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Table 1. Results of analysis variance characterization of Chickpea in low irrigated conditions

Oles po (52 Kilo sl Bl il £ 1Kl Ol g alold wlas
Mean square mean + SD Variations trait
**87.12 25.38 £4.97 18.37 -37.47 (SW) (p,5) «ls wo 59
4.61 23.21 £3.39 17.14 —29.57 (PH) (o lw) olS glas )l
57.10 17.73 £6.46 6.14 —27.86 (TPP) wgy ;o SN £g0o
431 4.07 £1.87 1.85—-28.00 (NEP) 55y slacdde slass
2.82 427 42.10 0.42-6.42 Sz sladdle ol
(MSP)
2.62 10.94 £2.28 6.10-16.30 (o) DU oyl el
(FPH)
**2.05 3.95 +0.83 228 —5.85 (PB) aJsl slo azlis slows
4.77 7.83 £2.46 2.85-13.57 (SB) w3ili slo as-Lis slows
73.28 18.19 £7.17 4.29 —29.29 (SN) @y ;5 asls slaws
**0.05 1.01+£0.10 0.69 —1.17 (SNP) &dle o wls sloss
**1.35 1.78 £ 0.62 1.00 —3.00 (TPG) olS suis, oo
57.33 75.00 + 6.22 65.00 — 88.00 (DF) 2al5 5 4, oloss
54.33 82.25+6.14 75.00 —96.00 (DP) (25 M 34, olass
56.86 100.78 £+ 6.25 90.00 — 114.00 (DM) (S, b 39, olass

el 20,0 ) 90 Jlaial mhans )5 (510 (Sme o ey *H ¥
* and **, respectively, significant at the 5 and 1 percent.

BY= Biological yield, DF= Days to flowering, DM= Days to maturity, DP= Days to pod formation, FPH= Height of the first pod,
HI= Harvest index, MSP= Multiple seed pods, NEP= Number of empty pod, PB= Number of primary branches, PH= Plant height,
SB= The number of secondary branches, SN= Seeds Number per plant, SNP= Seeds Number per pod, SW= Seed weight, SY= Seed
Yield, TPG= Type of plant growth, TPP= Total pods per plant.

Sguse (5Ll Ll o 50 9956 LUl 58 oaish) (Rileo dum o s =Y Jgu

Table 2. Results mean comparison in Chickpea genotypes grown under low irrigation

(w2 y0) Cudlo p a3 Ls (&0 s 32 £55) Seiglgm o S hos (@ o ppS)alo s Sloe uigijoslod
HI (percent) Biological yield (grams per square meter)  Yield (grams per square meter) No genotype
41.09 ab 57.00 b 2347 b MCC 80
46.01 a 58.93b 25.16 ab MCC 252
34.88 abc 69.41 ab 2321 b MCC 352
27.33 cd 82.49 ab 21.69 b MCC 358
31.15 be 65.70 ab 19.81 be MCC 392
20.00 d 70.65 ab 1344 ¢ MCC 537
36.32 abc 90.84 a 30.85 a MCC 696

(P<O.5) el (S5ls y305T illae dacuiss oo o sime ST (gosimslis alie pd g >

Dissimilar letters indicate significant difference between genotypes, is according to Duncan's test (P < 0.5).
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Table 3 . Table of correlation coefficients between yield traits in chickpea in irrigated conditionS.

- SW PH TPP NEP MSP FPH PB SB SN SNP TPG DF DP DM SY BY HI
SwW 1.00 0.12 034 030 0.06 -0.06 -0.30 -0.08 -0.30 0.00 0.01 0.00 -0.09 -0.12 0.12 0.22 -0.01
PH 1.00 -0.01 006 017 036* 0.08 -0.14 -0.19 0.26 -0.01 0.24 0.06 0.25 -0.26 0.12 -0.41%*
TPP 1.00  0.76%* 0.79** -0.21 --0.04  -0.09 -0.25 -0.04 0.37* -0.04 -0.02 0.00 -0.15 -0.10 -0.04
NEP 1.00 0.66*%* -0.01 0.00 -0.12 -0.13 0.19 0.42% -0.07 -0.08 -0.11 -0.07 -0.03 -0.01
MSP 1.00  -0.04 0.11 -0.10 -0.20 0.09 0.38* 0.09 0.10 0.20 -0.24 -0.02 -0.28
FPH 1.00 -0.14 -0.01 0.08 0.20 -0.27 0.24 0.14 0.22 -0.2 -0.17 0.06
PB 1.00 0.40* 0.26 -0.02 0.35* 0.11 -0.01 0.14 -0.41% -0.10 -0.45%*
SB 1.00 0.53%* 0.04 -0.11 -0.06 -0.09 0.06 -00.01 0.08 -0.09
SN 1.00 0.50* 0.01 0.06 0.12 0.12 0.37* 0.19 0.22
SNP 1.00 0.14 0.40* 0.38* 0.25 15.0 0.37* -0.23
TPG 1.00 -0.11 -0.21 -0.23 0.44%* -0.20 -0.38*
DF 1.00 0.90** 0.88** 0.18 0.45%* -0.28
DP 1.00 0.90** 0.35* 0.43* -0.04
DM 1.00 0.27* 0.44* -0.14
SY 1.00 0.64%* 0.63%*
BY 1.00 -0.15
HI 1.00

Vo

WAY 09 o V5 Lo Bl /5l !

el 30 )0 0 5 ) s 43 (5l e s g 5
Marked * and ** significant at 1 and 5 percent.
BY= Biological yield, DF= Days to flowering, DM= Days to maturity, DP= Days to pod formation, FPH= Height of the first pod,
HI= Harvest index, MSP= Multiple seed pods, NEP= Number of empty pod, PB= Number of primary branches, PH= Plant height,
SB= The number of secondary branches, SN= Seeds Number per plant, SNP= Seeds Number per pod, SW= Seed weight, SY=



IWAY 093 doi (V5 Lo Dl /oyl 1t Db gad (SO g 3 410 /... 5 5LoT (b Judon ¢y ) Ka g oo 003 yuy

1=-0.2824
r 12=0.2602

(SN)  P2=+0.3046*

r14=-0.4477
r 13=0.1121

SY

P3=+0.3291~

124=2180
P4=+ 0.4520%*
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Fig. 1. Diagram of path analysis for main characters, Marked * and ** respectively indicate significance at 5 and 1%,
Other relationships were not significant. The remnant was 0.60

DP=Days to pod formation, HI= Harvest index, PB= Number of primary branches, SN= Seeds Number per plant, SY= Seed
Yield,

wmly o (lgie 4 (ol Glio (38,5 5 j0 b gaw )5 ) pgd alo po )0 o Ol 1 4 joui —F Jgur
Table 4. Analysis in the second stage of selected effects regression with regard the main characters as the dependent

variable

Traitcde PB SN DP HI SNP SB DM BY
PB -0.0612 na na na na na na na
SN +0.0415 +0.1559 0+0.0415 na +0.0798 +0.0322 na na
DP -0.0005 na +0.0693 na na +0.0241 na na
HI -0.2835 +0.1380 +0.0274 +0.6333 -0.1380 +0.3999 na -0.0956
SNP -0.0001 na +0.0206 na +0.0543 +0.0082 na na
SB -0.0244 na na na na +0.0599 na na
DM +0.0001 na -0.0017 na na na -0.0019 na
BY -0.0677 -0.0067 +0.2326 na +0.2499 +0.4334 +0.2967 +0.6750%**

e Sl olael ple g puiitae ST Lol (B gq; slasl .o 08,51 Y Jguz 10 Slao colul aitas o e SIS plu g Casl doys ) o j0 (55l5 gime i Cuadle
(R -IVY) wlowds asie (na =non admissible) b w)las oadly 5 (5 pdy b aal) 45 puiies I3 aimd oo lis | puiions
marked ** are Significant at 1% level and other effects are not significant, meaning. Characters names were given in Table 1. Numbers on the main
diagonal of direct effects and indirect effects of other numbers they represent. Indirect effects are real and not an acceptable relationship have been
identified with (na = non admissible). (R?= 0.23).
BY= Biological yield, DM= Days to maturity, DP= Days to pod formation, FPH= Height of the first pod, HI= Harvest index, PB=
Number of primary branches, SN= Seeds Number per plant, SNP= Seeds Number per pod,

INEPIEY SauSasg e b dol dilie & Byee 4 2o o il e jle 5l Lol sladdlie &y 4
SauSa gl oo 43 (pl j0 .00 S eols IS g4 Wy 5l 555 050 polie 4 daxgi b S g (oS slo s
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3l o Loyl dcgame b g lao ol 51 G, 13 g el
5 Jole ) s S i (sl e e
ol 0, Slae U Olao ol oYL Son (goaims)lis
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Table 5. Eigenvalues, percentage of variance and coefficients of eigenvalues of traits in principal component analysis

i e Pl S paw yeSl P9d HeS L Jal )56
S 5elgm oy Juole PES IRy golasBl 5 Slos Ay e 5 ,Sdos Jole e
fifth factor fourth factor third factor The second factor  first factor trait
biological growth  number of branches economic Yield for growth Yield
1.355 1.615 2.530 3.662 3.872 Rate factor 556 500
7.972 9.500 14.884 21311 22.778 ity
Percent Explanation
76.447 68.476 58.974 44.089 22.778 R FoS ez 2o
Percent Increase Explanation
0.463 -0.068 0.291 -0.084 0.109 SW
0.538 -0.303 -0.173 0.114 0.156 PH
-0.114 0.015 0.217 -0.208 0.412 TPP
0.052 -0.031 0.252 -0.209 0.304 NEP
-0.093 -0.012 0.054 -0.098 0.452 MSP
0.046 -0.503 -0.075 0.164 -0.037 FPH
-0.035 0.352 -0.415 0.018 0.111 PB
-0.001 0.484 -0.180 0.003 -0.035 SB
-0.121 0.027 0.147 -0.160 0.449 SN
-0.102 0.119 -0.265 0.036 0.315 SNP
-0.298 -0.308 -0.083 0.276 0.097 TPG
0.030 0.000 0028 0.456 0.175 DF
-0.187 0.021 0.122 0.460 0.146 DP
-0.097 0.063 0.028 0.458 0.193 DM
-0.016 0.205 0.483 0.195 0.169 SY
0.403 0.358 0.259 0.280 0.020 BY
-0.382 -0.068 0.378 -0.064 -0.225 HI

5,10,95 0 4dlhe 48 (6 it Caadl 5l coad 0auiS Las sl 5 4 (soluel
Underlying the numbers, there are more important factors.

BY= Biological yield, DF= Days to flowering, DM= Days to maturity, DP= Days to pod formation, FPH= Height of the first pod,
HI= Harvest index, MSP= Multiple seed pods, NEP= Number of empty pod, PB= Number of primary branches, PH= Plant height,
SB= The number of secondary branches, SN= Seeds Number per plant, SNP= Seeds Number per pod, SW= Seed weight, SY= Seed
Yield, TPG= Type of plant growth, TPP= Total pods per plant.
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Abstract

In order to evaluate of yield and yield components of chickpea genotypes, path
analysis set to facilitate the selection of high yielding varieties in limited irrigation.
Research was canducted in 2010-2011 growing season at the Agricultural Research
Station, Ferdowsi University of Mashhad, by using seven drought tolerante genotypes
(recommended from a previous research) in a randomized complete block experimental
design with four replications. Plots irrigated twice, first after planting and the second was
in late flowering stage. Analysis of variance indicated a significant difference in seed
weight, number of primary branches, type of plant growth, number of seeds per plant,
harvest index and seed yield (P<0/05). Analysis showed maximum correlation between
biological yield and seed yield (r = +0.64**), followed by harvest index with seed yield (r
= + 63/0**) and Type of plant growth. (r =+ 44/0**). Stepwise regression introduced
number of primary and secondary branches, number of pod per plant, number of seeds per
pod, biological yield, harvest index, Days to pod formation and maturationPath analysis
introduced harvest index, biological yield and number of seeds per plant, as important
characters, that should be selected indirectly. Principal components analysis, identified
five components that explained more than 76 % of the seed yeild variation.

Keywords: Step by step regression, Path analysis, Principel component analysis
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