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Abstract

Introduction

The study of genetic diversity is an important step in planning crop breeding programs.
According to researchers, diversity of the population under selection ensures the desired
results in breeding programs. In this regard, using the capacity of local populations to create
new cultivars and achieve maximum diversity is very efficient. Therefore, the purpose of this
study is to investigate the agro-morphological traits of pepper populations to identify the
breeding potential of local populations for producing hybrid cultivars.

Materials and Methods
In the present study, 30 populations of Iranian peppers were planted in five replications in the
research greenhouse of Department of Plant Production and Genetics of Urmia University, in
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order to study the genetic variability in terms of some agro-morphological traits. The
experiment was conducted in a completely randomized design (CRD) in pot conditions in
2016-2017. In this study, variance analysis (ANOVA) and mean comparison of traits by
Duncan's multiple range test, estimation of phenotypic correlation by Pearson method and
principal component analysis on correlation coefficient and also cluster analysis by Ward
method has done and realized. Also, the variance components, heritability (h*), phenotypic
coefficient of variation (PCV), genotypic coefficient of variation (GCV), and environmental
coefficient of variation (ECV) were calculated.

Results and Discussion

The results showed significant difference among the populations for all studied traits. The
highest phenotypic coefficient of variation (PCV) (88.36) was observed for single fruit weight
and also the highest genotypic coefficient of variation (GCV) (83.63) was observed for the same
trait (single fruit weight). The pulp weight and fruit yield (0.950) had the highest significant
positive correlation coefficient and the single fruit weight and fruit number (-0.558) had the
highest significant negative correlation coefficient. According to the results of hierarchical
cluster analysis, the studied populations were divided into five clusters based on the studied
traits. The Tabriz population in the first cluster and the Gharah Bagh-Urmia population in the
fourth cluster were superior in the fruit number trait.

Conclusion

In this study based on the results of mean comparisons Bash Ghala (from Urmia), Nakhchivan
(from Urmia) and Keshtiban (from Urmia) populations were superior in terms of most of the
studied traits. Also, Bash Ghala (from Urmia), Nakhchivan (from Urmia) and Keshtiban (from
Urmia) populations were in the same cluster had higher fruit yield than other studied
populations. Therefore, these populations can be used as one of the top parents in the
intersection with other populations to create desirable genetic compounds.

Keywords: Genotypic coefficient of variation, Fruit yield, Pepper, Morphological markers
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Table 1. Genetics parameters estimation formula in the studied pepper populations

Formula Statistics Formula Statistics
M5, — M5, oz
gl =" W Genotypic variance cev =¥ % 100 Genotypic coefficient of variation
n X
(o2
g2 = MS,, Environmental variance ecv = % = 100 Environmental coefficient of variation
o2
o; =af+0; Phenotypic variance  pcv = Y22 x 100 Phenotypic coefficient of variation
X
0_2 . B
hg — J—E = 100 Broad-sense heritability
MS,: Mean squares between populations, MS,,: Mean squares within populations, 71: Number of replications, O';, g, 92 and: O'g Variance
components (Genotypic, Environmental and Phenotypic, respectively), X: Total mean.
N
n=—;— where N=number of population and X;=replication number per populations.
E:J;TE.
Table 2. ANOVA for studied traits in 30 Iranian pepper populations
Source of variations df NB LL Lw PL PH RS NF SFW Y FL RF FC PW  TSW
Between populations 29 3526 223%*  125% 1.56%* 33463 00201 554 39143 557.22%  13.71%* 410% 24.94% 47550 3.20%*
Within populations 112 0.70 015 008 0088 1086 00046 162 1071 3806 152 044 2088 4531 0.214
C.V. (%) 1092 619 889 1046 761 1153 4236 2771 2687 1546 2842 2049 30.98 22.39

** Significance at 1% probability level.

NB: Number of branches; LL: Leaf length; LW Leaf width; PL: Petiole length; PH: Plant height; RS: Round surrounding of bush; NF: Number of fruits;
SWE: Single fruit weight; Y: Fruit yield; FL: Fruit length; RF: Rounding size of fruit; FC: Fruit circumference; PW: Pulp weight; TSW: Total seed weight.
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Table 3. Descriptive statistics and genetics characteristics of studied traits in 30 Iranian pepper populations

) . Variance components estimation Heritability Coefficient of variation
Traits Mean  Min - - - - - -
Genotypic Environmental Phenotypic % Genotypic Environmental Phenotypic
NB 7.72 3.6 12.0 6.91 0.70 7.61 90.80 34.06 10.84 35.74
LL 634  4.58 7.39 0.42 0.15 0.57 73.50 10.17 6.11 11.87
LW 3.21 227 433 0.23 0.08 0.31 74.52 15.07 8.81 17.46
PL 2.83 1.63 4.34 0.29 0.088 0.38 76.99 19.17 10.48 21.85
PH 4328 264 658 64.75 10.86 75.61 85.64 18.59 7.61 20.09
RS 059 042 074 0.001 0.0046 0.01 40.35 9.45 11.50 14.88
NF 2.80 1.0 5.0 0.95 1.62 2.57 36.94 34.79 45.46 57.24
SFW 1148 327  46.81 92.18 10.71 102.89 89.59 83.63 28.51 88.36
Y 2353 70 52.36 125.70 38.6 163.76 76.76 47.65 26.22 54.39
FL 8.09 5.06 12.25 2.95 1.52 4.47 66.01 21.24 15.24 26.14
RF 2.27 140  4.89 0.89 0.44 1.33 66.82 41.47 29.22 50.73
FC 740 496 1525 5.53 2.088 7.62 72.60 31.79 19.53 37.31
PW 2026 5.56 50.42 104.16 4531 149.47 69.69 50.38 33.22 60.34
TSW 2,09  0.39 3.82 0.74 0.124 0.87 85.73 41.29 16.85 44.60

NB: Number of branches; LL: Leaf length; LW: Leaf width; PL: Petiole length; PH: Plant height; RS: Round surrounding of bush; NF: Number of fruits;
SWE: Single fruit weight; Y: Fruit yield; FL: Fruit length; RF: Rounding size of fruit; FC: Fruit circumference; PW: Pulp weight; TSW: Total seed
weight.

Table 4. Correlation coefficients among studied traits in 30 Iranian pepper populations
NB LL Lw PL PH RS NF SFW Y FL RF FC
NB 1
LL  0.090™ 1
LW  0.056™ 0.769* 1
PL  -0.006™ 0.127™ 0.213™ 1
PH 0.475% 0.377% 0.343™ 0.150™ 1
RS 0.469** 0.504** 0.401* 0.137 0.551** 1
NF  0.065™ -0.430* -0.521** 0.112™ -0.346™ -0.342™ 1
SEW -0.018™ 0.384* 0.485** 0.105™ 0.216™ 0.271™ -0.558** 1
Y 0.265™ 0.338™ 0.345™ 0.064™ 0.193™ 0.415* -0.052" 0.664** 1
FL -0.226™ 0.192™ 0.064™ 0.012" 0.171™ 0.036™ -0.441* -0.047™ -0.375* 1
RF  0.220™ 0.521** 0.573* 0.014™ 0.233™ (0.485** -0.443* 0.845** 0.793** -0.283™ 1
FC  0.218™ 0.486™ (0.541** 0.022™ 0.224™ 0.527** -0.439* 0.841** 0.809** -0.246™ 0.968** 1
PW 0.187™ 0.218™ 0.246" 0.010™ 0.078™ 0.275™ -0.070™ 0.702** 0.950** -0.382* 0.768** 0.809** 1
TSW 0.244™ -0.389% -0.387* 0.064™ -0.130" -0.018™ 0.655** -0.536** 0.003™ -0.117" -0.423* -0.391* -0.070™ 1

ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
NB: Number of branches; LL: Leaf length; LW: Leaf width; PL: Petiole length; PH: Plant height; RS: Round surrounding of bush; NF: Number of fruits; SWF:
Single fruit weight; Y: Fruit yield; FL: Fruit length; RF: Rounding size of fruit; FC: Fruit circumference; PW: Pulp weight; TSW: Total seed weight.

PW TSW
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Table 5. Eigen vectors, Eigen values, variance and cumulative variance percentage of the first four important

principal components in 30 Iranian pepper populations

Trait PC1 PC2 PC3 PC4

Number of branches 0.106 0.199 0.527 -0.308
Leaf length 0.274 -0.258 0.138 0.191
Leaf width 0.290 -0.237 0.063 0.275
Petiole length 0.040 -0.015 0.189 0.829
Plant height 0.176 -0.172 0.482 -0.128
Round surrounding of bush 0.253 -0.040 0.437 -0.082
Number of fruits -0.229 0.436 0.099 0.249
Single fruit weight 0.355 -0.014 -0.256 0.026
Fruit yield 0.327 0.338 -0.018 0.048
Fruit length -0.053 -0.480 0.071 -0.033
Rounding size of fruit 0.394 0.101 -0.113 -0.048
Fruit circumference 0.394 0.114 -0.104 -0.054
Pulp weight 0.309 0.352 -0.143 -0.001
Total seed weight -0.188 0.347 0.336 0.098
Cumulative variance percentage 41.06 58.51 71.71 79.64
Percentage of variance 41.06 17.45 13.20 7.94

Eigen value 5.74 2.44 1.84 1.11
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Figure 1. Biplot graph of principal component analysis of 30 Iranian pepper populations
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Figure 2. Dendrogram generated by hierarchical cluster analysis of 30 Iranian pepper populations based on

studied traits using Ward’s method
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