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Evaluation of the relationship between yield and yield components by sequential path
analysis in peanut (4rachis hypogaea L.) genotypes
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Table 1. Code, name and origin of peanut genotypes

sy S eSS as ¢t clise s, S eSS as ¢t clise s, S eSSl as ¢t elise
No. Accession No. Name Origin No. Accession No. Name Origin No. Accession No. Name Origin
1 ARCA100 Rusty leaf US.A 27 ARCA132 Starr US.A 53 ARCA166 Tennessee red Bolivia
2 ARCA101 Tifton 8 US.A 28 ARCA133 Dixie Spanish Israel 54 ARCA167 Texas 206 seln Unknown
3 ARCA102 Castle carey(red) Unknown 29 ARCA134 HG 10 India 55 ARCA168 Lismore red spanish Unknown
4 ARCA103 Florigiant US.A 30 ARCA135 G 221-31 India 56 ARCA170 Florispan runner Israel
5 ARCA104 LS4 Unknown 31 ARCA136 Karad 4-11 Unknown 57 ARCAL171 ICGV 87121 India
6 ARCAL105 CPI 92033 Unknown 32 ARCA137 Hippragi-2-14-3-4 Unknown 58 ARCA172 ICGV 87157 India
7 ARCA106 LS9 Unknown 33 ARCA138 Hippragi-2-21-14-14 Unknown 59 ARCAL73 ICGV 86031 India
8 ARCA107 Guayabit 4 Unknown 34 ARCA139 Spanish 13 United States 60 ARCA174 Virginia bunch(red) Unknown
9 ARCA108 Pearl white L1141 Unknown 35 ARCA140 Spanish 69 Unknown 61 ARCA175 Tifspan Unknown
10 ARCA109 Florispan US.A 36 ARCA141 Valencia 28 Unknown 62 ARCA176 McCubbin Unknown
11 ARCA110 Fante 17 Philippines 37 ARCA144 Virginia bunch Brazil 63 ARCA177 Okrun US.A
12 ARCAI111 Spanish improved India 38 ARCA145 Magwe 10 Unknown 64 ARCA178 Rosa Unknown
13 ARCA113 Tango Canada 39 ARCA147 Tamnut 74 US.A 65 ARCA179 Spancross US.A
14 ARCA114 ICGV 86584 Unknown 40 ARCA149 Plover Unknown 66 ARCA180 Lismore seln Unknown
15 ARCA117 Faizpur 5 India 41 ARCA150 Swallow Unknown 67 ARCA181 Lismore red spanish Unknown
16 ARCA118 Barbrton Unknown 42 ARCAI151 Flamingo Unknown 68 ARCA182 Lismore valencia Unknown
17 ARCAI119 Dixie runner Malawi 43 ARCA152 New mexico valencia C US.A 69 ARCA183 ICGV-SM 85038 India
18 ARCAI121 Faizpur India 44 ARCA154 Valencia R 28 Israel 70 ARCA184 ICGV-SM 86021 India
19 ARCA122 Spanco US.A 45 ARCALSS Tainung 2 Taiwan 71 ARCALS8S ICGV-SM 86708 India
20 ARCA125 Resistente largo Honduras 46 ARCA156 Tainung 3 Taiwan 72 ARCA186 ICGV-SM 88759 India
21 ARCAI126 New mexico valencia A US.A 47 ARCA157 Valencia R1 Zimbabwe 73 ARCA187 ICGV-SM 89772 India
22 ARCA127 Manfredi Argentina 48 ARCA158 Rehovot dagan Israel 74 ARCA188 ICGV-SM 89778 India
23 ARCA128 Early bunch US.A 49 ARCA159 Mini leaf Unknown 75 ARCA189 CQ 1151 Australia
24 ARCAI129 Argentine Nigeria 50 ARCA162 Dixie Italy 76 ARCA192 Lismore white spanish Unknown
25 ARCA130 Spantex U.S.A 51 ARCA165 Spanish improved seln Unknown 77 ARCA197 Imerial spanish Unknown
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Table 2. Estimation of variance inflation factor (VIF) and tolerance coefficient of traits in peanut genotypes

IFAY Oy €Y o 3lad ¢ty sl AR P PR pols alos"

s b Sl 55 55 Sliw Jood o b 5 )l bele 3lie (ads =Y g

Jood b ols s Jels
Tolerance
S ey e ey e S i S oA e T d e e de dide epda didw
Response variable Predictor variables R2 Adjusted R2 Adjusted Direct effect Model2 Model 1  Model 2 Model 1
Seed length (mm) it sééﬁélééﬁ;ﬁl) o 0.74 0.74 0.81 0.99 0.01 100 83.20
No. pod,plaifff’ i 0.81 0.99 0.67 1.00 1.48
Seed len“g&j:e’;;jvﬁtf Seed longth (mm) S 0.99 0.99 0.39 099  0.59 1.00 1.70
Seed width (mm) s 0.93 0.99 0.81 1.00 1.24
No. peg.plan:;'{{ S No. pod'plaif-{lﬁ S ol 0.25 0.25 0.48 0.99 0.74 1.00 1.35
o tngth (o S J b 0.42 0.99 0.02 100 4320
Pod lenugﬁ/;zg;iiﬁlw Seed lengshj:é;; viffitzw 0.10 0.10 0.40 0.99 0.81 1.00 1.24
100 pod Weighﬁ;g; > 0.82 0.89 0.03 L1 3357
Shell weight (ﬁ;;w #o 0.97 0.90 0.03 112 3420
Seed We;;hwﬂgoj";’éf;hf Seed wi dth(g; fn’f “"'/’ A 0.12 0.12 -0.31 100 0.02 100 46.04
100 pod Weighf(ﬁgf el peg'planff” e 0.16 0.16 -0.55 0.031 003 3197  33.93
Shell weight Zﬁ;;” #5 0.62 0.03 003 3233 3452
Seed We;;hwt/go?\;’éf;hf 0.73 0.02 002 4380  46.63
Pod lenathyien S e o () S 0.97 0.97 0.89 096  0.59 1.04 1.69
Pod width (mm)dw i 0.56 096 059 1.04 1.68
‘Y
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Table 3. Direct effects of first-order predictor variables on yield and measures of collinearity in model 1

(all predictor variables as first-order variables over grain yield as response variable) in peanut genotypes

pefies I oo 2 ST
Plant traits A Slis (effect Direct)  (Tolerance)  (Variance inflation factor)
Stem length (mm) Bl J b 0.07 0.70 1.418
No. peg.plant ! Sy 53K sl -0.02 0.62 1.617
Leaf length (mm) £ L d b -0.01 0.77 1.303
Leaf width (mm) K, e -0.04 0.69 1.448
Seed length/seed width Gl o ,e 4 dsb s 0.76 0.01 74.309
Seed width (mm) Gls b e 0.31 0.07 13.800
Seed length (mm) $ls Jsb -0.80 0.01 83.203
Pod length (mm) SMe Jsb 0.31 0.02 43.540
Pod length/pod width CME S 4 Jsb s -0.18 0.03 36.570
No. Seed.pod! S s als sl 0.03 0.85 1.177
Pod width (mm) SMe s e -0.04 0.06 15.594
No. pod.plant-! & g 55> N sl 0.81 0.67 1.484
100 pod weight (g) SMe Ao 05 -0.10 0.73 1.364
100 pod weight (g) PHPRWARE P 0.22 0.03 36.432
Shell weight (g) O at gy O 0.35 0.02 49.134
Seed weight/pod weight OMe & 413 039 S 0.11 0.83 1.199
Seed weight
to pod weight
ratio Seed width
0_934
Seed length
Pod length to “}q )
width ratic Seed length to ‘?d‘;
width ratio
Shell Yield
weight
Number of “69\6,
peg. Plant -1 022
llJﬂ.—pncl Number of
weight Q_h% pod. Plant-1

Pod length

Pod width

seiplsl slac 55 55 s s Shas b alE Sl o Al (11 (o8 57 s &y i =) S
Fig. 1. Sequential path analysis diagram for interrelationships between plant traits and seed yield of peanut genotypes
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Table 4. Correlation coefficients between plant traits in peanut genotypes

Sk
Plant traits X, X, X3 X, Xs X X5 X X Xio X Xi2 Xi3 Xig Xis Xi6 Xi7
X 1
X 0.383" 1
Xs 0.196™ 0.072 1
Xy 0.226™ 0.260™ 0.415™ 1
Xs 0.018m -0.048 s 0.0001s 0.0201s 1
Xe 0.210™ 0.0561 0.0981s 0.172* -0.037ms 1
X5 0.1021s -0.017ms 0.0411s 0.0861 0917* 0.349" 1
Xs 0.282" 0.0531s 0.075m1s 0.009 18 0.515™ 0.289" 0.585™ 1
Xy 0.192* -0.005 s 0.0591s -0.074 s 0.329" 0.202" 0.378" 0.805™ 1
X0 0.0771s -0.159" -0.017ms 0.063 18 0.182" 0.1131s 0.207* 0.279* 0.235™ 1
Xy 0.188" 0.096 1 0.042 18 0.143" 0.287" 0.204™ 0.342" 0.395™ -0.202* 0.092 18 1
X2 0.283™ 0.498 0.183™ 0.214™ 0.024 s 0.1147ns 0.0681s 0.1081s 0.04071s -0.110m 0.110m1s 1
X3 0.310™ 0.425™ 0.121 s 0.156" 0.149" 0.147" 0.186™ 0.267" 0.142" -0.028 s 0.206™ 0.852" 1
Xis 0.1261 0.0611s 0.0821s -0.003 s 0.054 s 0.002 18 0.0701s 0.0501s -0.088 0.0461s 0.239" 0.0781s 0.011ms 1
Xis 0.176™ -0.019m 0.145" 0.0981s -0.124 s 0.093 18 -0.073 s 0.0581s -0.048 s 0.0911s 0.221™ 0.0231s -0.083 s 0.370™ 1
X6 0.134" 0.0450s 0.1101s -0.006 0.0450s 0.035ms 0.053 18 0.0361 -0.004 s 0.063 18 0.1001s 0.140" 0.0701s 0311™ 0.164" 1
X7 -0.001 s 0.0371s -0.019m 0.0281s 0.0391s -0.025ms 0.0461s 0.0291s -0.061m -0.012ms 0.1271s -0.036m -0.026m 0.577" 0.180™ -0.584™ 1

* and **: significant at 5% and 1% probability levels, respectively
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Evaluation of the relationship between yield and yield components by
sequential path analysis in peanut (4rachis hypogaea L.) genotypes

Haghpanah, M.!, A. Hassanzadeh?, A. Z. Mirabadi’, K. Foroozan*
and S.Talaee®

ABSTRACT

Haghpanah, M., A. Hassanzadeh, A. Z. Mirabadi, K. Foroozan and S.Talaee. 2018. Evaluation of the relationship between
yield and yield components by sequential path analysis in peanut (Arachis hypogaea L.) genotypes. Iranian Journal of Crop

Sciences. 19(2): 168-179. (In Persian).

To evaluate the relationship between seed yield and its components in peanut (Arachis hypogaea L.), 78
genotypes of peanut were grown in a randomized complete block design with three replications at Takatoo
research station, Sari, Iran, in 2016 and 17 plant traits related to seed yield were measured. Analysis of variance
showed that there were significant differences in all traits (except for seed width), that indicated a considerable
variation between peanut genotypes. Based on the results of multiple stepwise regression analysis, first, second
and third ranked variables were evaluated by considering the contribution in seed yield variation and minimum
co-liner and the seed length and number of pod.plant! were selected as first ranked variables (76% of variation
of seed yield). Results showed that the seed length and number of pod.plant! had a negative (non significant)
relationship with seed yield. The results of sequential path analysis showed that the direct effect of number of
pod.plant! (r = 0.815**) and seed length (r = -0.810%*), were the most effective component in seed yield. Based
on the correlation analysis result, number of pod.plant! may be used as selection index to promote the seed yield

in peanut.

Key words: Peanut, Pod.plant™, Seed length, Sequential path analysis and Stepwise regression.
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