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Abstract

Objective

Genotypic and phenotypic correlation studies between plant traits are helpful in planning,
evaluating, and determining selection criteria for desired traits in a breeding program. The present
aimed to estimate the phenotypic and genotypic correlation coefficients between yield and its
associated traits, investigate the direct and indirect effects of performance-related traits through
path coefficient analysis, and identify superior lines using the selection index of ideal genotype
(SHG).

Materials and Methods

Seeds from 50 genotypes of sweet pepper were obtained from the Germplasm Department of the
Institute of Plant Genetics and Crop Plant Research (IPK), Germany. Pure lines were developed
through five generations of self-crossing. The seeds of these pure lines were cultivated in a
completely randomized design with three replications under greenhouse conditions, and 12
quantitative and qualitative traits were evaluated. Variance analysis, correlation coefficients,
regression analysis, and path analysis were conducted using OPSTAT software. The SIIG method
was applied to select superior lines based on the integration of performance and the traits
influencing it.

Results

The analysis of variance revealed a significant difference among the evaluated lines for all studied

traits at a 1% probability level, indicating substantial genetic diversity among the lines. Fruit yield
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showed a positive and significant correlation with the number of fruits per plant, fruit diameter,

fruit length, fruit tail length, pericarp thickness, dry matter percentage, and fruit weight. The

regression model analyzed yield as the dependent variable, while other traits were independent.

Five traits (fruit weight, fruit number, dry matter percentage, fruit length, and fruit diameter) were

identified as the most influential factors affecting fruit yield. Path analysis further demonstrated

that fruit weight and the number of fruits per plant had the most direct and positive effect on fruit

yield, contributing 63% and 44%, respectively. Selection based on the selection index of the ideal

genotype resulted in the identification of five superior lines 237, 334, 389, 296, 400, and 318,

which exhibited the shortest distance from the ideal genotype.

Conclusion

The results of the path coefficient analysis indicate that selecting traits such as fruit weight, fruit

length, number of fruits per plant, fruit diameter, and dry matter percentage can significantly

enhance sweet pepper productivity. Additionally, employing the selection index ideal genotype

(S1IG) enables the identification of lines and genotypes that exhibit optimal performance across

these traits. Consequently, lines 318, 296, 400, 389, 324, and 237 have been identified as

candidates for further studies aimed at hybrid seed production.
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Table 3. Step wise regression Analysis of fruit yield and other traits

F value D (el o pb Os)S ) S JHe 4 0183l (sl e
Cumulative R- Regression Variable entered
squared coefficients
- - =Y-V+/AA lae jl 2ye
Intercept
31.18 0.82 20.15 90 139
Fresh fruit weight
84.71™ 0.96 312.41 ogue dlia
Number of fruits per
plant/harvest
64.67™ 0.97 -27.16 Suid o3le duoyd
% DM
51.69 0.97 28.28 ogue Jobo

Fruit length
46.47™ 0.97 127.08 ogs0 slad

Fruit diameter

o> S Jlois] pdans 53 > gime ™

** Significant at the 0.01 probability level

T s oole duopd 3oyl 5l o )3 YYIY g0 Jobo (Gayb 3l cdio)d YAIY ogue ol 501 jl oga0 (55 padiiono s 5]

o i 51 @8lg 3> Bl sgme 3 Sles (652l matiuo pt 3l Glao plo gy duoyd FY/Y o400 Hlad 54l g doyd

bls)l 905 4255 090 (19 aiione & 3 &2 b (i35 S bl nl 29 VL 3 )Shos o 0gne ()5 25k I Clio (oolo
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Figure 1. Path analysis diagram of characteristics affecting fruit yield in 50 pepper lines
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Table 4. SIIG index values in studied sweet pepper lines

Group  SIHIG d* d »Yss  Group  SIIG d* d oY S
Co. Co. Line
Line
3 0.30 0.42 0.18 306 1 0.20 0.53 0.13 200
4 0.47 0.32 0.29 309 2 0.28 0.44 0.18 201
1 0.20 0.51 0.12 313 3 0.33 0.42 0.20 202
6 0.62 0.27 0.44 318 2 0.26 0.46 0.16 205
3 0.36 0.41 0.23 323 3 0.31 0.41 0.19 208
2 0.26 0.47 0.17 325 2 0.23 0.48 0.14 218
2 0.23 0.49 0.15 326 2 0.23 0.52 0.15 222
5 0.57 0.32 0.43 334 5 0.59 0.29 0.42 237
2 0.21 0.53 0.14 337 2 0.22 0.49 0.14 241
2 0.29 0.43 0.17 339 4 0.46 0.34 0.29 243
3 0.37 0.38 0.22 340 3 0.31 0.42 0.19 244
1 0.17 0.53 0.11 348 4 0.43 0.37 0.28 245
2 0.24 0.46 0.15 370 1 0.17 0.52 0.11 247
5 0.53 0.32 0.36 389 2 0.28 0.45 0.18 250
4 0.41 0.37 0.26 390 2 0.27 0.47 0.17 265
3 0.32 0.41 0.19 391 2 0.23 0.48 0.14 270
2 0.23 0.52 0.16 399 4 0.46 0.35 0.30 272
6 0.63 0.25 0.42 400 2 0.26 0.45 0.16 273
1 0.13 0.53 0.08 412 2 0.21 0.48 0.12 284
3 0.37 0.37 0.22 413 4 0.42 0.35 0.25 286
4 0.43 0.41 0.30 415 4 0.42 0.38 0.28 288
2 0.20 0.32 0.08 420 2 0.28 0.45 0.18 290
4 0.42 0.41 0.30 425 6 0.67 0.29 0.59 296
4 0.48 0.35 0.32 430 1 0.18 0.51 0.11 303
3 0.39 0.42 0.27 440 2 0.24 0.46 0.14 305

ogx0 a5 ogae Jgbo 00 (159 (sl OBl cude oy adlllae sl g odelunddy gl 4 dn g5 L 2 g g A

Gl e ls | eolaiwl puoead ol dalgs (isli8l 1y b Jald (o004 (M Hsbds Kis odle doyd g ogue ylad iy )
OSae o oy 3 y5de Slio Ji Sl plojen joboay & 0 el placuigs 5 enY (S & e Jloa cusis
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