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Table 1. Precipitation in April, May and June 2018 in Khorramabad Province (Meteorological station of Khorramabad)

April (po,9,% May Cuigus s, June sl ;5
Sk Sk Sk Sk S S
(o heo) (o o) (o sk) (o sk) (o) (o sl)

39)  Rainfall 3%  Rainfall 39, Rainfall 9>  Rainfall 9 Rainfall %)  Rainfall
Da (mm) Da (mm) Day (mm) Da (mm) Da (mm) Da (mm)
1 0 16 9.2 1 0.01 16 2 1 0.01 16 1.5
2 0 17 0 2 11.9 17 0 2 2.6 17 0

3 0 18 46.7 3 24.8 18 0 3 0.3 18 0

4 0 19 6.8 4 5.7 19 18.3 4 0 19 0

5 0 20 0.2 5 0 20 13.8 5 0 20 0

6 0 21 0 6 0 21 6.6 6 0 21 0

7 0 22 0 7 6.3 22 6.1 7 0 22 0

8 0 23 3.6 8 16 23 38 8 0 23 0

9 0 24 6.7 9 294 24 0 9 0 24 0
10 0.01 25 1.5 10 3 25 0.01 10 0.8 25 0
11 5.8 26 8.2 11 0.01 26 0 11 0.1 26 0
12 0 27 0 12 0 27 0.01 12 0.3 27 0
13 0 28 15 13 0 28 0 13 6.5 28 0
14 0 29 0 14 4 29 0 14 0 29 0
15 0 30 0 15 0 30 0 15 0 30 0

31 0 31 0 31 0

w20 9 ol bl pd 99 30 0956 lino 4 by po o5 o il 4325 Y Jgu
Table 2. Combined analysis of variance of Chickpea traits in normal and drought conditions

G L olasy . . Sl
a0 ) 39 Gamb‘ 6 59, it adgl as Ll ol [ &5 %o (33
J ey il Number of il y
sl b Days ?o Number of Primary - 100 S.eeds
Olpatd b g M:tyusr:(t]y Flowering  gecondary Branches l?ll(.i‘:;st Weight
S.0.V Branches
bexe 3290 64.19™ 313,710 0.847ms 0.01™ 49,74
Environment (E)
bl )5 11.78 47172 132.45 0.851 29759  32.08
Replication (R)/E
beox ISSTR0, g - - 14,240 0.194 277 629
Row (ExR)
bemoylSSlogie 50 goms ; 13.15m 0.272m 1274 400
Column (ExR)
S8 63 4.99m 62.47" 18.63" 0327" 2377 2274
Genotype (G)
bemoxedsll 63 2.17m 18.18™ 8.60 0.191 7.75ms 4340
GXE
L 66 2.93 14.52 9.778 0.181 8.48 452
Error
» (1) Syl gy 1.45 467 19.96 16.5 10.04 7.76

oy ) g0 Jlast mhaw jo ls gine g )l et oS5 4 FF g ¥ s
ns, * and **: Not significant, significant at the 5% and 1% probability levels, respectively
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Table 2. Continued aolol.Y Jgus
S (339 sl 039 S ySlos S ySloc
Ry, aigy; b elS ENE S Sslon als
Ol @l 6261 Root Dry Root Plant Pod Biological Grain
S.0.V df Weight Length Height Weight Yield Yield
- 1.7" 12.13™ 358.06™ 266.25™ 3712137 320480m
Environment (E)
el 1,55 2 0.063 19.773 176.70 1.20 11488388 191780
Replication (R)/E
2w xS, 28 0.063" - 50.61" 7.63™ 1982223 302889
Row (EXR)
22wl 55T g 28 0.052m 3.379™ 48.67" 6.88™ 1611242 156782"
Column (ExR)
“£¥ 63 0055 62117 5491™ 520 1475759"  261523"
Genotype (G)
GXE ool 63 0.036™ 3.015™ 2952 637 1011478  106397™
X
> 66 .056 3.682 21.95 6.27 690299.3 97017
Error
(1) Ol yuds’ g oo _ 27.08 15.95 6.78 23.7 11.63 15.10
CV%

RS IPYA I [PV E F T AP TP PSPPSRIV S I PR AP

ns, * and **: Not significant, significant at the 5% and 1% probability levels, respectively
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WS slid il o Slee 8ly Jlaie p Gudaie bla 2ST
sloislesl jo ams o las |y Jaw opl sl ol
Slaghy, @ ac)ie lad 0 352ge sl las) e
GanSoh @ Gl &5 ogdee S (Al
5 Jae ;o CuylysS e a5l eslawl (sl sl
St azsi sl S ladoe 5l osliiul rioen
Piepho et al., 2008; Singh et al., ) 5,5 solatul Jloasg,
aiie SO 0y S50 .(2010; Sarker and Singh, 2015
By wil Lialeyl oKeal 5l Jol> sl 005,50 a5
ogiron 1yl Gialejl a5 Sl g as)re olais] bl o
QBB g s Wi, glalls Hlen 4 lade ja ol S
Ol 0,5 o5 S slas 5l g Lol slaJoe SS LT, wsg,
2 GiabesT slaz b oo 05950l 05, 0 YL Lialesl B

oibls 45555 ceus g Jlo i Ll i glaosls pléal 5l

Laosls (55, 2 Y 5 ol SalS’ slaS'sh 5o g, &
Joe s (F) S Jow a5 oy olas mls .cd ) ploxl
9 o Sle b e e dlees pS003
= oylal oy e ghls Jowe ol el rosls (1Kl duslio
o2l Jlade 4> ,a 09 (-2 Res Log Likelihood) 2 RLL
e el e iz g slp o Colis il eS o bl
99 S dunlio 02 L]y Jow 50 colaS puples (ST .l
oY Jae 99 ol awslie g1y g0l a> 50 -2 RLL oS
9o -2 RLL a)LcT U5La.: S Sl L59l5 MLOA ‘5‘).: |
Joe g0 olT a0 4 bgye Sl el b1, Jow
5l s Jow 99 -2 RLL o bl cgles 31 oS aunslito
s g Jae 90 gol3T az )0 4 by e psSiul g5 gl
el (655 9 Joe el ails 1) -2 RLL (o 5aS a5 Jow
Lgye 5ol slS @gls 5l jeS -2 RLL o,lel coglas ST
b3l az )0 yieS &S Jas g Jaw g0 goljl ax 0w
Sgui oo Pl 5 Jaw leieds all ansle 1) 3eSul glS
SlSe Jao (gaiss ol o (Littell et al., 2006)
L Slogine B! Jdo a4 (F Jowo) e (3 Suo 3
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O s Suge O adgl als Slasd 4 bgype (S
Sob slaiolo;l b lajlas o 3uBo s ST canline
LSS 0 pels aeye Yo B Y 5l lgioe 0gd el
GSsh o tales] oS L 1) mls oles cslasials;)]
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o394 .(Sarker and Singh, 2015) o isw S
Cullis et al.,) (p-rep) adb bS5 L olg,b
ol o 4 (Williams et al., 2014) a-designs (2006
(R Development Core ) R calisce (5 )33l0 5 (sloazos
(Coombes, 2009) DiGGer «i. L g Team, 2011
slp pblS (Mol laaby sly olis Slaaine;
ooyl cpl jo ailes S el )3 S5 Slge 380 bl
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Table 3. Reliability of spatial linear models using -2Res Log Likelihood statistic for analyzing chickpea traits in Lattice

square design

asly olowy  asli olowy

U 39, ayt s sl
) Say @MU 59 Number of Numberof Sz 4o oo o3
J™ €% Daysto Daysto  Secondary  Primary Harvest 100 Seeds
Model Type Maturity  Flowering  Branches Branches Index Weight
oL Jolf slossly 2,0 809.43 1076.89 1090.09 326.08 1092.79 926.71
Randomized Complete Block Design
1) Jowe 809.43 1076.44 1081.78 324.43 1079.92 924.30
Model(1)
S G 55 (V) Jon
Model (2) with linear coefficient of 809.43 1076.44 1078.31 322.78 1070.43 912.58
row
gt S5 g 6 4 (Y) Jko
Model (2) with linear coefficient of 806.07 1076.11 1079.76 320.71 1078.01 920.31
column
OFw 9 s (S e 2o L (V) Joe
Model (2) with linear coefficient of 806.07 1076.11 1077.71 318.81 1069.98 911.64
row and Column
sl 1018 5 s 0 4 (V) Joa
OF=3  802.19 1076.11 1077.60 318.61 1062.42 909.74
Model (2) with Quadratic coefficient
of row and Column
() Jowo
807.30 1072.77 1068.98 321.93 1063.31 904.52
Model (3)
() Joo
Model (4) 75533 78636 100397 30586 99445  855.14
A luod 1 S5
Nearest neighbor
@ dbuod (0 FUOH Jdo (rmd L o
Sshzb 10819 107.32 116.3 102.2 127.06 111.31

The relative advantage of the nearest
neighbor model to the block design
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Table 3. Continued aolsl .Y Jgus
S oy Job ew)l 033 oo
T K 3
J%e €9 Root Dry Root Plant Pod Biological als
Model Type Weight  Length  Height Weight Yield Grain Yield

oLl Job5 slaSsli b 68.81 851.71 1289.09 976.54 3253.83 2858.00
Randomized Complete Block Design

M) Jao 66.45 851.71 1281.84  976.54 3242.37 2842.85

Model(1)

Ao b e pe LN dae (o6 85099 128128 97557 323110 2834.53
Model (2) with linear coefficient of row
Ogw b o po b (V) Jow
Model (2) with linear coefficient of 6516 85171 128178 97647 323815 284124
column
O 9 b (b po b (V) Jo
Model (2) with linear coefficient of row 64.20 850.98 1281.28 97543 3230.23 2833.95
and Column
9 shw S1y3leS g (b o L (V) Joo
OF  64.04 850.53 1281.28 975.43 3218.39 2827.82

Model (2) with Quadratic coefficient of
row and Column

Mdw 6014 85134 128256 97463 322291 284398
Model (3)
(f) Jow
Model (4) 5751 790.50 1196.10 910.04  3004.56 2645.7
A buod (9 5 SG 0 3

Nearest neighbor
Tl @ alaod (0 FU 5 Joo (o Ca 0
Sek 109.37 102.33 109.01 103.76 131.02 121.65

The relative advantage of the nearest
neighbor model to the block design
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Fig. 1. Comparison of real yield (Yield) with predicted grain yield by RCBD model and nearest neighbor model (NN)
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Slae (uimen auiuily adsl lasls olaw
5 wom 2Vl (S5 o sl s lapl aslllaes;se
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Wl do 39 5 A 0 dild o Slae 0l jo gl slaasli

O g gauile Wog Llo 1) gpdycdliy o i
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Vo0 g VYo AW (o s 52 g oo w3556 (gl bolas
Sarker et ) Koo 5 ;5 ,lo uils ol Coje duoyo
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o oSl Joo j0 a5 Jise,e idls elaisl
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(Chauhan, 2011) ;legl> 5.b25 10 .05k solatuwl glo g0
i ol 1y eSln & i S5 Sy do
a5 W50, 0,158 a0 OV B as,0 VY o ve5s calize
Ot 995 (e B 5 4 bgaye (S5 0500 (2 yeS
Ry s wo 09 & bg e (el A S (S5 0t
Ol do o TV (Sah o g0 j ailo 0 Sles o sl
e (S5 oy olee 4 g pdudlyy sl ais)S
Soyr wiims $phcdhy o 4 o olis
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Slp Pl epdsily g als Ve 5g 9 als o Slee
50 e dlaws gl 5 adgl loazls sl iy glas)
Getos b aS WS 5155 sgm digr yo il olaw g iy
B @l o ol
Dol b plgi e a5 ol las (S5 0 e bl
i Qo VOB Y o o (S5 olge 517V e i S
G S 0y cenls Al i a0 Mol dlge yo (ST
0455 (solaidl Cio 1y St Glaieds ilo o Slee Cio yo
W o VFOY i ao,s Yo g ) e b insS Las
% ey SAS 039 b s JS 4 og ws e
SURl 0590 (SIS 0,0 duo,d Dgliie oyt S Dl
Ol g pddly o5 Sl ol gl casl O B Y o

395 Cilin 3l s (F Jko) dglonod (0 5 Sa05 gy &4 (il g 42325 F S
Table 4. Analysis of variance using Nearest Neighbor approach (model 4) for different chickpea traits

R ] sl a5l slai  adgl asliolaw W
e 1. .),— S ) 2 5, Number of Number of Cabloy dils ws 39
Oyt ol 0051 Days to Days to Secondary Primary Harves 100 Seeds
S.0.V df Maturity Flowering Branches Branches tIndex  Weight
St SHS! 4.88" 5038 21.72% 034" 217 2777
Genotype
o IS 6.42m 38.21ms 39.84" 0.60" 3035 21.24™
Replication
JSXRNN 4,08 27,270 32.66" 0.09" 4123”1681
RNNxRep
JSENN 3.20m 27.85m 27.65° 0.17%  4225™ .79
CNNxRep
2l xRNNXCNN 2.90m 1171 14,087 0.26" 1259 4,690
RNNxCNNxRep
B> 160 2.44 14.71 9.96 0.20 924 442
Error
Table 4. Continued wldl.f Jguo
S 39 £l . 5,Sdas
TRy, adeydeb oS 03 R
Olpdi glo - 31 Root Dry Root Plant SMe Biological als
S.0.V df Weight Length Height Pod Weight Yield Grain Yield
w995 63 0.055m 579" 51.98" 635 1571874  268486™
Genotype
o WS as3 9.00" 139.08" 7281 411261™  422869"
Replication
JARNN ) ogss 5.43ms 11481 11.67" 3795998 380495
RNNxRep
JSENN 120 402 90.53" 207" 4968373 757890"
CNNxRep
JSHRNNXCNN g o5 0.67™ 30.69™ 1507 1764078™  346262"
RNNXCNNxRep
B> 160 0.047 3.25 31.09 6.12 891721 120001
Error

RSN IPAY [PCE TN PSPPI KPS POROrIv gt I PRSP

ns, * and **: Not significant, significant at the 5% and 1% probability levels, respectively



WA lie; VY ol el psle o e sla i V-oF

9 Bl Jol sSsly (st yo o 3551y Syfglam o Shos 3 0 Shos ol od &y 295 Scuigij 0yl 3 o B Jgor
luod op F S35

Table 5. The name and pedigree of chickpea genotypes along with the yield and biological yield estimates using
randomized complete block and nearest neighbor models

E9 90 &y B R T Y oSl oygl
Sy Sdes 4y g idam o yShae S s Shae
The difference of S3gdem Estimated 4l Estimated
rank is two types Biological  Biological Yield Grain Yield Grain Yield
of estimation Yield Rank Mean Rank Mean
a2 4= bl bl bl bl
3z 4 3z 1% 3% 1%
2E Nz 3 3 nE » 3 23
ENECHE 3‘ = 2% 3 2% 3% 3 3%
cigiombsel 3 s RPN g “.gje - 32 “@32 bl 32
. Y2 §F 2: 38 35 385 35 3835 38 13
Name and Pedigree g & RO VE ¥z ME ¥z Ve Iz VE Iz
FLIP05-59C GOo1 13 2 21 34 7356.5 713142 34 36 2006.25 1972.02
FLIP05-33C G02 10 2 19 29 7392.5 724452 12 14 2285.85 2298.31
X03TH177-88K2 GO03 -2 3 12 10 7647.5 7842.73 5 8 2496.88 2415.51
X03TH28-88K10 G04 6 0 11 17 7672 764338 18 18  2228.88 2246.53
X03TH28-88K14 GO5 -4 3 52 48 6555.5 6741.68 41 44 1896.13 1898.37
X03TH28-88K1 GO06 14 4 29 43 7159 6881.86 50 54 1836.43 1774.89
X03TH152-88K6 GO07 -2 2 15 13 7594  7715.16 55 53 1763.68 1795.4
X03TH134-88K7 Go08 14 10 24 38 7299.5 7027.07 47 57  1851.83 1756.64
X03TH134-88K15 G09 0 0 1 1 9352 9397.72 3 3 2525.83 2466.69
FLIP09-21C G10 11 1 38 49 6994 6708.46 59 60  1704.05 1681.79
X03TH164-88K3 G11 0 4 4 4 8504 8168.62 28 32 2112.88 2081.07
Bivanij G12 3 0 6 9 8056.5 8022.25 2 2 2697.45 2583.55
X03TH28-88K13 G13 2 -6 56 58 6438.5 64769 49 43 1840.75 1902.94
ICCV2/HASHEM Gl14 -23 -18 46 23 6718 7483.26 30 12 2091.83 2308.6
TDSTDS-Maragheh90-
89/Gn-PR-93-13/Gn- G15 -3 -9 62 59 6149 642192 51 42 1823.33 1918.07
PR-94-6
AZAD G16 -4 1 60 56 6217.5 6568.92 36 37  1976.58 1968.59
TDS-Maragheh90-
155/Gn-PR-93-25/Gn-  G17 -1 2 63 62 6132 6275.83 61 63 1684.8 1605.3
PR-94-16
TDS-Maragheh90-
213/Gn-PR-93-36/Gn-  G18 6 1 45 51 6757.5 6678.82 40 41 193298 1919.45
PR-94-24
TDS-Maragheh90-
217/Gn-PR-93-38/Gn-  G19 -4 1 43 39 6799.5 7021.58 48 49 1842.7 1823.74
PR-94-26
TDS-Maragheh90-
221/Gn-PR-93-39/Gn- G20 6 -2 55 61 6527 6313.01 63 61  1639.33 1637.48
PR-94-27
TDS-Maragheh90-
210/Gn-PR-93-35/Gn-  G21 -3 -1 8 5 7830 8138.19 20 19  2208.23 2236.43
PR-94-23
TDS-Maragheh90-
162/Gn-PR-93-27/Gn-  G22 12 2 41 53 6882.5 6627.83 60 62 16852 1625.34
PR-94-17
TDS-Maragheh90-
90/Gn-PR-93-14/Gn- G23 -2 -4 59 57 6261.5 6567.15 52 48 1816.1 1833.28
PR-94-7
DIVANIITSELOSTHIT g 5 339 44 69545 68798 38 35  1936.98 1981.72
Local(Turkey)/Gn-PR- 55 6 6 57 63 636668 610793 53 59 1811.66 1691.97

93-19/Gn-PR-94-11
SAR80J78K2-87 G26 10 -1 17 27 7399.5 7390.5 17 16 2234.6 2260.05
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Table S. Continued aolol.b Jgus
E9 99 aui ) IS oSl oyl oSl oyl
3,91 Sz ) Sielem 0yKhes e ails o ,Slos
The difference of S3glem Estimated ailo Estimated
rank is two types Biological  Biological Yield Grain Yield Grain Yield
of estimation Yield Rank Mean Rank Mean
48 9= bl - bl bl
3z 4 95 1% 3% 1%
: g a : % -“ .a -“ .a -)‘ a -)‘ a
28 33 4293 37 a4 374 37 4 37
et 6 v 9 b : A &0 = MNa 3 Voo d N g Voo g
THPIO TP }: S He 2 £ - = = - = = - 3 = - 3 =
. - 7, 'S 28 380 s 38 s 30 s &0 s
Name and Pedigree g & RO VNE ¥z VWE ¥z ME Iz NNE Fgz
FLIP06-37C G27 1 15 36 37 7069 704546 19 34 2227.58 2017.16
FLIP06-31C G28 -11 -6 44 33 6778 714329 35 29 1996.45 2090.14
DIVANIITSELOSTHIT 9 1 2 32 31 70915 720552 13 15 227593 2265.44
SELS.P.L.K19-87 G30 -1 -3 7 6 7871.5 8084.02 7 4 2488.68 2464.68
FLIP06-17C G31 -6 2 26 20 7218.5 7547.05 22 24 217275 2181.2
X03TH28-88K13 G32 3 2 37 40 7031 7004.56 43 45 1880.23 1872.88
FLIP07-33C G33 -8 -7 16 8 7591.5 8035.52 14 7 2253.1 2431.5
FLIP09-14C G34 17 11 9 26 7674.5 7429.69 45 56 1860.8 1757.29
TDS-Maragheh90-
250/Gn-PR-93-52/Gn- G35 -12 1 54 42 6548 694397 57 58  1742.95 1699.51
PR-94-37
XO03TH180-88K7 G36 15 6 10 25 7672.5 7451.21 15 21 2251.4 2208.48
FLIP09-44C G37 -1 1 31 30 7098.5 724279 9 10 2323.55 2351.72
FLIP90-96C
X87TH26/ILC G38 5 1 40 45 6916.5 6869.51 54 55  1765.53 1761.24
5342//FLIP 84-93C
FLIP86-6C
X81TH203//(ILC G39 1 0 20 21 7376.5 752621 11 11 2291.88 2319.81
3279(WH)/ILC 3355)
12-60-31/1L.C482
IDKMAR-2008- G40 -10 -4 42 32 6880.5 7163.54 29 25 2098.93 2106.4
OMAR-OMAR
FLIP09-297C
X04TH149/S00547//FLI  G41 -1 -1 3 2 8629 8793.88 6 5 2493.58 2464.45
P98-233C
FLIP97-85C G42 -8 -6 58 50 6354.5 6687.1 56 50 1756 1818.51
1LC4291 G43 10 4 14 24 7618.5 7453.48 24 28 2144.73 2090.95
FLIP09-58C
X04TH176/FLIP95- G44 -5 6 23 18 7323.5 7642.83 16 22 22379 2191.08
68C//FLIP97-205C
FLIP05-109C G45 2 1 5 7 8082 8054.74 8 9 2487.2 2410.11
FLIP09-12C G46 -23 -8 34 11 7081 7840.34 25 17 21447 2256.19
TDS-Maragheh90-
237/Gn-PR-93-48/Gn-  G47 -1 0 48 47 6625.5 6753.77 64 64 1559.1 1600.06
PR-94-34
TDS-Maragheh90-
292/Gn-PR-93-66/Gn-  G48 -7 -7 61 54 6214.01 6620.96 58 51 1728.02 1813.16
PR-94—-45
FLIP09-37C
X04TH73/FLIP97-
195C//FLIP9S- G49 7 2 28 35  7166.74 71256 4 6 2516.75 2436.74
108C/3/FLIP96-154C
FLIP93-93C
X89TH258//FLIP 85-
122C/FLIP 82- G50 0 -10 64 64 5591 59019 62 52 1683 1811.74

150C/3/FLIP 86-7C
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Table 5. Continued alol b Jous
E9 99 4y SO L oSl 0ygl oSl oyl
3,91 Sz ) Sielem 0yShes e als o ,Slos
The difference of S3glen Estimated ailo Estimated
rank is two types Biological  Biological Yield Grain Yield Grain Yield
of estimation Yield Rank Mean Rank Mean
38 9= bl ok b ok
32 43 35 35 k) e
2 g Wz 3 N3 N N3 23
o3& 3E 428 37 0w 3Z o4 37 a0 37
i g5 0y g o 13 -2 2.53;@3;_];@3;_3;@3;_3;@3;
. - R 2
Name and Pedigree “ 3 & 28 Ve 32 Ve T Ve T Ve 32
FLIP84-79C
X80TH176/ILC 72//ILC G51 -6 -4 18 12 7393.5 7719.12 31 27 2058.2 2098.08
215
FLIP98-121C
X95TH42/FLIP 90-
15C/ILC 5362/3/FLIP G52 8 5 33 41 7089 6964.18 26 31 21259 2082.08
93-2C
FLIP84-48C
X81THS55/ILC G53 -4 5 50 46 6603 6781.58 41 46  1896.13 1868.93
1920//ILC 2956
FLIP97-530C
X94TH103//FLIP 91-
186C/FLIP 91- G54 -11 -7 27 16 7218 7645.08 33 26  2016.75 2099.6
96C/3/FLIP 90-109C
FLIP97-281C
X94TH75/FLIP 87- G55 -15 -6 51 36 6599 7097.18 44 38 1877.5 1950.87
58C//UC 15
FLIP97-503C
X94THS/FLIP 86- G56 -7 -8 35 28 7077.5 734244 21 13 2187.15 2302.07
6C//FLIP 90-109C
TDS-Maragheh90-
137/Gn-PR-93-18/Gn-  G57 -7 -7 22 15 7335.5 7696.07 46 39 1859.25 19353
PR-94-10
TDS-Maragheh90-
152/Gn-PR-93-24/Gn-  G58 7 3 53 60 6553  6400.83 37 40 1956.13 1920.61
PR-94-15
FLIP09-229C
$00794(30 KR)- G59 1 0 2 3 9000.71 8686.81 1 1 2957.4 2848.97
13/FLIP
FLIP09-285C
X04TH143/FLIP00- G60 6 10 13 19 7633  7555.07 10 20 2297.68 2233.88
6C//FLIP97-205C
ILC 484 ACC no
26783-68 Go61 8 1 47 55 6656.5 6590.66 32 33 2020.33 2071.81
FLIP09-289C G62
X04TH145/FLIP00- 3 7 49 52 6607.5 6661.56 23 30 2167.65 2088.75
14//FLIP98-137C
ADEL G63 -3 425 22 7279 752166 27 23 2125.18 218391
TDS-Maragheh90- Go64
239/Gn-PR-93-49/Gn- -16 8 30 14 7100.11 7696.44 39 47  1934.84 1864.25
PR-94-35
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G sxe (Kiwwan i (Serraj et al., 2004) -l Ko
sanlice ails 5,Slee b o, Jsb g ad, S5 (59 o
a5 pl )0 0 38leT 10 ) Budsd b (goga> b aS ais
Sg o gxe az ST iy o, Slas g iy Jobo (yu (Siso2

g1 S ol e Lol

OLen o ab,l Gadss o (Ismaili et al., 2016)
als 5 Slae Caws a5 wols Lis (Arshad et al., 2004)
Loy cde (Swod 1)l Sojedam o, Sloe b 0950 0
3,18 i (Ko adgl aSLi olawi g 25U j5, Cio
g Tl Beis jo il Cdlhe yols s L oS

3950 Giliza Slias 41 bgrpo K] (51 yiolyly 0,57 Jouz
Table 6. Estimation of Genetic Parameters for Chickpea Traits

G Sl ST spieedly oS Riames
Genetic Gain with &S opeSileo asly ails 5 ,Sdas by
percent intensity S . o
. ; - ; Heritability Genotypic Correlation
Trait cheo 207 107 ST (plot-basis) with Grain Yield
Grain Yield aloo,Slos 0.11 0.14 0.17 0.57+0.09 -
Biological Yield Soidam o sdes 0.05  0.07 0.08 0.39+0.13 0.81+.11
Plant Height ols gyl -0.03 -0.04 0.05 0.39+0.12 -0.27+.08
Root Length adwyJeb 008  0.10 0.11 0.49+0.10 0.26+.10
Root Dry Weight = adv, s 39 0.02  0.03 0.04 0.14+0.18 -0.50+.21
100 Seeds Weight ald o 39 0.12 0.15 0.18 0.83+0.04 -0.48+.20
Harvest Index cllow sl 0.07  0.08 0.10 0.53+0.09 0.84+.08
Al 07 009 010 042+0.12 0.03+.13
Number of Primary Branches
apbeeliohsd o1 014 017 05140.10 0.12.17
Number of Secondary Branches
Days to P
Flowering 25659,  0.05 0.07 0.08 0.75+0.05 -0.23+.16
Days to Maturity Suewy G 3ey  0.004  0.007 .01 0.46+0.11 -0.62+.18
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Abstract

Breeding programs are mainly founded on the evaluation and selection of superior genotypes using
accurate estimates of genetic parameters. This research was carried out to evaluate yield and yield
components of 64 chickpea genotypes in normal and drought conditions in Khorramabad City. The
experiments were conducted on the lattice square design with two replications in the year 2018. Due to
seasonal precipitation, there were no significant differences between stress and normal conditions as
well as genotype by condition interactions were not significant in most of the characteristics. Therefore,
the data on stress condition were considered as replications for the normal condition and all traits
analyzed as a unit condition. Analysis of variance the data was performed using the simple lattice
analysis and to remove the heterogeneity of the field conditions the spatial models was applied and the
linear model of lattice design optimized. Finally, the nearest neighbor model was selected as the best
model based on the relative advantage design and -2RLL (-2 Res Log Likelihood) statistic. The results
of the analysis of the nearest neighbor model showed significant differences among genotypes for all
traits and they had appropriate genotypic variation and acceptable general heritabilities. The most of
traits had moderate to high general heritabilities and the plot means heritability of grain yield was 0.57.
With 10% intensity of selection for the grain yield on the genotypes, the expected genetic gain was 14%
relative to the average yield. Therefore, this genetic gain can be used for promoting and improving the
grain yield characteristic. Also, FLIP09-229C S00794 (30 KR) -13/FLIP, X03TH134-88K 15, Bivanij,
SELS.PLK19-87 and X04TH149/S00547 / / FLIP98-233C genotypes had the highest grain yields in the
nearest neighbor model analysis, respectively.
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