Correlation and Path Coefficient Analysis in Groundnut (Arachis hypogaea L.) Genotypes 

ABSTRACT:
 Groundnut (Arachis hypogaea L.) is considered an unpredictable crop due to the subterranean development of its pods, which complicates the assessment of yield potential. Moreover, nut yield is a quantitatively inherited trait governed by multiple genes and significantly influenced by various yield-contributing components. As a result, direct selection for yield is often unreliable and may not lead to consistent genetic improvement. Therefore, understanding the extent of genetic variability, the interrelationships among yield-contributing traits, and their relative contributions to overall yield is crucial for the development of high-yielding groundnut genotypes. twenty two advanced breeding lines along with four checks (Girnar 4, Kadiri lepakshi, Vishihta and Kadir-6) were raised in a randomized block design with three replications and they were evaluated for 11 characters. Significant variations were observed among the genotypes for all the traits studied. The highest genotypic coefficient of variation was observed for kernel yield, dry pod yield and Dry haulm yield indicating the presence of wide range of variation for this trait. The dry pod yield per plot had significant positive association with kernel yield, dry haulm yield, hundred pod weight, hundred pod kernel weight and hundred kernel weight. Path coefficient analysis revealed that, kernel yield reported the highest positive direct effect on dry pod yield per plot followed by hundred kernel weight, hundred pod kernel weight, dry haulm yield and hundred pod weight indicating that the selection for these traits was likely to bring about an overall improvement in pod yield per plot directly.
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1. INTRODUCTION
“Groundnut (Arachis hypogaea L.) is a major oilseed crop of India and also an important agricultural export commodity. It is cultivated in 24 Mha the world over for extraction of edible oil and food purpose. Over 60% of global groundnut production is crushed for extraction of oil for edible and industrial uses, while 40% is consumed as food and others” (Birthal et al., 2010). “The crop consists of edible oil (40–56%), protein (20–30%), carbohydrate (10–20%) and various nutritious components such as vitamin E, niacin, calcium, magnesium, phosphorus, zinc, iron, riboflavin, thiamine and potassium in its seeds. Groundnut fat consists of monounsaturated fatty acid, oleic acid (36-81.3%) polyunsaturated fatty acid, linoleic acid (3.9-40.2%)” (Janila et al., 2016). “The economic importance and narrow genetic base of groundnut has motivated scientists to characterize available germplasm against current abiotic and biotic stresses based on its morphological characteristics” (Reddy et al., 2023).
“The selection of elite genotypes which ultimately depends on knowledge of variability and genetic diversity of the germplasm. Consequently, to assess the extent of variability present in the population for desired characters, genotypic coefficients of variation (GCV) and phenotypic coefficients of variation (PCV) were studied. Studies on correlation coefficients of different characters are useful to identify desirable traits that contribute to improve the grain yield and help to ascertain the degree to which these traits are assorted with economic productivity. Path coefficient analysis provide information about the direct and indirect effects of component characters on pod yield for enhancing the usefulness of selection for grain yield improvement in Groundnut. Thus, the objective of the present study was to describe relationships between grain yield and its components, which can be helpful for the future planning of groundnut breeding programs” (Birthal et al., 2010).



2. MATERIALS AND METHODS
The field experiment was conducted during Kharif, 2024 at the, AICRP on Groundnut supporting center, Regional Agricultural Research Station, Palem, Telangana. The experimentation site has a semi-arid climate and is located at 16º351 latitude, 78º11 longitude, and 642 m above mean sea level in the Southern Telangana Zone. twenty two advanced breeding lines along with four checks (Girnar 4, Kadiri lepakshi, Vishihta and Kadir-6) were raised in a randomized block design with three replications with spacing of 30 cm between rows and 10 cm between the plants. Recommended package of practices followed to ensure a good crop. The data on ten morphological characters namely Initial plant count, Final plant count, Hundred pod weight (g), Hundred pod kernel weight (g), Hundred kernel weight (g), Sound mature kernel, Shelling %, Days to maturity, Dry haulm yield (g/plot), Kernel yield (g/plot) and Dry pod yield (g/plot) were recorded.
“Analysis of variance for Randomized Complete Block Design was done as per the method given by Panse and Sukhatme, 1954 to find out the genotypic differences between the lines. The calculation of genotypic and phenotypic variances was carried out based on the formula” (Burton, 1953). The variance and covariance components for each pair of characteristics were calculated by the methods described by Falconer et al.,1996 from which “the phenotypic and genotypic correlation coefficients were calculated. The estimated values of correlation coefficients were compared with table values of correlation coefficients at 5% and 1% levels of significance in order to test their significance”. The correlation coefficients are further divided into direct and indirect effects of independent factors on the dependent variable in path coefficient analysis proposed by Wright,1921  and elaborated by Dewey and Lu,1959. All the mentioned analyses were performed using the INDOSTAT software.
3. RESULTS AND DISCUSSION
  Genetic Variability Studies:
“Success of any plant breeding programme depends on selection of elite genotypes which ultimately depends on knowledge of variability and genetic diversity of the germplasm. Therefore, genotypic and phenotypic coefficients of variation were studied to assess the extent of variability present in the population for particular characters. According to analysis of variance among the genotypes studied, there were significant variations observed for all the characters under study among the genotypes studied” (Janila et al., 2016). The values of Phenotypic and genotypic coefficients of variation are given in Table 1 and observed that phenotypic coefficient of variation (PCV) was higher than the genotypic coefficient of variation (GCV) for all the characters. These results are in accordance with the findings of Mubai et al. (2019), Namrata et al. (2016), Aparna et al. (2018). The high and moderate genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) was observed in kernel yield(g/plot), dry pod yield (g/plot) and Dry haulm yield (g/plot). The results were in accordance with Mahesh et al., (2018), Yadav et al. (2014), Vasanti et al. (2015). “It indicates that good scope for yield improvement through phenotypic selection of kernel yield. The low GCV and PCV was observed in days to maturity, initial plant count, final plat count, shelling percentage, sound mature kernels (%), hundred pod weight, hundred pod kernel weight and hundred kernel weight indicated that these characters were less influenced by the environments. Similar results were also obtained for days to maturity” (Choudhary et al., 2013). 
   Correlation Studies:
Correlation coefficient studies allow us to understand the nature and extent of the association of yield with its components, as well as among other components. The results were discussed in present study are furnished in Table 2. “The correlation analysis of dry pod yield per plot with various traits such as kernel yield (g/plot), dry haulm yield (g/plot), hundred pod weight (g), hundred pod kernel weight (g), and hundred kernel weight (g) revealed a significant positive association at both the phenotypic and genotypic levels, indicating that improvement in these traits would lead to an increase in dry pod yield. Whereas days to maturity negative significant association both at phenotypic and genotypic level with dry pod yield per plot. While, the other characters like initial plant count and final plant count had positive association but not significantly associated with dry pod yield per plot at phenotypic level.The significant correlation indicates that there is strong association between various traits and dry pod yield per plot. A positive association between desirable characters is advantageous to the plant breeder because it helps in concurrent improvement of both characters. Similar results were reported for pod yield with significant positive association with hundred kernel weight and pod weight” by Mahalakshmi et al. (2018) and Tirkey et al. (2018), kernel yield and haulm yield by Lakshmi devamma et al. (2004), Mahalakshmi et al. (2018), Nagaveni and Khan (2019). 
Path Coefficient Analysis:



[bookmark: _GoBack]According to the results presented in the table (3), “path analysis revealed that, at genotypic level, kernel yield reported the highest positive direct effect on dry pod yield per plot followed by hundred kernel weight, hundred pod kernel weight, dry haulm yield and hundred pod weight indicating that the selection for these characters was likely to bring about an overall improvement in pod yield per plot directly. As a result, it is advised that these traits can be considered as most important yield contributing characters for selection” which is in accordance with Deepa et al., 2022, Kushwah et al. (2016), Hampannavar et al. (2018), Nagaveni and Khan (2019), Tirkey et al. (2018), Kumari and Sashidhara (2020) for kernel yield. The negative direct effects on pod yield were exhibited by sound mature kernel, shelling % and days to maturity.



Table 1 Estimation of genetic parameters for 11 traits in 22 advanced lines 
	
	IPC
	FPC
	DHY g/plot
	KY g/plot
	HPW (g)
	HPKW (g)
	HKW (g)
	SMK %
	Shelling %
	DM
	DPY g/plot

	ECV
	3.023
	3.078
	8.981
	8.653
	3.563
	7.351
	4.904
	8.804
	7.570
	1.122
	7.521

	GCV
	1.226
	0.144
	10.539
	11.855
	5.998
	5.75
	6.718
	3.856
	4.113
	2.968
	11.329

	PCV
	2.763
	3.082
	13.846
	14.677
	6.977
	9.333
	8.318
	7.915
	6.356
	2.968
	13.598

	
General mean
	132.539
	127.667
	949.59
	1049.321
	109.603
	77.5
	40.679
	80.179
	70.667
	
111.744
	1484.333




IPC:  Initial plant count       FPC: Final plant count            DHY: Dry haulm yield (g/plot)      KY:  Kernel yield (g/plot)       HPW: Hundred pod weight (g) 
HPKW: Hundred pod kernel weight (g)  HKW: Hundred Kernel Weight (g)    SMK: Sound mature kernel    DM: Days to maturity     DPY: Dry pod yield (g/plot)
Table 2 Phenotypic (P) and Genotypic (G) correlation coefficient analysis of yield and yield component characters in Groundnut

	Character
	
	IPC
	FPC
	DHY g/plot
	KY g/plot
	HPW (g)
	HPKW (g)
	HKW (g)
	SMK %
	Shelling %
	DM
	DPY g/plot

	IPC
	P
	1.0000
	0.9338***
	-0.0035
	0.1309
	-0.1098
	-0.0444
	0.0084
	-0.1312
	0.0634
	-0.0397
	0.1093

	
	G
	1.0000
	7.5654**
	0.1722
	0.0669
	-0.0840
	0.0652
	-0.2516
	0.1967
	-02178
	0.0767
	-0.0178

	FPC
	P
	
	1.0000
	0.0125
	0.0936
	-0.1000
	-0.0624
	-0.0338
	-0.0872
	0.0163
	-0.0440
	0.0901

	
	G
	
	1.0000
	-1.1555
	-1.3201
	0.7369**
	-1.1853
	0.8986**
	-3.2963**
	3.0864**
	-0.8195**
	-0.2101

	DHY g/plot
	P
	
	
	1.0000
	0.4432***
	0.3256**
	0.2419*
	0.3381**
	0.1089
	-0.0126
	-0.2295*
	0.4816**

	
	G
	
	
	1.0000
	0.8238**
	0.5673**
	0.7453**
	0.5647**
	-0.1815
	-0.2220
	-0.3292**
	0.7795**

	KY g/plot
	P
	
	
	
	1.0000
	0.3369**
	0.5050***
	0.4933***
	0.1933
	0.3852***
	-0.3334**
	0.8990**

	
	G
	
	
	
	1.0000
	0.5613**
	0.5669**
	0.8627**
	-0.3640**
	0.0359
	-0.3839**
	1.0655**

	HPW (g)
	P
	
	
	
	
	1.0000
	0.7382***
	0.3827***
	0.0562
	-0.0166
	-0.1020
	0.3679**

	
	G
	
	
	
	
	1.0000
	1.2426**
	0.3594**
	0.0183
	-0.2640*
	-0.1225
	0.4782**

	HPKW (g)
	P
	
	
	
	
	
	1.0000
	0.3480**
	-0.0883
	0.6575***
	-0.2065
	0.2326*

	
	G
	
	
	
	
	
	1.0000
	0.4919**
	-0.2966**
	0.4339**
	-0.1704
	0.7392**

	HKW (g)
	P
	
	
	
	
	
	
	1.0000
	0.1027
	0.0864
	-0.2723*
	0.4956**

	
	G
	
	
	
	
	
	
	1.0000
	-0.3953**
	-0.1708
	-0.4150**
	0.8444**

	SMK %
	P
	
	
	
	
	
	
	
	1.0000
	-0.2007
	-0.1963
	0.2898*

	
	G
	
	
	
	
	
	
	
	1.0000
	0.4556**
	0.3992**
	-0.2302*

	Shelling %
	P
	
	
	
	
	
	
	
	
	1.0000
	-0.1902
	-0.0506

	
	G
	
	
	
	
	
	
	
	
	1.0000
	0.0608
	-0.3255**

	DM
	P
	
	
	
	
	
	
	
	
	
	1.0000
	-0.2675*

	
	G
	
	
	
	
	
	
	
	
	
	1.0000
	-0.3758**


*significant at 5 percent level; ** significant at 1 percent level
P: Phenotypic correlation coefficient;	G: Genotypic correlation coefficient.
IPC:  Initial plant count       FPC: Final plant count            DHY: Dry haulm yield (g/plot)      KY:  Kernel yield (g/plot)       HPW: Hundred pod weight (g) 
HPKW: Hundred pod kernel weight (g)  HKW: Hundred Kernel Weight (g)    SMK: Sound mature kernel    DM: Days to maturity     DPY: Dry pod yield (g/plot)

Table 3: Phenotypic (P) and Genotypic (G) path coefficient analysis of yield and yield component characters in groundnut
	Character
	
	IPC
	FPC
	DHY g/plot
	KY g/plot
	HPW (g)
	HPKW (g)
	HKW (g)
	SMK %
	Shelling %
	DM
	DPY g/plot

	IPC

	P
	-0.0286
	0.0216
	0.0000
	0.1409
	-0.0437
	0.0240
	0.0001
	0.0016
	-0.0066
	-0.0001
	0.1093

	
	G
	0.0194
	-0.0250
	-0.0081
	0.0732
	-0.0439
	-0.0326
	0.0031
	-0.0042
	-0.0003
	0.0005
	-0.0178

	FPC

	P
	-0.0267
	0.0231
	0.0000
	0.1007
	-0.0398
	0.0338
	-0.0004
	0.0011
	-0.0017
	-0.0001
	0.0901

	
	G
	0.1468
	-0.0033
	0.0542
	-1.4443
	0.3851
	0.5931
	-0.0110
	0.0703
	0.0046
	-0.0054
	-0.2101

	DHY g/plot

	P
	0.0001
	0.0003
	0.0018
	0.4771
	0.1295
	-0.1309
	0.0040
	-0.0013
	0.0013
	-0.0003
	0.4816**

	
	G
	0.0033
	0.0038
	-0.0469
	0.9013
	0.2964
	-0.3729
	-0.0069
	0.0039
	-0.0003
	-0.0022
	0.7795**

	KY g/plot

	P
	-0.0037
	0.0022
	0.0008
	1.0763
	0.1340
	--0.2732
	0.0058
	-0.0024
	-0.0403
	-0.0005
	0.8990**

	
	G
	0.0013
	0.0044
	-0.0386
	1.0941
	0.2933
	-0.2837
	-0.0106
	0.0078
	0.0001
	-0.0025
	1.0655**

	HPW (g)

	P
	0.0031
	-0.0023
	0.0006
	0.3626
	0.3978
	-0.3994
	0.0045
	-0.0007
	0.0017
	-0.0001
	0.3679**

	
	G
	-0.0016
	-0.0024
	-0.0266
	0.6141
	0.5225
	-0.6218
	-0.0044
	-0.0004
	-0.0004
	-0.0008
	0.4782**

	HPKW (g)

	P
	0.0013
	-0.0014
	0.0004
	0.5436
	0.2937
	-0.5410
	0.0041
	0.0011
	-0.0688
	-0.0003
	0.2326*

	
	G
	0.0013
	0.0039
	-0.0349
	0.6203
	0.6493
	-0.5004
	-0.0060
	0.0063
	0.0006
	-0.0011
	0.7392**

	HKW (g)

	P
	-0.0002
	-0.0008
	0.0006
	0.5309
	0.1522
	-0.1883
	0.0118
	-0.0013
	-0.0090
	-0.0004
	0.4956**

	
	G
	-0.0049
	-0.0030
	-0.0265
	0.9439
	0.1878
	-0.2462
	-0.0123
	0.0084
	-0.0003
	-0.0027
	0.8444**

	SMK %

	P
	0.0037
	-0.0020
	0.0002
	0.2081
	0.0224
	0.0478
	0.0012
	-0.0123
	0.0210
	-0.0003
	0.2898*

	
	G
	0.0038
	0.0109
	0.0085
	-0.3982
	0.0096
	0.1484
	0.0049
	-0.0213
	0.0007
	0.0026
	-0.2302*

	Shelling %

	P
	-0.0018
	0.0004
	0.0000
	0.4146
	-0.0066
	-0.3557
	0.0010
	0.0025
	-0.1047
	-0.0003
	-0.0506

	
	G
	-0.0042
	-0.0102
	0.0104
	0.0393
	-0.1380
	-0.2171
	0.0021
	-0.0097
	0.0015
	0.0004
	-0.3255**

	DM

	P
	0.0011
	-0.0010
	-0.0004
	-0.3588
	-0.0406
	0.1117
	-0.0032
	0.0024
	0.0199
	0.0014
	-0.2675*

	
	G
	0.0015
	0.0027
	0.0154
	-0.4200
	-0.0640
	0.0853
	0.0051
	-0.0085
	0.0001
	0.0066
	-0.3758**



Residual effect: 0.0695  P: Phenotypic path coefficient;	G: Genotypic path coefficient.
IPC:  Initial plant count       FPC: Final plant count            DHY: Dry haulm yield (g/plot)      KY:  Kernel yield (g/plot)       HPW: Hundred pod weight (g) 
HPKW: Hundred pod kernel weight (g)  HKW: Hundred Kernel Weight (g)    SMK: Sound mature kernel    DM: Days to maturity     DPY: Dry pod yield (g/plot)


4. Conclusion
The study concluded that the most important characteristics that significantly contributed to higher pod yield per plot are kernel yield (g/plot), dry haulm yield (g/plot), hundred pod weight (g), and hundred kernel weight (g) based on the analysis of GCV, PCV, correlation, and path coefficient among 22 advanced ground lines. More attention should be paid to these features when choosing groundnuts because of the positive interaction between pod yield per plot and among these traits, which would help to increase the pod yield levels.
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