabull Chickpea Advanced Yield Trial (1381)

”"‘bﬁ Daysts  Pods Pod PodHt  PodHi  Vine  Camopy F}:“ 51:;
Name Fowee VAR Pedunce  Heght  Mawiy  hndex  lengh  Hegh L oo
L. - | O, =) . - .
Sierra 550 106.0 1 22 252 079 558 487 088 498
Sawyer 55.0 1040 1 s 2o 084 B45 520 0.81 416
CDC-FRONTIER 567 107.0 1 367 15 0.78 565 480 086 17
Billy Beans 577 105.0 1 %8 195 0.73 570 530 093 296
CAD4900843C 56.0 108.0 1 77 195 0.7 577 477 0483 566
CADGIOBOZS0C 577 1.0 1 355 57 0.73 B8 577 0489 520
CAOGI0BO4ZTC 560 108.0 1 208 55 0.5 505 495 0482 517
CAOTI0BO0MC 503 109.0 1 M7 240 0.7 §22 522 084 532
CAOTI0B0042C 557 107.0 1 202 5 .84 §20 S48 089 455
CAOTIOBOD43C 550 107.0 1 338 303 088 867 570 086 520
CAOTI0BOO0SIC 550 110.0 1 5 %7 083 563 573 047 556
CAOTI0BO0SAC 570 107.0 1 M5 Tz 0.80 §13  S13 084 517
CAOTIOBOSATC 56.0 109.0 1 333 72 0.7 507 435 072 488
CAITI0B0S49C 560 10B.0 1 25 na 0.7 540 483 080 454
CAOTI0B0E42C 56.0 108.0 1 757 27 0.88 575 477 084 59.1
CAOTI0BOTIIC 56.0 112.0 1 35 240 0.76 547 492 090 498
CAJBI0B0426C 573 1.0 1 30 %0 .84 g7 52 08 566
CAQS30B00ESW 620 113.0 1 310 72 0.83 582 513 088 574
CADSR0B0434C 550 107.0 1 77 28 0.86 553 490 089 524
CAQS90B0496C 56.0 107.0 1 323 230 0.7% 550 435 080 575
CADSIOBOSIHC 550 107.0 1 255 M0 &2 577 478 0483 528
CAQSI0BOSSAC 550 111.0 1 2537 28 0.8 530 443 0483 582
CADS90B0ZEW 593 109.0 1 73 192 072 505 418 084 522
CAQS90B0B4EW 593 111.0 1 773 233 0.86 42 #5077 559
GRAND MEAN 56.7 108.3 1 305 22 0.80 587 495 0485 51.1
v 45 13 1 147 13.0 1279 89 58 883 e
LSD 42 23 1 74 52 0A7 85 47 042 32

Pod height waz messured of bee groen pod sisge arsd ot hervest makurdy. Pod heightindes = pod height of hanvest mabusly divided by the pod height of bhe green pod siege

Park height weas messured st fre green pod singe and st harsest mshudy. Plant height index = plant heighl st barvest maskuedy divided by Ee plant height ol the green pod siage.

Fiep Modes: = svemge number of reproducing nodes fo a plant. Agronomic dets see means of e replications o Pulman, WA, Planfing Dele: 04302013

Hareest Deie- DE262013



Location Yield Summary for the Large Kabuli Chickpea Advanced Yield Trial (1381)

Puliman Kendrick  Dayton Geneses Mean %

Seed Seed Seed Seed Seed of
Name Leaf Type Seed Type  Yield Yield il Yield Yield Sierra

kgtha kgfha hg/ha kgha kgha
CDC-FRONTIER C = 2642 1488 2090 Fa
CAQT0BOTIAC C c 2564 1365 1964 114
CAQT0BOSATC C = 2489 1443 1956 113
Billy Bears C 2418 1480 1649 113
CAQ4800843C C = 2430 1434 1927 111
Sawyer 5 C i 1541 13 111
CAOT0BOI4C C = e 149 1902 110
CAQTI0BOARC C c 2473 1323 1898 10
CADE0B0AITC C = 3 13 1836 106
CAQTI0BO03AC C C 2350 13 1626 106
CADBI0B053I1C C = 33 1296 1817 105
CAOT0BOB2C C C 3z 1275 1794 104
CADE0BOSIC C c 2240 1322 1781 103
CADE30B0q20C C c 2387 1152 177 102
CAQTI0BODS2C C = 2251 1287 1769 102
CAQTI0BOD4IC C [ 65 1254 1759 102
CADE0BOZS0C C = 285 1M 1728 100
Sierra 5 C i3 1309 1722 100
CADE0B0434C C c 2135 1281 170a |
CADBI0B0E2EW C w 254 121 1698 ]
CADTI0BO0SIC C = 1934 1265 1600 a2
CADB0B0496C 5 C 2108 1091 1600 a2
CADES0BOBAEW C w 1894 943 1444 e
CADE0BOIaNY C L 1710 852 1281 ™
GRAND MEAN ZZr 124 1781
v 4 11 7
L5D 174 236 1A

Leaf Type: C = compound leaf, 5 = simple leaf type. Seed type; W = white seed type, C = cafe sead type
Yield data are means of three replicafions at each location.



MMean Yields of the Kabuli Advanced Yield Tral, 2008-2013
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Name Leaf Type  Seed Type 23 M2 1
kgha kgha  kgha
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Leaf Type: C = Compaund leaf, 5 = Simple leaf
Seed Type: C = Cafe seed type, W = White sesd type
Yield data are means of three reps per location, 4 localions per year.



