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ABSTRACT

In order to investigate the genetic diversity of 65 lines of pepper, collected from different redgior]s of the countrg and
also from China and the International Research Center for Vegetables éAV_RD_C_), a randomized complete block
de5|9n with 3 replications was done. Results of analysis of variance showed a significant difference among genotypes
at 1% probability level for all traits. Based on the mean comparison of different traits using Tukey's method at 5%
probability level, geno_trypes 3095, 0013 and 26-6 were better in terms of yield and characteristics associated with
marketable $roducts. 0 determine the ?enetlc distance and grouping of genotypes, factor and cluster analysis
performed. To understand the internal refations of traits and to determine the group of variables with the highest
correlation, factor analysis performed using principal component analysis were through varimax rotation. In these
analysis, four independent factors justified 74.7% of the variation. Cluster analysis done using Ward method, and the
lines were gathered into six different groups. So that, this grouping was associated with geographic distribution of
lines and some of morphological traits that associated with marketability. Results of stepwise regression showed that
three traits of stem diameter, stem length and number of fruits per plant had the greatest effect on fruit yield. To
evaluate the direct and indirect effects of these traits on fruit yield, Path analysis performed. Results showed that the
three mentioned traits had direct effect and indirect effect of these traits was very low. Given that in this experiment
lines under study showed significant differences in terms of genetic variability for traits under evaluation. It was
concluded in order to benefit from heterosis, selection of superior genotypes with greater genetic distance from each
other can be useful in pepper hybrid variety production.

Keywords: Cluster analysis, factor analysis, principal component analysis, stepwise regression.
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Table 1. Lines used in the experimnt

Row Line no Origin Row Line no Origin
1 13-2 China 34 CO567 Taiwan (AVRDC)
2 13-7 China 35 13-9 China
3 9907 Taiwan (AVRDC) 36 13-6 China
4 3-4 Semnan province (Foroomad) 37 3-22 Semnan province (Foroomad)
5 13-5 China 38 1-25 Semnan province (Ghaleh bala)
6 8-10 Hamedan province 39 8-16 Hamedan province
7 12-2 China 40 AVPP9913 Taiwan (AVRDC)
8 AVRDC108 Taiwan (AVRDC) 41 3-6 Semnan province (Foroomad)
9 3-19 Semnan province (Foroomad) 42 3-23 Semnan province (Foroomad)
10 9901 Taiwan (AVRDC) 43 13-17 China
11 56075 Taiwan (AVRDC) 44 12-19 China
12 3-30 Semnan province (Foroomad) 45 3-15 Semnan province (Foroomad)
13 4-13 Semnan province (Baram) 46 6-5 Guilan province (Somehsara)
14 3-34 Semnan province (Foroomad) 47 13-3 China
15 3095 Taiwan (AVRDC) 48 12-15 China
16 0013 Taiwan (AVRDC) 49 3-13 Semnan province (Foroomad)
17 8-24 Hamedan province 50 3-5 Semnan province (Foroomad)
18 99115 Taiwan (AVRDC) 51 12-29 China
19 3-2 Semnan province (Foroomad) 52 12-7 China
20 13-13 China 53 12-21 China
21 12-13 China 54 12-16 China
22 13-12 China 55 97-b-Link Taiwan (AVRDC)
23 SH Semnan province (Ghaleh bala) 56 3-25 Semnan province (Foroomad)
24 3-9 Semnan province (Foroomad) 57 13-11 China
25 3-3 Semnan province (Foroomad) 58 3-35 Semnan province (Foroomad)
26 12-1 China 59 12-23 China
27 2-15 Semnan province (Khankhodi) 60 12-11 China
28 AVPP0073 Taiwan (AVRDC) 61 6-24 Guilan province (Somehsara)
29 9801 Taiwan (AVRDC) 62 6-26 Guilan province (Somehsara)
30 96075 Taiwan (AVRDC) 63 12-3 China
31 1-24 Semnan province (Ghaleh bala) 64 302 Taiwan (AVRDC)
32 12-6 China 65 12-17 China

33 3-29 Semnan province (Foroomad)
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Table 2. Analysis of variance of Yield, Stem length, Stem diameter, Fruit length and Fruit diameter in studied lines

sov  df MS

Yield (kg/ha?®) Stem length (cm) Fruit diameter (cm)

Stem diameter (cm) Fruit length (cm)
0.217 1427

Rep 2 7736789 8.81 0.02
Line 64 38021282" 32,02 0.08" 2.44™ 0.83"
Error 128 3129601 3.18 0.02 0.30 0.02
Cv (%) 15.6 13.42 14.27 8.37 12.55

*, **: Significant at 5% and 1% of probability level, respectively. 2o )3 S5 9 0 Jlaiol mhaw jo lo jixe s g %

J slacn¥ )3 S 550 9 Jsb g 4l g adsl 4Ll Sl ogee Sla 4y Jsb S Dlio il i ls Y Jyor
4.\]Ua.4 \))9.4

Table 3. Analysis of variance of Ratio of length/ diameter, No of early branch, No of secondary branch, Leaf length
and Leaf width in studied lines

MS
Sov df Ratio of length/ No of early No of secondary Leaf length Leaf width
diameter (cm) branch branch (cm) (cm)
Rep 2 2.26 2,77 14.107 0.002 0.67
Line 64 21.20™ 5.93" 22.69™ 1.67™ 0.69™
Error 128 0.89 0.75 2.85 0.47 0.14
Cv (%) 16.45 14.71 14.06 11.46 13.85

*, **: Significant at 5% and 1% of probability level, respectively. 2o )3 Sy 9 0 Jlaiol mhaw (o lo jime s g
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Table 4. Analysis of variance of Plant height, No of fruits per plant and No of seed per plant in studied lines

MS
SOV df Plant height (cm) No of fruits per plant No of seed per plant
Rep 2 25.09 51.01" 3833.90™
Line 64 137.78™ 379.68™ 8146.38"
Error 128 40.31 14.42 201.86
Cv (%) 12.44 15.35 10.61

*, **: Significant at 5% and 1% of probability level, respectively.
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Table 5. Results of principle component Analysis in the studied pepper lines

Traits Factor 1 Factor 2 Factor 3 Factor 4 Communalities

Yield 0.224 -0.016 0.826 0.032 0.733
Stem length -0.247 0.588 -0.379 0.386 0.699
Stem diameter -0.036 0.091 0.628 0.523 0.678
Fruit length -0.788 -0.110 0.165 0.112 0.673
Fruit diameter 0.808 -0.238 0.111 -0.157 0.747
Ratio of length/ diameter -0.951 0.074 0.017 0.058 0.914
No of early branch -0.119 0.912 0.105 0.006 0.857
No of secondary branch -0.106 0.887 0.175 0.026 0.830
Leaf length 0.549 -0.366 0.016 0.589 0.781
Leaf width 0.702 -0.319 -0.042 0.496 0.842
Plant height -0.174 0.207 0.158 0.792 0.725
No of fruits per plant -0.416 0.220 0.679 0.045 0.684
No of seed per plant 0.565 -0.316 0.182 0.115 0.465
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Figure 1. The dendrogram of cluster Analysis of 65 pepper genotypes basis on 13 studied traits
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Table 6. Step wise regression Analysis of yield (dependent variable) and other traits (independent variables)

Step Variable entered Parameter estimate Standard error Riis(;ﬂz:e Cumulative R-square F value
1 Stem diameter 5141.30 2498.16 17.99 17.99 13.82™
2 Stem length -273.19 124.65 8.62 26.61 7.29™
3 No of fruits per plant 96.99 37.00 7.02 33.63 6.72
Intercept -1830.77 3582.04
*, **: Significant at 5% and 1% of probability levels, respectively. Aoy ) g0 Jloisl e )8 ls e s g 5
(Code 4520) o Slae gl puiiins puf g poiiinns Ol 4 Dlao  Siar Culpo 4555 Y Jgax

Table 7. Correlation coefficients Analysis to direct and indirect effects for yield (PATH Analysis)

Trait Direct effect Indirect effect Correlation coefficients with Yield Sum of effects
X1 X2 X3
X1= Stem diameter 0369 ... 0.028 0.146 0.424™ 0.543
X2= Stem length -0.295 -0.023 ... -0.010 -0.260" -0.328
X3= No of fruits per plant 0.197 0.078  0.006 ........ 0.333™ 0.281

*, **: Significant at 5% and 1% of probability levels, respectively.
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