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Western Regional Yield Trials

Cool season grain legumes including chickpea (Cicer arietinum L.), lentil (Lens culinaris Medik.) and pea (Pisum sativum L.) are integral components of cereal-based cropping systems in the Pacific Northwest and North Central US, including MT and ND.  In 2010, these crops were grown on over 1,450,000 acres in the U.S.A., with a value estimated to exceed $280 million (NASS 2011; http://www.nass.usda.gov).  Improved varieties of cool season food legumes are required to maintain and expand production throughout the US. In order to develop improved varieties of cool season food legumes breeders must consider trait portfolios that include disease resistance, plant height and specific market characteristics for seed color, size and shape. 

Promising breeding lines need to be evaluated in multiple locations in both the Pacific Northwest and North Central US to identify specific areas of adaptation for different lines.  Limited success has been made in developing varieties of cool season legumes adapted to the diverse environments of Montana and the Northern Plains based on initial selections done in the Pacific Northwest. Varieties adapted to WA and ID often mature late in MT and ND. In addition, disease pressure from Ascochyta blight is typically more severe in the Northern Plains. Only advanced breeding lines that have exhibited promising performance across multiple locations or years in WA and ID are included in the Western Regional Yield Trials. 
In 2011, yield trials were conducted in several locations in MT and ND to assess performance of ARS and NDSU breeding lines and several commercial check cultivars.  Prior to planting all seeds were coated with a treatment consisting of several fungicides, an insecticide (Cruiser) and molybdenum to promote nodule formation on roots. 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 herbicide was applied to control weeds. A schedule of different fungicides to chickpea plots during the growing season to manage ascochyta blight.  Approximately 14 d before harvest a single application of gramoxone was applied to chickpea plots to promote dessication. 

North Dakota Western Regional Trials
Pea Yield Trials:

In 2011 Western Regional Trials were conducted for peas in North Dakota at Hettinger and Williston.  Seven advanced breeding lines were tested at each location. The grand mean for yield (kg/ha) was higher at Williston (2043 kg/ha) than Hettinger (1577 kg/ha).  Data was examined using Levene’s test and it was found that variances in yield between the two locations were not homogeneous (F = 10.56; 1 df; Prob > F = 0.002). Accordingly, the yield results are presented separately for each location.  
ANOVA indicated that differences in yield between lines were not significant at Williston [F = 0.15, df = 7, (Prob > F) = 0.99] nor at Hettinger [F = 1.06, df = 6, (Prob > F) = 0.42]. The grand mean for yield (kg/ha) was higher at Williston (2043 kg/ha) than Hettinger (1577 kg/ha; Table 1).  PS03101445 was the highest yielding green pea line (2349 kg/ha) at Williston, averaging 28% higher yields than the check variety Aragorn. The highest yielding pea breeding lines at Hettinger were PS03101445 (1824 kg/ha) and PS05100840 (1821 kg/ha).
Pea Seed Size and Other Developmental Traits:
The weight of 100 seeds (gm) was determined for pea trials conducted at both Hettinger and Williston. The mean seed weight of all entries was significantly higher [F = 19.45; 1 df; (Prob > F) <.0001] at Williston (23.2 g) than at Hettinger (20.6 g). Data was examined using Levene’s test and it was found that variances in seed weight between the two locations were homogeneous [F = 2.38; 1 df; (Prob > F) = 0.13]. Accordingly, results for seed weight are presented for a combined analysis of both locations.  ANOVA indicated that differences in seed weight were significant among the advanced pea lines entered [F = 6.48; 7 df; (Prob > F) < .0001]. Mean seed weight ranged from a high of 24.48 g (PS06101119) to a low of 19.5 g (PS05100840, Table 2). The mean seed weights of PS06101119, PS03101822 and PS04100710 were all significantly greater than the mean seed weight of the four smallest seeded entries.

The number of days until 10% flower bloom was recorded for all entries at both Hettinger and Williston.  The mean of all entries was significantly lower [F = 91.46; 1 df; (Prob > F) <.0001] at Hettinger (53.6 days) than at Williston (60.1 days). Data was examined using Levene’s test and it was found that variances in days to 10% bloom between the two locations were homogeneous [F = 0.05; 1 df; (Prob > F) = 0.83]. Accordingly, results presented for a combined analysis of both locations.  ANOVA indicated that differences were significant among the advanced pea lines entered [F = 4.92; 7 df; (Prob > F) = .0003].  The mean number of days until 10% bloom ranged from a high of 60.25 days for Aragorn and PS05100736 to a low of 52 days for PS05100632 (Table 2). PS05100632 reached 10% bloom significantly earlier than all other entries.  

The number of days until physiological maturity was recorded for all entries only at the Hettinger location.  ANOVA indicated that differences were significant among the advanced pea lines entered [F = 22.1; 6 df; (Prob > F) < .0001].  The mean number of days until physiological maturity was reached  ranged from a high of 81 days for PS05100736 and PS05100840 to a low of 77 days for PS06101119 (Table 2). The three latest maturity entries, PS05100736, PS05100840, and PS03101445 all were significantly later than the four other entries.

Lentil Yield Trials:  

In 2011 Western Regional Trials were conducted for lentils at four locations in North Dakota (Hettinger, Williston, Sheridan Co., and McLean Co.).  Seven entries were tested at each location. Yields were significantly different between the four locations {F = 27.55; 3 df; (Prob > F) < .0001]. The highest mean yields were observed at Hettinger (1640 kg/ha) and Williston (1624 kg/ha). The lowest yield was at McLean Co. (817 kg/ha). The yield at Sheridan Co. (1378 kg/ha) was significantly higher than the yield at McLean Co. but significantly lower than the mean yield at Hettinger and Williston. Data was examined using Bartlett’s test and it was found that variances in yield between the four locations were not homogeneous [F = 3.06; 3 df; (Prob > F) = 0.027). Accordingly, the yield results are presented separately for each location (Table 3).   
ANOVA indicated that differences in yield between lines were significant for Hettinger {F = 12.39; 6 df; (Prob > F) < .0001], Williston [F = 6.36; 6 df; (Prob > F) = .0006], and McLean Co. [F = 10.88; 6 df; (Prob > F) < .0001) but not for Sheridan Co. [F = 1.37; 6 df; (Prob > F) = .2709]. The highest mean yields at Hettinger were observed for two eston type breeding lines, LC03601590E and LC01602273E, while the Richlea type breeding line LC01602300R had the lowest yield at this location. At Williston the mean yields of entries ranged from a high of 2013 kg/ha for the cultivar Richlea to a low of 1130 kg/ha for the Spanish Brown cultivar Morena. The mean yields of Eston type lentils Essex and LC01602273E and the Richlea type line LC01602300R were not significantly different than Richlea at the Williston trial.  In the trials conducted at McLean Co., the highest mean yield was for the Eston type line LC03601590E (1208 kg/ha) and the lowest was for the Turkish Red line LC01602062T (314 kg/ha). At the McLean Co. trials no significant differences in yield were observed among the four highest yielding entries (LC03601590E, LC01602273E, LC01602300R and Richlea).  At the Sheridan Co. trials, the only significant difference in yield among entries was between the highest yielding entry, the Richlea type line LC01602300R (1674 kg/ha) and the lowest yielding entry, the Turkish Red type line LC01602062T (926 kg/ha). 

Lentil Seed Size and Other Developmental Traits:
The weight of 100 seeds was determined for all entries at all four locations. Seed weights were significantly different between the four locations {F = 2.74; 3 df; (Prob > F) = .0475]. The mean seed weight of Williston (4.36 g/100 seeds) was significantly greater than the mean seed weights of the other three locations. No significant differences in seed weight were observed between Hettinger, McLean Co., and Sheridan Co.  Data was examined using Bartlett’s test and it was found that variances in yield between the four locations were homogeneous [F = 0.36; 3 df; (Prob > F) = 0.78). Accordingly, results for seed weight are presented for a combined analysis of all four locations (Table 4). Differences between entries for seed weight were significant [F = 49.31; 6 df; (Prob > F) < .0001]. Seed weight ranged from 4.97 g/100 seeds (Richlea) to 3.37 g/100 seeds (Morena). Richlea had significantly larger seed than all other entries. Richlea type line LC01602300R was significantly larger than all entries except Richlea. The Eston type cultivar Essex was significantly larger than the other two Eston type breeding lines, LC03601590E and LC01602273E.

Plots at Williston and Hettinger were rated for the number of days until 10% flower bloom. The mean at Williston (56.07 days) was significantly earlier [F = 145.15; 1 df; (Prob > F) < .0001] than the mean number of days until 10% bloom for all entries at Hettinger (60.86 days). Data was examined using Levene’s test and the variance at both locations was found to be homogeneous [F = 2.21; 1 df; (Prob > F) = 0.14], so the results are presented for a combined analysis of both locations (Table 4). Differences between lines for days until 10% bloom were not significant [F = 1.36; 6 df; (Prob > F) = 0.248]. The Turkish Red line LC01602062T was significantly earlier (56.25 days) than Morena, LC03601590E, and Essex. No other significant differences were observed between lines.

Plots at Hettinger were also rated for the number of days required to reach physiological maturity. However, differences between lines were not significant [F = 0.954; 6 df; (Prob > F) = 0.479]. The mean number of days required to reach physiological maturity ranged from 85 days for the Turkish Red line LC01602062T to 87 days for Essex and Morena (Table 4). LC01602062T reached maturity in significantly less days than Morena, Essex, or LC01602300R.

Chickpea Yield Trials:   

In 2011 Western Regional Trials were conducted on chickpea in Minot, ND. Entries included five advanced café kabuli breeding lines and three check café kabuli cultivars, Sawyer, Sierra and Dwelley. ANOVA indicated that differences in yield between entries were not significant [F = 1.855; 7 df; (Prob > F) = .1225]. The highest mean yield was 1386 kg/ha, for Sawyer, while Dwelley had the lowest yield (742 kg/ha, Table 5).
Chickpea Seed Size, Ascochyta Blight Resistance and Other Agronomic Traits:
The weight of 100 seeds was determined for all entries as was reaction to Ascochyta blight, days until 10% flower bloom and days to maturity. Differences in seed weight between entries were not significant [F = 2.08; 7 df; (Prob > F) = 0.085]. Overall, the seed size of all entries was rather small, with a grand mean of only 35.5 g/100 seeds (Table 5). CA04900421C had the largest seed (40.73 g/ 100 seed) while Dwelley had the smallest (29.98 g/100 seed). 

Natural disease pressure due to Ascochyta Blight was mild at the plots in Minot in 2011. However, significant differences [F = 6.84; 7 df; (Prob > F) = .0002] were observed between entries for disease reaction. CA04900421C was the most resistant entry (2.0), while Dwelley was the least resistant (4.25, Table 5). All entries were rated as either highly resistant or resistant (3 < X < 7) to Ascochyta blight. 

Significant differences [F = 25.74; 7 df; (Prob > F) <.0001] between entries were observed for days until 10% flower bloom. The earliest line was CA0690B0409C (47.25 days) and the latest flowering line was CA0390B007C (57.75 days, Table 5). Significant differences [F = 6.61; 7 df; (Prob > F) = .0002] were also observed among lines for days to maturity. In general, all lines exhibited delayed maturity in Minot, with a grand mean of over 146 days (Table 5). The earliest maturing entry was Dwelley (138 days) and the latest was CA0390B007C (151.25 days).

Montana Western Regional Yield Trials
Pea Yield Trials:

In 2011 Western Regional Trials were conducted in for peas at three locations in Montana (Havre, Moccasin, and Richland). Each trial included eight advanced green pea breeding lines, the green pea check cultivars Aragorn and Banner, four advanced yellow pea breeding lines and the yellow pea check cultivars Carousel and Universal.   The highest average yields for both green and yellow peas was at Richland (green = 1818 kg/ha, yellow = 1842 kg/ha; Table 6), followed by Havre (green = 1600 kg/ha, yellow = 1191 kg/ha) and last by Moccasin (green = 1055 kg/ha, yellow = 1127 kg/ha). Banner had slightly higher yields than Aragorn at Moccasin and Havre, but differences between the two check varieties were minimal at Richland. The highest yielding green pea breeding lines at Richland, Havre, and Moccasin were PS07100470, PS05100736 and NDP080111, respectively. The yields of these three lines were 30%, 19% and 22% greater than Banner. The highest yielding advanced yellow pea breeding line at Richland was PS04100710. PS02101137 was the highest yielding yellow pea line at both Havre and Moccasin. Carousel yielded higher than Universal at all locations in MT. The average yield of PS04100710 was 36% greater than Carousel at Richland. The average yield of PS02101137 at Havre and Moccasin was 14% and 4% greater, respectively, than Carousel. 
Pea Seed Size and Other Agronomic Traits:

Seed weight was determined for pea trials conducted at Richland and Havre. The mean seed weight (g/100 seed) of all entries at Richland (≈22.7 g) was over 10% greater than the mean at Havre (≈ 20.4 g). Significant differences between entries in seed weight were observed at both locations. Mean seed weight at Richland ranged from a high of 25.1 g (PS05100736) to a low of 20.1 g (NPD080111). Mean seed weight at Havre ranged from a high of 22.6 g (PS04100710) to a low of 17.5 g (Banner). 
The number of days until 50% flower bloom was recorded for all entries at both Havre and Moccasin. Significant differences between entries in days until 50% bloom were observed at both locations. At Havre the earliest (PS05100632) and latest (PS05100840) flowering entries differed by 9 days. PS05100632 was also the earliest flowering entry at Moccasin, where it reached 50% flowing approximately 5 d before the latest entry, NDP080111.
Lentil Yield Trials:

In 2011, the Western Regional Yield Trials for lentil were conducted at three locations in MT (Havre, Moccasin, and Richland). The trials included 30 entries, which consisted of advanced breeding lines and check cultivars for all major market classes including Eston, Large and Medium Seeded Green (ie. Richlea, Merrit), Turkish Red, Spanish Brown, and Zero-tannin lentils. The average yield of all entries was highest at Havre (1101 kg/ha; Table 7) followed by Richland (1001 kg/ha) and finally, Moccasin (826 kg/ha). 

ANOVA indicated that differences in yield between entries were significant at all three locations. Mean yields at Havre ranged from 705 kg/ha (Brewer) to 1670 kg/ha (Essex).   The best performing lentil cultivars and breeding lines at Havre tended to be Eston types, with two lines, LC03601590E and LC08600005E, and the cultivar Essex all having yields greater than 1400 kg/ha. Spanish Brown type lentils also performed well at Havre, with the four tested entries averaging over 1200 kg/ha. 

Mean yields at Richland ranged from 626 kg/ha (Brewer) to 1564 kg/ha for the Eston type advanced breeding line LC08600005E. CDC Impress CL was the highest yielding cultivar (1253 kg/ha) in the Richland trial. Similar to results observed at Havre, the best performing lentil lines and cultivars at Richland tended to be Eston types. However, Spanish Brown entries only averaged 843 kg/ha at Richland, which was 32% less than the average Spanish Brown yield at Havre. 

Mean yields at Moccasin ranged from 503 kg/ha (Cedar) to 1078 kg/ha (LC08600005E). Similar to results observed for Richland, CDC Impress CL was the highest yielding cultivar (1051 kg/ha). The best performing class of lentil entries at Moccasin was Spanish Brown (970 kg/ha on average) followed by Eston type lentils (898 kg/ha on average). 
Lentil Seed Size and Other Agronomic Traits:
Seed weight was determined for lentil trials conducted at all three locations. The mean seed weight (g/100 seed) was greatest at Richland (54.0 g), followed by Havre (48.5 g) and Moccasin (43.9 g). Interestingly, the breeding line LC06600839L and the extra small red lentil cultivar CDC Impala CL produced the largest seed and smallest seed, respectively, at all three locations. The breeding line LC06601734L produced the second largest seed at all three locations. Significant differences between entries in seed weight were observed for each location. 

The number of days until 50% flower bloom was recorded for all entries at both Havre and Moccasin. Significant differences between entries in days to 50% bloom were observed at both locations. At Havre the earliest (Brewer) and latest (CDC Impala CL) flowering entries differed by 7 days. Only two days difference were observed between the earliest and latest flowering entries at Moccasin.
Chickpea Yield Trials:
Yield trials were conducted in Moccasin and Richland in 2011. Twelve entries were tested at both locations, including the cultivars Sierra, Dwelley, Sawyer and CDC-Frontier, along with five advanced café kabuli breeding lines. Although the means of all entries were very similar for both locations (Table 8), different entries performed well at the two locations. Yields in Moccasin ranged from 817-1105 kg/ha, whereas the range of mean yields was much greater at Richland, from 467-1606 kg/ha. CA04900843C, a large café kabuli line, had the highest yield at Moccasin, where Dwelley and CDC-Frontier had the lowest yields. However, in Richland, CDC-Frontier, which produces small seed, was the highest yielding entry, and Dwelley again was the lowest yielding entry. The medium size café kabuli breeding lines CA0690B0409C and CA04900421C had relatively high rankings for yield at both locations.  
Table 1. Means Comparisona for Pea Yield (kg/ha) from the 2011 Western Regional Yield Trials in North Dakota. 

	Line


	Williston
	Hettinger

	PS05100632

PS05100736

PS06101119

PS05100840

Aragorn

PS03101445

PS04100710

PS03101822

Grand Mean

LSD (α = 0.05)
	2115 a

2114 a

2090 a

2059 a

2050 a

2029 a

1950 a

1941 a

2043 a

503


	1296 a

1338 a

1637 a

1952 a

-

1859 a

1377 a

1583 a

1577 a

739


aMeans within a column not connected by the same letter are significantly different.

Table 2. Meansa Comparisons of Advanced Pea Breeding Lines for Agronomic Traits from the 2011 Western Regional Yield Trials Conducted in North Dakota.

	Line
	100 Seed Weight (g)b
	Days to 10% Bloomb
	Days to Maturec

	PS06101119

Aragorn

PS03101822

PS04100710

PS03101445

PS05100736

PS05100632

PS05100840

Grand Mean

LSD (α = 0.05)
	24.48 a

22.8 abc

22.62 ab

22.57 b

20.65 cd

20.22 cd

20.1 cd

19.5 d

21.51

1.91
	55.88 b

60.25 a

55.63 b

57.38 ab

57.38 ab

60.25 a

52 c

59.63 a

57.11

3.46
	77 b

-

77.5 b

77.25 b

80 a

81 a

77.5 b

81 a

78.75

1.15


aMeans within a column not connected by the same letter are significantly different.

bData based on results from both Hettinger and Williston trials.

cData based on results from Hettinger trial only.

Table 3. Means Comparisona for Lentil Yield (kg/ha) from the 2011 Western Regional Yield Trials in North Dakota.

	Entry
	Hettinger
	Williston
	Sheridan Co.
	McLean Co.

	LC03601590E

LC01602273E

Richlea

LC01602062T

Morena

Essex

LC01602300R

Grand Mean

LSD (α = 0.05)
	1964 a

1954 a

1728 b

1605 bc

1429 c

1402 c

1399 c

1640

208
	1599 bc

1819 ab

2013 a

1257 cd

1130 d

1765 ab

1786 ab

1624

373
	1387 ab

1604 ab

1612 ab

926 b

1080 ab

1253 ab

1674 a

1378

689
	1208 a

1150 a

1008 a

314 b

474 b

540 b

1027 a

817

323


aMeans within a column not collected by the same letter are significantly different.
Table 4. Meansa Comparisons of Advanced Lentil Breeding Lines and Cultivars for Agronomic Traits from the 2011 Western Regional Yield Trials Conducted in North Dakota.

	Entry
	Market Class
	100 Seed Weightb (g)
	Days to 10% Bloomc
	Days to Matured

	Richlea

LC01602300R

Essex

LC03601590E

LC01602062T

LC01602273E

Morena

Grand Mean

LSD (α = 0.05)
	Richlea

Richlea

Eston

Eston

Turkish Red

Eston

Pardina
	5.01 a

4.63 b

3.96 c

3.72 d

3.70 d

3.68 d

3.41

3.97

0.23
	58.63 ab

58.63 ab

59.63 a

59.25 a

56.25 b

57.75 ab

59.13 a

58.46

2.72
	86.5 ab

86.75 a

87 a

85.75 ab

85 b

85.75 ab

87 a

86.25

1.55



aMeans within a column not connected by the same letter are significantly different.

bData based on results from Hettinger, Williston, Sheridan Co. and McLean Co. trials.

cData based on results from Hettinger and Williston trials.

dData based on results from Hettinger trial.

Table 5. Means Comparisonsa for Chickpea Yield, Seed Size and Other Agronomic Traits from the 2011 Western Regional Yield Trials Conducted in Minot, ND. 

	Entry
	Yield (kg/ha)
	Seed Size (g/100 seeds)
	Ascochyta Blight Reactionb
	Days to 10% Bloom
	Days to Mature

	Sawyer

CA0390B007

CA0490421C

CA04900843C

CA0690B0250C

Sierra

CA0690B0409C

Dwelley

Grand Mean

LSD (α = 0.05)
	1386 a

1063 ab

1060 ab

1058 ab

1018 ab

998 ab

872 b

742 b

1024

395
	35.65 abc

33.68 abc

40.73 a

39.65 ab

37.73 ab

33.68 abc

32.93 bc

29.98 c

35.49

7.38
	2.50 cd

2.25 cd

2.00 d

3.00 ab

2.25 cd

2.75 cd

3.75 ab

4.25 a

2.84

0.88
	47.50 cd

57.75 a

48.00 cd

52.75 b

49.00 cd

48.75 cd

47.25 d

49.5 c

50.06

2.04
	150.00 ab

151.25 a

142.25 cd

145.25 bc

149.75 ab

149.50 ab

142.25 bc

138.00 d

146.41

5.22


aMeans within a column not connected by the same letter are significantly different.

bDisease rating scale:1 = highly resistant; 3 = resistant; 5 = moderately resistant; 6 = moderately susceptible, and 9 = highly susceptible.

Table 6. Means Comparisons for Pea Yield (kg/ha) from the 2011 Western Regional Yield Trials in Montana.

	Entry
	Seed color
	Richland
	Havre
	Moccasin

	Aragorn

Banner

NDP080111

PS03101445

PS05100632

PS05100736

PS05100840

PS05ND0232

PS07100470

PS07100471

Carousel

PS02101137

PS03101822

PS04100710

PS06101119

Universal

Mean

LSD (α = 0.05)
	Green

Green

Green

Green

Green

Green

Green

Green

Green

Green

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow
	1722

1738

1527

1942

2020

1818

1612

1750

2266

1780

1812

1853

1737

2471

1609

1677

1828

357
	1375

1513

1784

1721

1167

1802

1722

1647

1585

1682

1487

1697

1446

1471

1440

1421

1560

329
	977

1050

1280

1061

800

1126

1127

1194

1060

1102

1089

1133

1042

1035

1002

947

1096

128


Table 7. Means Comparisons for Lentil Yield (kg/ha) from the 2011 Western Regional Yield Trials in Montana.

	Entry
	Havre
	Richland
	Moccasin

	Small Green

Essex

Eston

LC036001590E

LC01602273E

LC05600812E

LC08600005E

LC07ND068E

Medium Green

Brewer

CDC Impress CL

CDC Richlea

LC01602300R

LC07600591R

LC07ND055R

Large Green

Merrit

LC06600839L

LC06601734L

Small Red

Crimson

CDC Maxim CL

LC01602062T

LC07ND176T

LC07ND202T

Extra Small Red

CDC Impala CL

Spanish Brown

Morena

Pardina

LC08600113P

LC08600114P

Zero-tannin

Cedar

Shasta

LC99602585RZ

LC06600939YZ

Mean

LSD (α = 0.05)
	1670

1044

1407

1193

1210

1443

1022

705

1278

1312

1199

1147

850

956

883

879

1121

939

902

899

798

1106

1235

1262

1408

1007

1039

1111

1008

1012

1101

239
	1191

917

1187

899

865

1564

838

626

1282

1168

1514

926

909

949

1021

1149

927

912

973

1146

729

1253

1155

703

761

756

974

725

671

1160

1001

360
	916

794

882

931

877

1078

807

769

1051

872

856

700

716

877

626

786

1043

726

897

908

587

740

864

1048

954

1013

503

628

624

723

826

220




Table 8. Means Comparisons for Chickpea Yield (kg/ha) from the 2011 Western Regional Yield Trials in Montana.
	Entry
	Yield (kg/ha) Moccasin
	Yield (kg/ha) Richland

	CA04900843C

Sawyer

Dylan

CA0690B0409C

CA04900421C

Myles

CA0690B0250C

Sierra

CA0390B007C

IS-14

CDC-Frontier

Dwelley

Mean

LSD (α = 0.05)
	1105

1062

1047

1045

1029

996

993

990

964

919

824

817

983

208
	688

1328

512

1083

1316

1096

755

710

1241

886

1606

467

974

596


