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1. Identify peavarieties with superior performance under direct seeding.
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3. Deermineif the performance ranking of peavarieties under direct seeding is different
from that under conventiona seeding.
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STATEMENT OF PROBLEM:

Conventiond tillage practices commonly used in the highly erosve Palouse region of eastern
Washington, northern Idaho and northeastern Oregon threaten the sustainability of
agriculturd production. Reduced tillage and direct seeding into standing stubble provide
greater crop residue to protect the soil surface from erosive forces such as spring rain and
runoff from snow melt. Sgnificant information is available on the performance of whest and
peavarietiesin conventiond tillage conditions, however, rlatively little information is
available on production under reduced tillage and direct seeding. Results of this study will
provide needed information on the adaptability of pea varieties to these conditions.

ZONE OF INTEREST: Paouse region of Idaho, Washington and Oregon
ABSTRACT:

Conventiona tillage practices are atradition in the Paouse region of the Pacific Northwest;
however, the impact on the soil is threatening the sustainability of crop production. Reduced
tillage and direct seeding into previous crop stubble (no-till) offers sgnificant environmentd
benefits for crop production. All pea varieties currently available to growers have been
developed under conventiond tillage conditions and with little understanding of their
response to no-till conditions. Fifteen to twenty pea varieties were compared in conventiond
tillage and no-till conditionsin Idaho and Washington between 2000 and 2002. Seed yield
was lower under no-till in dl tridswith few individud varieties producing greater seed yield
under no-till conditions. Severa factors contribute to the reduced yied including cold and



wet soil conditions, poor stand establishment and dow crop growth. Lifter and Karitawere
the highest yidlding green pea varieties while Badminton and Swing were the highest
yielding yellow peavarieties. In generd, varieties with the tendrilled lesf type and short vine
length were the most upright and easiest to harvest. Direct comparison between conventiona
and no-till conditions indicated Sgnificant variety by tillage system interaction, however, no
variety produced greater seed yield on average in no-till compared to conventiond tillage
conditions. Overal, peavarieties well adgpted and high yielding under conventiond tillage
are dso well adapted and high yielding under no-till conditions. Further investigation into the
effect of the no-till environment on individud varieties will ad in establishing specific
breeding objectives and dlow fina conclusions to be drawn regarding variety adaptation to
no-till conditions.

RESULTS AND INTERPRETATION:

Idaho Trials

Dry peavariety evauations were conducted at three locationsin northern Idaho in 2002. No-
till (NT) trids were planted at the Parker Plant Science Farm near Moscow and southeast of
Genesee in cooperation with Russ Zenner. Trids at Genesee and Moscow were sown on 23
April 2002 following spring whest and barley, respectively, using afive-row flexi-coil plot
drill with Anderson openers. Stands establishment was excellent at both locations. Twenty
peavarigties, including green, yellow and marrowfat were evauated. A third site compared
fifteen peavarietiesin areplicated trid comparing conventiond tillage (CT) and NT at the
Kambitsch farm north of Genesee. Thistria was sown on 22 April 2002 following barley
using a Great Plains drill equipped with turbo-coulters and double disc openers.
Conventiond tillage was established using a chisdl plow. Weed control for dl Steswas
accomplished using pre-plant applications of Roundup followed by Pursuit. Lesaf weevil was
controlled by an Asana application on dl peaplots. Seed weevil and aphids were controlled
by an application of Capture at mid-bloom.

Seed yidd and seed sze aswell asvine length and canopy height were recorded for all
varieties included in the Moscow and Genesee no-till trids (Table 1). ‘Bluebird’ (1570 Ib/a)
was the highest yidlding green-seeded variety at Genesee followed by CEB 1171 and PRO
98106. ‘ Athos (1580 Ib/a) was the highest yielding yellow-seeded variety followed by
‘Shawnee and ‘Fdlon’. ‘Toledo’ (1990 Ib/a) was highest yidding green variety & Moscow
followed by Bluebird and CEB 1171. *Swing’ (2270 Ib/a) was the highest yielding yellow-
seeded variety followed by Shawnee and ‘Badminton'. Bluebird was, on average, the highest
yielding green seeded variety and Swing was the highest yielding yellow- seeded variety
(Table 1). Bluebird, CEB 1171 and Toledo were above average for seed weight, but Swing,
Shawnee, and Badminton were below average. * Supra, a marrowfat type green pea produced
the largest seed among the green-seeded types followed by Karitaand Toledo. Rex produced
the largest seed among the yellow- seeded varieties.

A measure of lodging resistance and erect plant habit can be determined by comparison of
vine length and canopy height. All varieties remained upright through harvest with the
exception of Shawnee, ‘Jod’ and ‘ Columbian’ which were prone to lodge due to their long
vine length (Table 1). The highest yielding varieties, Bluebird, CEB 1171, Athos and



Badminton, have a semi-dwarf plant type with vine length averaging 18 inches. Shorter vine
length coupled with stem strength result in the upright growth habit necessary for harvest
ease.

Table 2 summarizes yield data and seed weight for those varieties included in dl three years

of the study (2000, 2001 and 2002). Complete datais available for past yearsin the 2000 and
2001 STEEP progress reports. Averaged across the three years, ‘ Lifter’, Karita, and Toledo
were the highest yidding green-seeded varieties, but of these varieties, only Karitawas

above average in each year. Swing, Badminton, and ‘Rex’ produced the grestest seed yield
on averaged among the yellow-seeded varieties.

Direct comparison of CT and NT treatments at the Kambitsch farm resulted in ayield
reduction of 280 Ib/afor the NT treatment compared to the CT trestment (Table 3). Bluebird
was the highest yielding variety in CT (2780 Ib/a); however, it was the only variety that
produced sgnificantly less under NT (2080 I/a). Badminton was sgnificantly higher

yielding than dl other varietiesin the NT trestment. Stand establishment was not

significantly different between tillage trestments and averaged 9.2 plantsft® in CT and 9.7
plants/ft? in NT. However, stand establishment for individual varieties ranged from 5.4 to
11.6 plants/ft? in CT and from 6.0 to 13.1 plants/ft® in NT. Seed weight averaged 21.9 /100
seed in both CT and NT and only Rex showed a significant difference between trestments,
26.7 ¢/100 seed in NT and 23.8 ¢g/100 seed in CT. Vine length was reduced 3 inches on
average between CT and NT, but reductions for individua varieties was only significant for
‘Cruiser’ and Rex. Canopy height did not differ significantly between tillage trestments.

Seed yidd for ten varieties common in dl three years of the study are summarized in Table 4.
Additiona datafrom 2000 and 2001 experiments are available in previous STEEP reports.
Seed yield was lowest in 2000 at 1300 Ib/ain CT and 1000 Ib/ain NT. Tridsin 2001
produced the greatest yield at 2660 Ib/ain CT and 2410 Ib/ain NT. Averaged across the three
years and ten varieties, yields were 2010 Ib/ain CT and 1750 Ib/ain NT. When compared
within varieties, individua variety response to tillage treatments was different between years.
For example, yield reduction for Badminton inthe NT trestment compared to CT was only
90 and 170 Ib/ain 2000 and 2002, respectively, but was 650 Ib/ain 2001. The marrowfat
variety ‘Supra appears to be the least influenced by tillage treatments and averaged across
yearsonly 50 Ib/alessin NT. All varieties with the exception of Supraand Swing in 2001
auffered yidd reduction under NT conditions. The Sgnificantly lower yield potentid of
Supralikely contributesto its yield stability between tillage trestments. On average, Karita
and Badminton were the highest yielding varieties of the two respective seed typesin both
tillage treestments. Overal, pea varieties wdl adapted and with high yield potential under CT
will aso bewdll adapted and high yidding in NT. Continued improvement in the NT
cropping system is likely to improve the response of pea varieties under those conditions
making NT more competitive with CT.

Washington Trials

Twenty pea varieties were evduated in asngle trid a the USDA-ARS Soil Conservation
Farm near Albion, WA. Thetria was sown into spring barley stubble on May, 2001 using
the Crop and Soil Sciences Department cross-dot no-till drill. Soil and residue conditions



alowed optimum seed placement resulting in excdlent stand establishment. Weed control
was accomplished using a pre-plant gpplication of Roundup and Pursuit and a post emergent
gpplication of Assure 1. Ineffective control of aphid and feeding pressure from deer
significantly impaired plant growth and seed set forcing the trid to be abandoned. Data from
2000 is presented in Table 5.

Note: Whest eva uations were not conducted due to areduced level of funding from that
origindly proposed. Also, Dr. Stephen Dofing and Dr. Bill Payne have accepted new
positions el sewhere, therefore, Kevin McPhee has taken the lead for the Washington trids.
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Table 1. Combined no-till spring pea performance data at Genesee and Maoscow, 2002.

Seed Yield Seed Weight Vine Canopy
Variety Genesee Moscow Average  Genesee Moscow Average  Length Heght
———————————— Ib/acre------------ ---=----=---¢/100----------- ----inches----
Ariel 1350 1500 1420 15.8 184 171 23 23
Bluebird 1570 1890 1730 21.8 23.8 22.8 19 19
Columbian 1350 1810 1580 18.7 196 192 33 24
Cruiser 1290 1280 1280 17.9 205 192 22 22
Hero 830 970 900 20.2 229 216 18 18
Joel 1340 1690 1530 194 182 188 32 19
Karita 1300 1420 1360 22.7 243 235 22 22
Lifter 1310 1520 1420 18.1 216 199 24 20
Supra 930 1470 1200 335 345 340 20 20
Toledo 1240 1990 1610 21.3 247 230 25 25
Pro 98106 1390 1530 1460 18.0 184 182 18 18
PS 610152 1190 1030 1110 16.5 203 184 20 19
CEB 1171 1530 1870 1700 24.0 249 245 19 19
Athos 1580 1100 1340 23.6 269 253 17 17
Badminton 1450 1590 1520 19.9 235 217 18 18
Falon 1500 1230 1370 21.0 212 211 21 21
Jasmin 1190 1460 1320 234 243 239 25 25
Rex 1440 1550 1490 23.9 24.8 244 27 24
Shawnee 1510 1800 1660 18.8 205 197 32 18
Swing 1280 2270 1780 18.6 221 204 26 26
Average 1330 1550 1440 20.9 22.8 21.8 23 21
LSD (0.10) 150 270 150 2.1 1.0 1.6 3 2

CV (%) 9 14 - 8.6 3.6 - - -




Table 2. Seed yield and seed weight for NT spring pea tested for three years in northern Idaho*.

Seed Yield Seed Weight

Variety 2000 2001 2002  Average 2000 2001 2002  Average

-- -Ib/acre: - e 0/100------------------
Ariel 700 2480 1420 1530 14.3 20.2 17.1 17.2
Columbian 790 2230 1580 1540 16.2 20.8 19.2 18.7
Cruiser 400 2310 1280 1330 154 21.7 19.2 18.8
Hero 1000 2080 900 1330 17.3 23.8 21.6 20.9
Joel 620 2400 1520 1510 154 225 18.8 18.9
Karita 910 2530 1360 1600 19.6 27.0 235 234
Lifter 1270 2280 1420 1660 16.3 22.3 19.9 19.5
Supra 490 2000 1200 1230 26.6 338 34.0 315
Toledo 480 2620 1610 1570 19.2 26.3 23.0 22.8
Badminton 980 2650 1520 1720 17.2 251 21.7 21.3
Fdlon 670 2640 1370 1560 16.8 255 211 211
Jasmin 690 2690 1320 1570 19.3 26.2 239 231
Rex 600 2720 1490 1610 19.9 26.5 24.4 23.6
Shawnee 830 2210 1660 1580 17.2 22.8 19.7 19.9
Swing 820 2700 1780 1770 16.8 24.1 204 204
Average 750 2440 1430 1540 17.8 24.6 21.8 214
LSD (0.10) 210 180 150 100 14 0.8 1.6 0.8

*2001and 2002 data are for Genesee and Moscow and 2000 data are for Moscow only.



Table 3. Performance of Pea Varieties Under Replicated Conventional-Tillage and No-Till Management

at the Kambitsch farm near Genesee, ID, 2002.

Seed Yield Seed Weight Plant Stand Vine Length Canopy Ht.
Variety Conv- No- Conv- No- Conv- No-  Conv- No- Conv- No-
Till Till Till Till il Till Till Till Till Till
Green Pea - Ibs/acre-----  ------ 9/100------ ---no./sq.ft.-- ----inches---- ----inches---
Columbian 1900 1650 19.1 185 114 109 43 37 15 18
Cruiser 2250 1860 18.8 190 87 7.1 33 21* 25 21
Joel 1810 1710 20.9 194 116 122 41 42 19 17
Karita 2110 1970 24.0 216 7.1 8.3 23 22 23 22
Bluebird 2780  2080* 22.0 216 116 131 22 18 22 18
Lifter 2020 1760 20.0 206 106 127 30 27 17 18
Hero 2020 1580 211 229 103 9.6 19 23 19 16
Ariel 2210 1900 16.5 174 85 102 25 22 24 22
Supra (MF) 1720 1560 32.3 325 90 101 20 21 20 21
Average 2090 1790 21.6 215 99 10.5 28 26 20 19
Yellow Pea
Badminton 2560 2390 21.5 213 95 9.8 22 18 22 18
Falon 2270 1920 22.6 227 74 8.6 25 19 24 19
Jasmine 1830 1790 258 241 6.6 6.3 26 21 26 21
Rex 1960 1800 238 26.7* 54 6.0 27 31 22 19
Shawnee 2050 1800 19.8 196 9.9 10.1 45 31* 16 18
Swing 2460 1940 19.7 21.3 105 9.7 28 24 28 23
Average 2190 1940 222 226 82 8.4 29 24 23 20
Overall 2130 1850 219 219 9.2 9.7 28 25* 21 19
Average
L SD (0.10) 280 280 24 24 29 29 7 7 4 4
Ccv 10 10 8 8 22 22 18 18 14 14

*No-Till values followed by an asterisk are significantly different than the conventiond till value.



Table 4. Combined Performance of Pea Varieties Under Replicated Conventional-Tillage and No-
Till Management at the Kambitsch farm near Genesee, ID, 2000, 2001, and 2002.

2000 2001 2002 2000-2002 Avg.
Seed Yidd Seed Yidd Seed Yidd Seed Yidd
Variety Conv- No- Conv- No- Conv- No- Conv- No-
Till Till Till Till Till Till Till Till
GreenPea  --—-- Ibgacre-----  ----- Ibgacre-----  ----- Ibgacre----- - Ibg/acre-----
Columbian 1120 840 2170 2000 1900 1650 1730 1500
Joel 1530 1260 2340 2180 1810 1710 1890 1720
Karita 1410 1290 3180 2780 2110 1900 2230 1990
Supra (MF) 590 590 2420 2450 1720 1560 1580 1530
Average 1160 1000 2530 2350 1890 1710 1860 1690
Yellow Pea
Badminton 1400 1310 3050  2400* 2560 2390 2340 2030
Falon 1720 1100* 2620 2490 2270 1920 2200 1840
Jasmine 1210 780* 2850 2520 1830 1790 1960 1700
Rex 1190 700* 2830 2420 1960 1800 1990 1640
Shawnee 1580 1200 2590 2140 2050 1800 2070 1710
Swing 1270 910 2500 2760 2460 1940 2080 1870
Average 1400 1000 2740 2460 2190 1940 2110 1800
Overall 1300 1000* 2660 2410 2070 1850 2010 1750
Average
L SD (0.10) 300 300 380 380 280 280 190 190
Ccv 10 10 11 11 10 10 - --

*No-Till vaues followed by an asterisk are significantly different than the conventiona till vaue.



Table 5. Plant morphology and seed yield of twenty pea varieties under no-till conditions a the
USDA-ARS Soil Conservation Farm near Albion, WA in 2000.

L eaf Vine Seed Yield Mean
Variety Type Type Trid1l Trid 2 Yied
Ib/a Ib/a Ib/a
Green Pea
PRO8612-2G  SL D 624 773 698
Karita SL D 592 635 613
NZ-4L25 SL D 790 430 610
Joel N LV 547 578 562
Majoret SL D 573 546 559
Toledo SL D 524 517 521
Franklin N D 523 418 471
Scuba SL D 361 368 364
Supra SL D 325 326 325
Lifter N D 334 162 248
Average 519 475 497
Yellow Pea
Shawnee N LV 831 869 850
Falon SL D 695 585 640
Rex N D 552 707 629
Jasmin SL D 584 642 613
Delta SL D 573 611 592
Swing SL D 675 505 590
Athos SL D 401 631 516
Integra SL D 498 498 498
Cruiser SL D 516 392 454
Badminton SL D 498 393 445
Average 582 583 583
Experiment average 549 530 539
L SD(0.05) 171 140 128
C.V. 231 24.8 254

SL = Semi-leafless

N = Normal lesflets

SD = Semi dwarf/short vine

LV =Longvine

Trial 1 was part of a 2-year rotation and Trial 2 was part of a 3-year
rotation
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