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Fig. 1. Monthly rainfall and maximum and minimum temperatures during cropping season of 2009-10
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Table 1. Analysis of variance for seed yield and other characteristics in CIEN-LA-2010

. axy Sl o (Sl

e e sol3T Mean of Squares

No\% 2

df DF DM  PHT ST  100SW YLD
(,,55)Rep. 1 65.88 19.60 321 028 2507 2595.7
(ww553)Genotype 44 917" 481™ 16.177 1.14™ 2134™ 31175
(ialojl slasError 44 228 442 023 107 665 18894
SlrelS s 2> 215 173 175 4002 691  20.66

Coefficient of Variation (%)

als o ,Sloe YLD cailoV « + 39 :100SW wasgy |l il 8 05 ST caiqy glas )l PHT ¢ Sas, b iS5l 55, olaws DM 20l5 b cslS 5l 59, olass :DF ol Lazs|
Abbreviations: DF: Days to flowering, DM: days to maturity, PHT: Plant height, ST: Stand, 100SW: 100 seeds weight, YLD: Seed yield

* and ** : Significant at 5 and 1 percent levels, respectively.

ns: Non- significant
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Table 2. Mean of seed yield and other agronomic traits for CIEN-LA-2010

s, oY el £luo st pF pm PHT 1008W vyLD , .
No. Entry name Origin (cm) ® (kg/ha)
1 FLIP97-706C ICARDA 3 65 121 295 37.5 620.8 87
2 FLIP01-29C ICARDA I 72 121 28.0 410 689.6 96
3 FLIP03-22C ICARDA 2 71 123 27.0 420 689.6 96
4 FLIP03-27C ICARDA 2 68 122 28,0  39.0 710.4 99
5 FLIP03-100C ICARDA 1 71 122 26.0 385 791.7 110
6 FLIP05-55C ICARDA I 71 123 275 435 922.9 129
7 FLIP05-60C ICARDA 3 67 121 230 395 625.0 87
8 FLIP0S-157C ICARDA 2 68 121 345 41.5 681.3 95
9 FLIP06-13C ICARDA 2 72 116 255 37.0 614.6 86
10 FLIP06-15C ICARDA 3 69 121 27.0 350 4542 63
11 FLIP06-33C ICARDA 3 66 120 255 36.5 621.9 87
12 FLIP06-34C ICARDA 2 73 124 270 360 604.2 84
13 FLIP06-39C ICARDA 3 70 122 325 37.5 554.2 77
14 FLIP06-51C ICARDA 3 71 121 260  37.0 575.0 80
15 FLIP06-52C ICARDA 2 71 121 305 36.0 618.8 86
16 FLIP06-59C ICARDA 3 66 124 27.0  40.0 629.2 88
17 FLIP06-64C ICARDA 3 71 122 260 380 585.4 82
18 FLIP06-65C ICARDA 2 66 123 300 375 618.8 86
19 FLIP06-69C ICARDA 3 68 120 30.5 38.5 556.3 77
20 FLIP06-75C ICARDA 2 66 120 26.5 34.0 564.6 79
21 FLIP06-80C ICARDA 3 70 121 325 36.5 602.1 84
22 FLIP06-86C ICARDA 2 66 120 250  35.0 497.9 69
23 FLIP06-87C ICARDA 2 68 119 32,0 385 593.8 83
24 FLIP06-88C ICARDA 3 67 122 305 345 620.8 87
25 FLIP06-90C ICARDA 2 69 122 31.0 375 654.2 91
26 FLIP06-92C ICARDA 3 68 124 305 39.0 597.9 83
27 FLIP06-93C ICARDA 3 68 125 23.0 350 462.5 64
28 FLIP06-94C ICARDA 3 72 120 250  38.0 414.6 58
29 FLIP06-96C ICARDA 3 67 121 300 375 720.8 101
30 FLIP06-97C ICARDA 2 69 121 255 38.0 6717.1 94
31  FLIP06-102C ICARDA 2 69 120 275 345 556.3 77
32 FLIP06-105C ICARDA 2 72 121 330 395 612.5 85
33 FLIP06-109C ICARDA 2 66 123 26.5 335 5333 74
34  FLIP06-110C ICARDA 3 68 120 300 385 458.3 64
35  FLIP06-121C ICARDA 4 65 121 285 34.0 495.8 69
36 FLIP06-128C ICARDA 3 71 121 22,0 325 437.5 61
37  FLIP06-133C ICARDA 3 69 121 250 380 629.2 88
38  FLIP06-155C ICARDA 3 69 123 235 38.0 658.3 92
39  FLIP06-159C ICARDA 2 68 122 255 40.0 791.7 110
40  FLIP06-160C ICARDA 1 67 119 270  41.0 812.5 113
41 FLIP88-85C ICARDA 2 69 121 240 318 845.8 118
42 FLIP93-93C ICARDA 1 71 122 260 315 600.0 84
43 FLIP 85-5C ICARDA 2 71 120 265 35.5 835.4 117
44 ILC 464 ICARDA 1 69 121 270 465 766.7 107
45 Jam(check) Iran 2 69 123 260 285 713.5 100
LSD 5% - - - - - - 262.3 -
See table 1 for abbreviations. Dgd axxlye V Jgaz 4 ol lazsl gl
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Table 3. Analysis of variance for seed yield of two experiments in alpha-lattice

sov s e ST e (MS) &l o a5l
daf CIEN-LA-2010  CIEN-S-2010
Rep LSS 1 33213.12 10135.03
Block(adj.) (oo pomnad) Sshy 8 11171.53™ 8163.22"™
Genotype 85 44 4066.23 2943.92
Genotype(adj.) (ool ma)oss) 44 21587.05% 15535.17*
Error s 36 11993.17 8624.28
CV% Ol o g > oy - 19.06 14.11
SEM oSk jlane gl - 94.43 59.66

JolS S5 3 i WT & yg008 CIEN-LA-2010 igloT 4325 55 (gloT sl 0,5k (5pSilso dunlio ~F Jgazr
Table 4. Ranks and mean yield values in RCBD and alpha lattice designs for CIEN-LA-2010

Sfdas il o S Sl

@ . ad
No T Mean vield Rz;n)k Mean yield Rz;n)k
: (RCBD) (a-Lattice)
1 620.8 21 640.1 20
2 689.6 12 674.9 13
3 689.6 11 671.4 14
4 7104 10 709.3 10
5 791.7 5 748.0 8
6 922.9 1 886.5 1
7 625.0 19 645.3 18
8 681.3 13 647.3 17
9 614.6 25 590.7 31
10 454.2 43 467.6 43
11 621.9 20 621.6 22
12 604.2 27 558.1 34
13 554.2 37 546.6 35
14 575.0 33 594.8 29
15 618.8 23 613.0 23
16 629.2 17 592.0 30
17 585.4 32 586.7 32
18 618.8 24 645.0 19
19 556.3 35 534.4 38
20 564.6 34 540.2 36
21 602.1 28 607.9 25
22 497.9 39 502.7 40
23 593.8 31 651.5 15
24 620.8 22 606.7 26
25 654.2 16 647.5 16
26 597.9 30 601.0 28
27 462.5 41 470.8 42
28 414.6 45 438.0 45
29 720.8 8 717.1 9
30 677.1 14 675.6 12
31 556.3 36 584.3 33
32 612.5 26 604.6 27
33 5333 38 538.7 37
34 458.3 42 527.1 39
35 495.8 40 502.2 41
36 437.5 44 459.7 44
37 629.2 18 608.1 24
38 658.3 15 681.3 11
39 791.7 6 778.1 5
40 812.5 4 785.9 4
41 845.8 2 812.4 3
42 600.0 29 632.3 21
43 835.4 3 855.1 2
44 766.7 7 758.6 6
45 713.5 9 755.6 7
See Table 1 for abbreviations. 34 dxxlye Voo & ol laisl gl
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Table 5. Analysis of variance for seed yield and other characteristics in CIEN-S-2010

- Ol po pSleo

ik @bl 0 Meal’l}(:f‘;im;res

SOV df

DF DM PHT ST 100SW YLD
Rep. 1 091 018 491 490 1068 413445
s . . . . .

Genotype . . o * o .
oo 44 17017 4717 1611 131" 23817 15539
S
Error 44 251 029 061 076 475 7104

(ebosl slas) : : ) ’ )
G OO RUTPUIRWIRY
229 044 343 2666 642 13.79

Coefficient of variation (%)

See Table 1 for abbreviations.

* and **: Significant at 5 and 1 percent levels, respectively.

ns: Non- significant
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Table 6. Mean of seed yield and other agronomic traits for CIEN-S-2010

@99,

oY el

:‘M

PHT

100SW

YLD

No. Entry name Origin ST br DM (cm) (® (kg/ha) YoCheck
1 FLIP97-706C ICARDA 3 70 121 235 38.5 622.9 86
2 FLIP98-117C ICARDA 2 67 119 28.0 41.0 616.7 85
3 FLIP99-66C ICARDA 3 71 121 23.0 32.0 631.3 87
4 FLIP03-23C ICARDA 5 70 123 245 37.0 477.1 65
5 FLIP03-57C ICARDA 4 67 122 18.0 32.0 550.0 76
6 FLIP03-98C ICARDA 2 75 123 240 335 745.8 103
7 FLIP05-12C ICARDA 5 67 121 26.0 31.0 487.5 67
8 FLIP05-28C ICARDA 3 67 121 195 38.5 615.6 85
9 FLIP05-80C ICARDA 2 67 119 255 41.5 689.6 95
10 FLIP05-99C ICARDA 4 75 123 185 36.0 464.6 64
11 FLIP0S5-111C ICARDA 4 68 121 26.5 32.0 581.3 80
12 FLIP05-145C ICARDA 3 73 121  19.0 32.0 547.9 75
13 FLIP05-147C ICARDA 2 69 123 225 37.5 670.8 92
14 FLIP05-154C ICARDA 4 66 120 21.0 32.0 533.3 73
15 FLIP05-156C ICARDA 4 70 123 220 37.0 567.7 78
16 FLIP05-162C ICARDA 2 70 121 235 39.0 741.7 102
17 FLIP05-170C ICARDA 4 70 121 245 32.0 505.2 69
18 FLIP06-3C ICARDA 3 70 123 240 29.0 575.0 79
19 FLIP06-4C ICARDA 3 68 119 235 35.5 482.3 66

20 FLIP06-17C ICARDA 3 71 121 18.0 31.5 575.0 79

21 FLIP06-19C ICARDA 3 65 121 250 33.0 697.9 96

22 FLIP06-27C ICARDA 3 71 121 245 35.0 610.4 84

23 FLIP06-31C ICARDA 2 67 119 215 35.0 760.4 105

24 FLIP06-42C ICARDA 2 67 123 17.0 34.8 687.5 95

25 FLIP06-45C ICARDA 4 70 121 215 34.0 508.3 70

26 FLIP06-49C ICARDA 3 66 123 270 36.3 545.8 75

27 FLIP06-54C ICARDA 4 75 121 245 33.0 514.6 71

28 FLIP06-55C ICARDA 3 72 123 19.0 335 681.3 94

29 FLIP06-63C ICARDA 3 65 121 240 335 647.9 89

30 FLIP06-72C ICARDA 3 67 123  26.0 335 537.5 74

31 FLIP06-98C ICARDA 3 70 119 23.0 355 633.3 87

32 FLIP06-104C ICARDA 3 70 123 230 345 512.5 70

33 FLIP06-106C ICARDA 3 75 123 240 32.0 588.5 81

34 FLIP06-107C ICARDA 2 67 123  26.0 335 622.9 86

35 FLIP06-123C ICARDA 3 65 121 215 325 585.4 80

36 FLIP06-125C ICARDA 3 65 122 215 33.0 618.8 85

37 FLIP06-139C ICARDA 4 67 119 215 335 471.9 65

38 FLIP06-143C ICARDA 3 68 121 24.0 355 595.8 82

39 FLIP06-157C ICARDA 2 75 121 205 36.0 770.8 106

40 FLIP06-158C ICARDA 2 70 123 275 40.0 704.2 97

41 ILC482 ICARDA 2 70 125 18.0 28.0 664.6 91

42 FLIP 82-150C ICARDA 3 70 121  20.0 23.5 631.3 87

43 FLIP88-85C ICARDA 2 66 119 18.0 31.0 739.6 102

44 FLIP93-93C ICARDA 2 71 119 220 31.0 770.8 106

45 Jam(check) Iran 3 67 123 240 29.0 722.9 100

LSD 5% - - - - - - 169 -

See Table 1 for abbreviations.
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Table 7. Ranks and mean yield values in RCBD and alpha lattice designs for CIEN-S-2010

Spfhes afilia o 25K el

S 4
":' 2 Mean yield R. " Mean yield R. )k
o (RCBD) an (a-Lattice) an
1 622.9 19 610.5 23
2 616.7 22 666.4 15
3 631.3 17 642.6 19
4 477.1 43 459.9 43
5 550.0 32 590.2 27
6 745.8 4 760.3 3
7 487.5 41 463.1 42
8 615.6 23 609.5 24
9 689.6 10 678.9 14
10 464.6 45 455.1 44
11 581.3 28 599.0 26
12 547.9 33 505.5 39
13 670.8 13 695.9 9
14 533.3 36 512.1 38
15 567.7 31 624.8 22
16 741.7 5 719.3 6
17 505.2 40 536.9 35
18 575.0 29 572.0 29
19 482.3 42 467.8 41
20 575.0 30 571.7 30
21 697.9 9 696.1 8
22 610.4 24 588.6 28
23 760.4 3 747.7 4
24 687.5 11 682.8 12
25 508.3 39 518.0 37
26 545.8 34 525.0 36
27 514.6 37 538.8 34
28 681.3 12 681.1 13
29 647.9 15 651.2 18
30 537.5 35 550.3 33
31 633.3 16 606.4 25
32 512.5 38 476.3 40
33 588.5 26 627.7 21
34 622.9 20 655.8 16
35 585.4 27 556.3 32
36 618.8 21 653.4 17
37 471.9 44 442.0 45
38 595.8 25 569.4 31
39 770.8 1 778.7 1
40 704.2 8 691.9 11
41 664.6 14 694.3 10
42 631.3 18 631.3 20
43 739.6 6 720.8 5
44 770.8 2 777.4 2
45 722.9 7 703.6 7
See Table 1 for abbreviations. Dl dxzle ) Joaz 4 Ol lasl gl
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Abstract

Structure of alpha lattice designs makes removing the effects of incomplete blocks from residual effect of plots,
and maximizes precision of comparison between genotypes at the same incomplete block. This investigation was
conducted to study the international chickpea germplasm, for finding desirable lines regarding seed yield and other
traits. Two trials including CIEN-LA-2010 and CIEN-S-2010 carried out at Saral station of Kurdistan province during
2009-2010 cropping season. CIEN-LA and CIEN-S were sown at normal time, early March and as 9x5 alpha lattice
designs with two replications. Considering property of each trial, data recording was done and statistical analyses were
performed. According to analysis of variance, there were significant differences between genotypes across two trials.
The average standard error of difference between genotypes was used to calculate relative efficiency of alpha lattice
design. These results revealed that, alpha lattice had more efficiency over traditional randomized complete block design
in both experiments, and ranks of entries were changed in trials. In CIEN-LA and CIEN-S, lines FLIP 05-55C and
FLIP 06-159C ranked first for seed yield, respectively. It is necessary to have a more precise look to the best entries of
these trials at the next studies.
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