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Evaluation of agronomic traits and seed yield of lupin (Lupinus spp. L.)
germplasm under envrinomental conditions of Karaj in Iran
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Table 1. Names and accession number of white lupine genotypes
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No. Accession No. Origin No. Accession No. Origin No.  Accession No. Origin

1 (Dieta) Dieta Cultivar 38 LUP 6469 unknown 75 LUP 2044 unknown

2 LUP 6507 Germany 39 LUP 5005 Germany 76  LUP 241 Hungary

3 LUP 6501 France 40 LUP 230 Germany 77 LUP 248 Poland

4 LUP 6496 Germany 41 LUP 227 Germany 78 LUP 6415 unknown

5 LUP 6515 France 42 LUP 2074 unknown 79 LUP 239 Germany

6 LUP 221 unknown 43 LUP 231 Germany 80 LUP 278 Spain

7 LUP 220 unknown 44 LUP 235 Germany 81 LUP 247 unknown

8 LUP 6445 unknown 45 LUP 6410 Germany 82 LUP 238 unknown

9 LUP 5012 Germany 46 LUP 5430 unknown 83 LUP 237 unknown
10 LUP 6466 Germany 47 LUP 6446 unknown 84 LUP 255 Soviet Union
11 LUP 7014 Hungary 48 LUP 279 Spain 85 LUP 288 spain
12 LUP 7018 Germany 49 LUP 6417 unknown 86 LUP 287 spain
13 LUP 5026 Hungary 50 LUP 6459 Italy 87 LUP 283 spain
14 LUP 249 unknown 51 LUP 6430 Germany 88 LUP 246 Hungary
15 LUP 5024 Germany 52 LUP 234 Hungary 89 LUP 5007 Germany
16 LUP 6435 France 53 LUP 6443 unknown 90 LUP274 spain
17 LUP 6493 Yugoslavia 54 LUP 6419 Soviet Union 91 LUP 5016 Germany
18 LUP 243 unknown 55 LUP 6421 unknown 92 LUP 5020 Germany
19 LUP 2013 Germany 56 LUP 2020 unknown 93 LUP 254 unknown
20 LUP 5023 Germany 57 LUP 257 ukraine 94 LUP271 Spain
21 LUP 6414 unknown 58 LUP 6975 unknown 95 LUP 2062 Italy
22 LUP 5017 Germany 59 LUP 244 unknown 96 LUP 2012 Spain
23 LUP 6490 Germany 60 LUP 6423 Greece 97 LUP 253 unknown
24 LUP 6449 unknown 61 LUP 6411 unknown 98 LUP 251 Germany
25 LUP 6413 Germany 62 LUP 245 Hungary 99 LUP 2043 unknown
26 LUP 2112 unknown 63 LUP 6426 Italy 100 LUP 282 Spain
27 LUP 6433 France 64 LUP 256 Egypt 101 LUP 2015 Spain
28 LUP 236 Portugal 65 LUP 277 Spain 102 LUP 5018 Hungary
29 LUP 229 Germany 66 LUP 280 Spain 103 LUP 2104 unknown
30 LUP 2051 Romania 67 LUP 250 Germany 104 LUP 2107 unknown
31 LUP 6431 unknown 68 LUP 2089 unknown 105 LUP 2106 unknown
32 LUP 5025 Germany 69 LUP 6874 unknown 106 LUP 2086 Italy
33 LUP 5009 Germany 70 LUP 2093 Germany 107 LUP 289 Spain
34 LUP 6455 Algeria 71 LUP 2108 unknown 108 LUP 294 Italy
35 LUP 6440 unknown 72 LUP 2090 unknown 109 LUP 5011 Germany
36 LUP 5027 Germany 73 LUP 240 unknown
37 LUP 6438 unknown 74 LUP 2105 unknown

ileT gl oo ST plast 5 (K58 sla S35 -Y s
Table 2. Physical and chemical properties of the soil at the experiment site
Sl il STosle Sl JB ey ol J6 i JS 055
Ju Soil S S elas wal  Organic matter  Available K Available P Total Nitrogen
Year  texture EC (dS.m?) pH (%) (mg.kg™?) (mg.kg?) (%)
T R 7 7.2 0.58 256 12.6 0.06

2019 Clay-loam

¥4 s
2.2 7.2 . 24 12.1 .
2020 Clay-loam 0 0.56 8 0.05
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Table 3. Mean comparison of plant traits of white lupin genotypes (2019 and 2020)

Jls @J\KU}'” &g 55 W sl &g 53 &l sl 4ls > Slas
Year Days to flowering Pod.plant? Seed.plant!  Seed yield (kg.ha?)
A
2019 81.9 11.7 38.7 1630
12X
2020 7.7 10.8 35.3 1420
LSD (5%) 2.1 0.2 1.2 50
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Table 4. Mean comparison of days to flowering of white lupin genotypes

P S @256 55 o Sl 8 #2865, o Sl 8 #3865,
Lupin genotypes  Days to flowering  Lupin genotypes Days to flowering  Lupin genotypes  Days to flowering
1 (Dieta) 80.3 39 79.0 77 78.3
2 79.3 40 76.3* 78 80.8
3 80.0 41 78.0 79 79.5
4 80.3 42 79.5 80 79.83
5 80.8 43 79.3 81 79.3
6 78.5 44 785 82 78.3
7 82.0 45 81.6 83 78.6
8 76.1* 46 80.5 84 83.1
9 84.3 47 81.3 85 75.8*
10 79.1 48 81.6 86 81.5
11 79.6 49 77.8 87 79.5
12 85.5** 50 81.1 88 78.3
13 78.3 51 84.5** 89 81.3
14 78.8 52 80.8 90 82.0
15 80.6 53 82.0 91 76.6*
16 79.3 54 79.3 92 79.5
17 80.1 55 78.3 93 83.1
18 80.5 56 76.6* 94 82.0
19 78.1 57 74.1* 95 80.6
20 815 58 76.3* 96 80.0
21 82.3 59 76.3* 97 80.5
22 79.8 60 74.6* 98 83.5
23 79.0 61 79.3 99 75.8
24 79.3 62 78.3 100 86.1**
25 81.1 63 80.0 101 82.3
26 80.0 64 77.8 102 78.3
27 83.6 65 775 103 78.6
28 775 66 82.1 104 78.1
29 78.5 67 82.6 105 81.6
30 81.1 68 79.3 106 80.1
31 79.5 69 78.3 107 78.3
32 82.3 70 81.1 108 81.0
33 78.5 71 75.8* 109 80.0

34 79.3 72 78.8

35 82.8 73 79.3

36 74.1* 74 77.8

37 82.1 75 84.8**

38 80.5 76 80.8
LSD (5%) 34

*: Significant difference with Dieta cultivar (Control)
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Table 5. Mean comparison of stem length and plant height (cm) of white lupin genotypes

S s Sldb S @)l TN Sl db S pld)l TN dledb <8
Lupin Stem Plant Lupin Stem Plant Lupin Stem Plant
genotypes length height genotypes length height genotypes length height
1 (Dieta) 38.0 418 39 36.0 42.6 77 31.3* 36.8
2 34.1 40.8 40 31.8* 38.8 78 31.8* 37.6
3 30.8* 37.0 41 29.3* 35.3 79 47.0* 52.6*
4 33.0 39.8 42 47.6* 53.5* 80 29.6* 35.3*
5 39.6 455 43 42.3 49.1* 81 30.8* 371
6 30.1* 36.6 44 35.0 41.0 82 321 38.6
7 49.3* 54.8 45 336 40.3 83 26.5* 33.6*
8 27.5* 34.1* 46 29.6* 35.8 84 27.8* 34.3*
9 44.3* 49.6* 47 40.1 47.0 85 425 48.8*
10 39.3 44.8 48 31.5* 38.0 86 44.5* 49.6*
11 321 38.3 49 33.0 40.1 87 44.0* 49.5%
12 48.3* 53.5* 50 33.0 39.8 88 33.0 39.3
13 33.6 40.3 51 321 38.1 89 35.1 413
14 47.5* 54.1* 52 47.3* 53.6* 90 38.6 45.1
15 29.8* 36.0* 53 49.3* 54.8* 91 36.5 43.0
16 31.8* 39.0 54 39.6 45.1 92 27.8* 33.1*
17 331 39.6 55 48.1* 54.1* 93 35.0 41.8
18 50.1* 56.8 56 29.0* 35.8* 94 36.8 435
19 31.1* 38.1 57 28.8* 36.6 95 325 38.6
20 27.8* 33.8* 58 46.5* 52.8 96 35.1 41.1
21 28.5* 35.0* 59 40.5 46.1 97 42.6 48.8
22 46.1* 52.5* 60 28.8* 35.8* 98 431 48.6*
23 31.6* 38.1 61 28.3* 35.5* 99 433 49.5%
24 29.3* 36.0* 62 31.6* 37.6 100 35.0 40.3
25 45.6* 52.1* 63 40.1 46.8 101 40.5 46.6
26 321 38.0 64 30.8* 37.1 102 46.1* 52.5*
27 30.6* 37.5 65 46.5* 52.1* 103 47.8* 54.0*
28 373 43.0 66 28.5* 34.8* 104 30.1* 36.6
29 31.1* 38.0 67 30.0* 36.5 105 27.1* 33.5*
30 33.6 40.3 68 27.8* 34.3* 106 48.3* 53.3*
31 325 39.0 69 30.17* 37.8 107 326 39.8
32 28.8* 35.0* 70 35.83 41.6 108 48.0 54.0*
33 47.8* 54.3* 71 30.0* 36.3 109 30.5* 38.3*
34 46.5* 52.3* 72 28.0* 34.6*
35 333 39.3 73 48.0* 54.3*
36 27.1* 32.5* 74 45.8* 52.1*
37 31.5* 375 75 28.5* 34.8*
38 34.3* 39.5 76 43.6 49.1*
LSD (5%) 5.9 5.8 5.9 5.8 5.9 5.8
*: Significant difference with Dieta cultivar (Control) (4al) als 03l e o5 (51l 1
AR
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Table 6. Mean comparison of number of branches and pod.plant* of white lupin genotypes

o ses 5 = p L P S 55 = p L o S5 = p
Lupin No. of S0 N Lupin No. of EPEeH Lupin No. of G0 N
genotypes branches Pod.plant™ genotypes branches Pod.plant™ genotypes branches Pod.plant™
1 (Dieta) 4.7 14.8 39 3.5* 10.6* 77 3.6* 11.3*
2 3.0* 7.9* 40 4.2 12.6 78 3.9* 12.0*
3 3.0* 7.4* 41 4.2 12.9 79 3.9* 12.0*
4 2.8* 8.9* 42 4.4 13.6 80 4.1 12.4*
5 3.9* 12.1* 43 3.3* 10.7* 81 3.7 11.2*
6 3.7 11.2* 44 4.4 13.6 82 3.9* 11.5*
7 3.5* 9.6* 45 3.2* 10.0* 83 3.7* 11.6*
8 3.6* 11.3* 46 4.2 12.7 84 3.4* 11.1*
9 4.8 145 47 3.8* 11.8* 85 2.8* 8.1*
10 3.6* 10.6* 48 4.0* 12.1* 86 3.5* 10.7*
11 3.0* 9.7* 49 3.0* 9.7* 87 3.0* 8.1*
12 4.2 13.1 50 4.5 14.0 88 4.3* 12.5*
13 4.1 12.7 51 4.2 133 89 3.8* 11.3*
14 3.8* 11.7* 52 4.3 133 90 3.3* 9.5*
15 3.7 11.3* 53 4.1 12.9 91 3.0* 8.7*
16 3.0 9.0* 54 2.5* 7.6* 92 3.9* 12.1*
17 4.1 13.2 55 3.0* 9.0* 93 4.4 133
18 2.5* 8.3* 56 3.4* 10.2* 94 3.7* 10.5*
19 4.2 13.0 57 4.1 12.5* 95 4.0* 12.4*
20 2.7 7.6* 58 3.0* 9.6* 96 3.5* 11.2*
21 4.0* 131 59 3.4* 10.6* 97 3.8* 11.7*
22 4.2 12.6* 60 3.4* 10.5* 98 4.1* 12.7
23 2.5* 8.10* 61 4.2 12.3* 99 3.2* 9.2*
24 3.9* 12.2* 62 2.8* 7.8* 100 3.9* 12.3*
25 4.0* 12.4* 63 3.9* 11.2* 101 4.1 13.2
26 4.1 12.9 64 2.4* 7.5* 102 3.9* 11.7*
27 45 13.9 65 3.4* 10.5* 103 4.0* 12.1*
28 3.1* 10.0* 66 4.3* 13.1* 104 3.7* 11.5*
29 3.7* 11.6* 67 3.4* 10.0* 105 3.7* 11.6*
30 4.0* 12.8 68 3.3* 9.9* 106 3.7* 11.4*
31 4.1 12.2* 69 3.4* 10.3* 107 3.6* 11.4*
32 4.3 12.5* 70 3.8 11.7* 108 3.8* 11.3*
33 3.7* 11.2* 71 3.4* 10.4* 109 3.8* 11.5*
34 3.4* 10.5* 72 3.8 11.3*
35 4.0 12.4* 73 3.4* 11.4*
36 3.3* 9.2* 74 4.2 13.0
37 3.2* 9.8* 75 3.7* 11.3*
38 3.9* 11.8* 76 3.3* 10.3*
LSD (5%) 0.6 2.2 0.6 2.2 0.6 2.2
*: Significant difference with Dieta cultivar (Control) (dals) lols 08, b 5l gime 5l (5Tl i
YyY
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Table 7. Mean comparison of number of seed.plant* and seed.pod of white lupin genotypes

J}l sbess) O s als &gy 4ls J)J slacsss e s 4lls &g 434l J}] sbess) O s als &g s 4ls
Lupin genotypes ~ Seed.pod?  Seed.plant®  Lupin genotypes  Seed.pod?!  Seed.plant®  Lupin genotypes  Seed.pod®  Seed.plant®
1 (Dieta) 3.7 50.6 39 3.2 34.4* 77 3.4* 39.2*
2 3.0* 26.2* 40 34 43.6 78 32 38.3*
3 3.2 26.5* 41 33 429 79 3.3 40.3*
4 2.7* 24.0* 42 34 46.6 80 3.3 41.6*
5 3.2 39.6* 43 3.0* 32.9* 81 3.1* 35.7*
6 3.1* 34.8* 44 3.2* 44.7 82 3.2* 37.4*
7 3.6 34.5* 45 3.2* 32.4* 83 3.1* 37.3*
8 3.1* 36.0* 46 33 429 84 3.0* 34.7*
9 35 50.7 47 3.0 36.2* 85 3.0* 23.7*
10 3.1* 33.1* 48 3.0* 36.8* 86 2.9* 31.8*
11 34 34.1* 49 3.3 32.8* 87 3.2 25.2*
12 34 45.1 50 35 49.1 88 3.3 40.3*
13 3.6 458 51 2.9*% 39.2* 89 3.3 37.7*
14 3.3 38.6* 52 3.2 43.7 90 34 30.8*
15 34 40.4* 53 3.1* 40.7* 91 2.9* 22.2*
16 3.1* 28.0* 54 2.7* 22.3* 92 34 41.2*
17 35 46.7 55 3.1* 28.2* 93 34 44.0
18 34 28.0* 56 3.1* 32.9* 94 3.2* 34.9*
19 3.1* 40.7* 57 3.3 425 95 3.1 37.5*
20 2.8* 22.3* 58 35 34.5*% 96 2.9* 33.2*
21 3.2* 41.8* 59 3.6 39.8* 97 3.3 37.5*
22 3.3 421 60 3.2* 33.9* 98 34 43.2*
23 34 28.4* 61 35 434 99 3.0* 27.6*
24 3.3 40.5* 62 2.8* 21.7* 100 35 43.6*
25 34 43.0 63 3.3 38.4* 101 3.2* 433
26 3.2 421 64 3.0* 23.0* 102 3.2* 37.4*
27 3.7 51.9* 65 33 35.2* 103 3.1* 40.7*
28 3.2 34.1* 66 3.1* 41.6* 104 2.8* 31.1*
29 3.6 422 67 3.1* 31.9* 105 3.1* 34.6*
30 34 44.7 68 33 33.3* 106 3.1* 38.3*
31 3.2* 39.3* 69 3.1* 33.0* 107 34 39.5*
32 34 43.0 70 33 39.3* 108 3.2 35.4*
33 3.2 36.9* 71 35 37.4% 109 2.9* 34.0*
34 3.0* 32.2* 72 34 38.2*
35 3.0* 38.2* 73 3.1* 36.2*
36 3.3 31.2* 74 3.5 47.4*
37 3.3 33.8* 75 3.3 37.9*
38 3.3 38.6* 76 3.3 35.3*
LSD (5%) 0.5 8.7 0.5 8.7 0.50 8.79
*: Significant difference with Dieta cultivar (Control) (i) el o35 5l e o glis (sl e
YYV¥
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Table 8. Mean comparison of seed yield of white lupin genotypes

2 Sl 55 als > Shae 2 Sl 55 als > Slae o2 Sl 55 als > Shae
Lupin genotypes  Seed yield (kg.ha')  Lupin genotypes Seed yield (kg.hal) Lupin genotypes Seed yield (kg.ha?)
1 (Dieta) 2180 39 1420* 77 1630*
2 1090* 40 1780* 78 1590*
3 1120* 41 1800* 79 1670*
4 1020* 42 1910 80 1670*
5 1630* 43 1350* 81 1500*
6 1420* 44 1880 82 1520*
7 1380* 45 1350* 83 1530*
8 1490* 46 1790* 84 1360*
9 2100* 47 1500* 85 1000*
10 1390* 48 1510* 86 1300*
11 1430* 49 1300* 87 1060*
12 1870 50 2030 88 1670*
13 1870 51 1630* 89 1510*
14 1620* 52 1830 90 1290*
15 1690* 53 1690* 91 940*
16 1160* 54 890* 92 1700*
17 1910 55 1160* 93 1830
18 1160* 56 1350* 94 1450*
19 1640* 57 1780* 95 1510*
20 930* 58 1440* 96 1390*
21 1740* 59 1610* 97 1510*
22 1730* 60 1410* 98 1800*
23 1200* 61 1780* 99 1140*
24 1670* 62 890* 100 1820*
25 1740* 63 1600* 101 1770*
26 1740* 64 970* 102 1540*
27 2130 65 1430* 103 1700*
28 1420* 66 1700* 104 1270*
29 1710* 67 1260* 105 1370*
30 1880 68 1320* 106 1610*
31 1640* 69 1350* 107 1600*
32 1790* 70 1640* 108 1460*
33 1540* 71 1560* 109 1430*
34 1350* 72 1560*
35 1610* 73 1470*
36 1280* 74 1980
37 1350* 75 1520*
38 1540* 76 1490*
LSD (5%) 360

*: Significant difference with Dieta cultivar (Control)
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Evaluation of agronomic traits and seed yield of lupin (Lupinus spp. L.)
germplasm under environmental conditions of Karaj in Iran

Ghotbi, V.1, M. Pouresmaeil?, A. Mahrokh?® and F. Azizi*

ABSTRACT

Ghotbi, V., M. Pouresmaeil, A. Mahrokh and F. Azizi. 2022. Evaluation of agronomic traits and seed yield of lupin
(Lupinus spp. L.) germplasm under environmental conditions of Karaj in Iran. Iranian Journal of Crop Sciences. 23(4): 306-
319. (In Persian).

Introduction of new crops is one of the strategic approaches for production of feed for livestock and hence
protein requirements for the increasing population. White lupine (Lupinus albus L.), yellow lupine (L. luteus L.)
and blue (narrow leaf) lupine (L. angustifolius L.) are legumes that can be used for production of feed for
livestock and as result protein requirements for the increasing population. To evaluate the possibility of
cultivation of lupine and to evaluate seed yield as well as agronomic traits of lupin germplasm, 141 accessions of
three lupin species; white, yellow, and blue lupins, recieved from the Leibniz Institute of Plant Genetics and
Crop Plant Research (IPK), Germany, were grownin greenhouse and field in 2017-2018 to increase their seeds.
Since only sufficient seeds obtained from white lupin accessions, 108 white lupin accessions with Dieta white
lupin cultivar as control were evaluated using randomized complete block design with three replications at
research field of Seed and Plant Improvement Institute, Karaj, Iran, in 2019 and 2020. Days to flowering, plant
height, number of pod.plant?, number of seed.pod, number of seed.plant® and seed yield were scored and
recorded. Combined analysis of variance of data for white lupine accessions showed that there was significant
differences among the studied genotypes for all traits. The highest mean grain yield was observed for genotypes;
No. 1 (cv. Dieta), No. 27 and No. 9, No. 50 with 2180, 2130, 2100 and 2030 kg.ha™%, respectively. Therefore, the
diversity for seed yield and yield components observed in this germplasm suggested that it is possible to identify
the superior genotypes for different traits to initiate breeding program and to develop suitable cultivars adapted

to different regions with different environmental and soil fertility conditions.

Key word: Days to flowering, Lupin, Number of Seed per pod, Plant height and Seed yield
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