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CORRELATION AND PATH COEFFICIENT STUDIES IN ELITE MEDIUM-DURATION RICE GENOTYPES UNDER SALINE CONDITIONS 	Comment by Bikila Gebeyehu Eticha: The topic is relevant to coastal rice breeding, but in its present form the manuscript is not suitable for publication. Main concerns: (1) the data look implausibly precise (CV <1%, h2 = 0.99 for every trait, adjusted means >100% for survival and spikelet fertility); (2) the genotypic and phenotypic tables/path matrices are not internally consistent; (3) significance flags in Tables 4-5 do not match n = 38; (4) the central claim about three 'superior' lines is not supported by any presented genotype-level data; (5) the interpretation of path analysis (direction of salinity scores, residual effect) is partly incorrect; (6) single season/location/two replications. Recommendation: MAJOR REVISION (re-analysis needed).


ABSTRACT


Development of high yielding, medium duration rice lines are essential to increase rice production in coastal saline soils in Andhra Pradesh. This investigation was carried out to evaluate association studies and to identify elite rice genotypes under saline conditions. This experiment was conducted during Kharif 2024 at Agricultural Research Station (ARS), Machilipatnam using 38 genotypes in an alpha-lattice design with two replications. Seedlings were transplanted into saline soil (pH 8.5 and Electrical conductivity of 7.4 dSm⁻¹) and data was recorded on all yield and salinity traits. Analysis of variance (ANOVA) (P<0.01) revealed significant differences among genotypes for all the traits studied showing substantial variability. Correlation studies showed  significant and positive association of grain yield with plant survival (%), ear bearing tillers per m2 and plant height indicating selecting the genotypes with more survival rate, dwarf height and more number of tillers can enhance tolerance in saline soils while path analysis showed plant survival (%), days to maturity, plant height, ear bearing tillers per m2 and spikelet fertility (%) on grain yield (Kg/ha) indicating direct selection of these traits can improve further yield in future breeding programmes. Among the genotypes studied, MCM 253-17-1-1-1, MCM 253-14-2-2-2 and MCM 253-1-4-1-1 showed superior tolerance and yield performance signifying that these lines can be used as potential salt tolerant donors in breeding programs for developing salt-tolerant rice varieties.Top of Form	Comment by Bikila Gebeyehu Eticha: [Minor] EC is given as 7.4 dS/m here, 7.3 dS/m in Materials and Methods and 7.4-7.8 dS/m in Table 1. Use one consistent description (e.g. range or mean +/- SD across stages) and state sampling depth, number of samples and whether EC is ECe (saturated paste) or EC 1:2.5.
	Comment by Bikila Gebeyehu Eticha: The topic is relevant to coastal rice breeding, but in its present form the manuscript is not suitable for publication. Main concerns: (1) the data look implausibly precise (CV <1%, h2 = 0.99 for every trait, adjusted means >100% for survival and spikelet fertility); (2) the genotypic and phenotypic tables/path matrices are not internally consistent; (3) significance flags in Tables 4-5 do not match n = 38; (4) the central claim about three 'superior' lines is not supported by any presented genotype-level data; (5) the interpretation of path analysis (direction of salinity scores, residual effect) is partly incorrect; (6) single season/location/two replications. Recommendation: MAJOR REVISION (re-analysis needed).
	Comment by Bikila Gebeyehu Eticha: Major] No genotype-level data (means, rank, CD against checks, SES scores, Na+/K+) are presented anywhere in the paper to support this claim. Add a table with means of all 38 entries (or at least the top lines and checks) for all 11 traits, with significance of difference from the checks. Also, calling lines 'donors' on the basis of one season/location is premature.

Bottom of Form
Keywords: Correlation, medium duration lines, path analysis, preliminary yield trials, salt tolerance

1. INTRODUCTION
Rice is an important staple food crop relieving hunger for most of the world. The productivity and yield of rice is affected by some of the abiotic stresses such as salinity that is seen in coastal parts of India. Salinity imposes partial grain filling, chaffy panicles and reduced yields to the farmers who rely solely on rice as their primary source (Qi et al., 2025). The detrimental effect of salinity leads to decrease in rice yield as a result of ionic toxicity, osmotic stress, nutrient imbalance and oxidative damage (Mu et al., 2024). Grain yield in rice is a complex quantitative trait that is significantly influenced by various external and internal factors. Selecting the lines solely based on grain yield may give inappropriate results. So to improve selection efficiency, it is crucial to understand the relationship between grain yield and its components (Vinnakota et al., 2025). Correlation analysis was found to be a better tool to study degree and direction of association between traits (Falconer 1964). Sometimes correlation studies provide error data as it causes due to linkage and moreover pleiotropy (Saripalli et al., 2018). Hence, it is necessary to know the cause and effect relationship between the variables. Path analysis, a statistical measure splits simple correlation into direct and indirect effects for better interpretation of cause and effect (Dewey and Lu 1957). Therefore, for understanding the association and effects among yield and other related traits in delivering promising and notable varieties, we focused on studying the character association and path analysis for yield enhancement in advanced yield trials.	Comment by Bikila Gebeyehu Eticha: [Minor] The Introduction is short and does not state a clear research gap or objective. Please explain why correlation/path analysis is needed for PYT-stage lines under salinity specifically, what is new compared with the cited studies (e.g. Vinnakota et al. 2025), and state explicit objectives/hypotheses.
	Comment by Bikila Gebeyehu Eticha: [Minor] A maize single-cross hybrid study is used to support a statement on linkage/pleiotropy affecting correlations in rice. Please cite more appropriate sources (the genetic basis of correlation: Falconer-type quantitative genetics, or rice-specific work). Several other citations are only loosely related to the statement they support (e.g. Qi et al. 2025 on agricultural water supply for the effect of salinity on grain filling; Maniruzzaman et al. 2022 is a QTL-mapping paper, not a path-analysis paper).
	Comment by Bikila Gebeyehu Eticha: [Minor] Year mismatch: cited as 1957 here but listed as 1959 in References. 'Sharma et al., 2022' (Section 3.2) and 'Adilakshmi et al., 2012' (listed as Adilakshmi & Rani) also do not match the reference list. Please check all citations against the list.
	Comment by Bikila Gebeyehu Eticha: [Minor] Inconsistent: the trial is called a PREliminary yield trial (PYT) in Methods/Table 2/Keywords but 'advanced yield trials' here.


2. MATERIALS AND METHODS
The present investigation was conducted to study and to select elite breeding lines through association studies in preliminary yield trials. Since the canal irrigation is late, medium duration high-yielding varieties are carried out during Kharif (June to November), 2024 at natural coastal saline soil of Agricultural research station, Machilipatnam. This centre was located at 81.70 E longitude and 16.100 N latitude in Krishna district of Andhra Pradesh. Nursery was raised in normal soil and 35 days old seedlings were transplanted in saline soil with pH 8.5 and EC 7.3 dSm-1 also by considering salinity parameters at different growth stages (Table 1). An Alpha-lattice design was adopted with 38 entries (Table 2) in two replications with spacing of 20 х 15 cm in an area of 10.2 m2. Phenotypic screening of the 38 genotypes was performed from September to December 2024 by following all recommended agronomic practices. Data was collected from five randomly selected plants per genotype for the traits plant survival (%), days to 50 per cent flowering, days to maturity, plant height (cm), ear bearing tillers/m2, panicle length (cm), spikelet fertility (%), grain yield (Kg/ha), salt tolerance at seedling stage, Salt tolerance at reproductive stage and shoot Na+/K+ ratio at harvesting stage. Salinity scoring was given using standard evaluation system (SES) standard score (IRRI 2014) at both seedling and maturity stages. Visual scoring at seedling stage had five different scores ranking from 1 to 9. The score 1 indicates that the line is highly tolerant with normal growth, no leaf symptoms and score 9 indicates high susceptibility where plants prone to death. By recording spikelet sterility (%), reproductive stage scoring was given at maturity. This scoring discriminated the susceptible from the tolerant and the moderately tolerant genotypes. Where assumptions were invalid, data was transformed as per the suitable statistical transformation (log/square root) and then ANOVA was performed (P<0.01) using PBIB.test in Agricolae package of R software and trait means were computed in excel (Table 3). Later, these mean values are used to estimate phenotypic, genotypic correlation and path coefficient studies through variability package (geno.corr, geno.path and pheno.corr, pheno.path) in R studio programming version 4.4.3 (Singh and Chaudhary 1985)	Comment by Bikila Gebeyehu Eticha: The experimental design is insufficiently described. Please give: block size and number of blocks per replicate in the alpha-lattice (an alpha-lattice with only 2 replicates and 38 entries has very few degrees of freedom for error), plot layout/randomisation, number of rows per plot, fertiliser, water management, how salinity (EC) was monitored in each plot, and whether soil salinity was spatially uniform. A map or ECa survey of the field is desirable because salinity gradients in coastal soils can confound genotype effects.
	Comment by Bikila Gebeyehu Eticha: If seedlings were raised in normal soil, they were not exposed to salinity during the seedling stage. 'Salt tolerance at seedling stage' (SS) is therefore actually early post-transplanting tolerance, and the standard SES seedling score (hydroponic/early-stage screening) is not applicable at 35 days. Please clarify when and how SS was scored (days after transplanting).
	Comment by Bikila Gebeyehu Eticha: Dates are inconsistent: Kharif is described as June-November 2024 but screening is September-December 2024. With a 35-day nursery and days to maturity up to ~160 d, please give the actual sowing, transplanting, flowering and harvest dates.
	Comment by Bikila Gebeyehu Eticha: The SES scale is ordinal (1, 3, 5, 7, 9). However, Table 3 reports SS from 0.97 to 7.27 and RS from 0.97 to 9.27, i.e. values outside the scale (<1 and >9). This suggests the values are model-adjusted means/BLUEs that were back-transformed, which is not appropriate for an ordinal score. Describe how the scores were handled (raw scores vs adjusted means, transformation) and use appropriate methods for ordinal data or at least justify the approach.
	Comment by Bikila Gebeyehu Eticha: Reproductive-stage tolerance (RS) is derived from spikelet sterility, while spikelet fertility (SF) is also included as a separate predictor. These two variables are almost the same trait measured twice, which introduces circularity and collinearity in correlation and path analysis. Please justify or drop one of them.
	Comment by Bikila Gebeyehu Eticha: Genotypic correlations and path coefficients require variance and covariance components (genotypic and error) obtained from replicated plot-level data, not from entry means. Computing them from means (and/or from an RCBD-type analysis while the design is an alpha-lattice) is not correct and discards the lattice adjustment. Please state exactly what input was used for geno.corr/pheno.corr/geno.path/pheno.path and justify. Also name the R package (variability, version) and agricolae properly; the textbook by Singh and Chaudhary (1985) is not a citation for a software package.
	Comment by Bikila Gebeyehu Eticha: Cite the R packages used (agricolae, variability, with versions) instead of / in addition to the textbook, and give the formulae used for genotypic/phenotypic correlation, path coefficients and residual effect.


3. RESULTS AND DISCUSSION

The analysis of variance (ANOVA) revealed significant differences (P<0.01) among 38 genotypes for 11 traits studied under salinity. Mean performance exhibited presence of transgressive segregants which was found in line with the results of Vinnakota et al., 2025. Among 38 entries studied, three entries (MCM 253-17-1-1-1, MCM 253-14-2-2-2 and MCM 253-1-4-1-1) exhibited high salinity tolerance at seedling stage and reproductive stage with good yields than the tolerant checks MCM 100 and BPT 5204 indicating the genotypes can be released as a variety in future by taking other traits such as ear bearing tillers/m2, panicle length and Na+/K+ ratio into consideration. As the heritability estimates for all the traits was high signifying good phenotypic data, we proceeded further with the data to estimate correlation analysis.	Comment by Bikila Gebeyehu Eticha: (a) Table 2 lists BPT 5204 as the SUSCEPTIBLE check and MCM 100 and MCM 103 as tolerant checks, but here BPT 5204 is called a tolerant check (also in the Conclusion). (b) The claim is not supported by data - no numbers for these three lines are shown. (c) With CD(5%) values this small and no multiple-comparison control, many lines will appear 'significantly different'; use a suitable procedure and report effect sizes.


3.1. Correlation studies
In the present investigation, correlation was studied between yield, six yield attributing characters viz, days to 50 per cent flowering, days to maturity, plant height (cm), ear bearing tillers/m2, panicle length (cm) and spikelet fertility (%) and three salinity traits viz, plant survival (%), salinity scoring at both seedling and reproductive stages. By taking grain yield as dependent variable, correlation studies indicated that the trait expressed significant positive association for the traits plant survival, plant height and ear bearing tillers/m2. This trend of results was found in similar to the findings of Zheng et al., 2023. 	Comment by Bikila Gebeyehu Eticha: Four salinity-related traits are analysed (plant survival, SS, RS and Na+/K+), not three. Also, the result for Na+/K+ (positive, non-significant correlation with yield, r = 0.11) is biologically unexpected and is not discussed.
	Comment by Bikila Gebeyehu Eticha: Zheng et al. (2023) is a meta-analysis of salinity effects on rice yield and quality, not a correlation study. The discussion of this section is mostly 'similar to' statements. Please discuss the mechanisms (e.g. why survival and tiller number drive yield per area under salinity) and the differences from previous reports.
The trait had negative but significant correlation with salinity score at seedling and reproductive stages at both genotypic and phenotypic levels which are found in trend with Vinnakota et al., 2025. The obtained results indicated that selection of genotypes with high survival rate, good plant height and more number of ear bearing tillers per m2 is desirable by also taking lower salinity scores which is one of the significant features necessary for developing salt tolerant genotypes in coastal areas. These studies are descripted in Fig 1 and 2, Tables 4 and 5.	Comment by Bikila Gebeyehu Eticha: Plant survival (%) and ear-bearing tillers/m2 are direct components of yield expressed per hectare, so their strong correlation with grain yield (r = 0.83 and 0.81) and with each other (r = 0.85) is partly built in (part-whole relationship) and not necessarily 'cause-effect'. Please analyse yield per plant or per unit surviving plants, assess multicollinearity (VIF/condition number), and discuss that survival is itself an outcome of tolerance. Also note that the correlation 'significant' flags need correction (see comment on Table 4).
	Comment by Bikila Gebeyehu Eticha: Language needs thorough editing (e.g. 'descripted' -> 'described'; 'was found in similar to'; 'These trend of results'; 'unde saline'; 'sharma', 'satyam' without capitals; 'ear bearing tillers' hyphenation). Figures 1 and 2 largely duplicate Tables 4 and 5 - keep one form, ensure the fonts are readable and state what the significance symbols mean.


Table 1. Salinity parameters at different crop growth stages	Comment by Bikila Gebeyehu Eticha: Table 1 gives only a single value per stage; please add replicates/SD, soil depth and the EC measurement method, and soil Na/ESP if available. The study has no non-saline control, so 'salinity traits' associations cannot be separated from general yield associations.

	Stage of the crop
	pH
	EC (dSm-1)

	Before puddling
	8.5
	7.4

	Tillering
	8.1
	7.3

	Flowering
	8.3
	7.7

	Harvesting
	8.2
	7.8



Table 2. List of entries studied in the present investigation 	Comment by Bikila Gebeyehu Eticha: The table contains many typographical errors (e.g. 'MCM 253-17- l-l-l', 'MTU I 061', 'IR l 8T1340', 'IT16T166 I', 'MST36/CSR27//*2MST 3d', 'SUSCEPTABLE', 'SALINITYSALTOL'), looks like an OCR copy, and entry numbers 99 and 105 are missing. Table 2 also needs the maturity group and origin of each entry. Use consistent line names throughout.

	S. No.
	Entry Number
	Designation
	Parentage

	1
	PYT 75
	MCM 253-5-3-1
	MTU 1061/MCM 100

	2
	PYT 76
	MCM 252-3-2-2-3
	BPT 5204/CST 7-1

	3
	PYT 77
	MCM 253-9-2-1-2
	MTU 1061/MCM 100

	4
	PYT 78
	MCM 305-32-2-1
	NLR 34449/CSR 10

	5
	PYT 79
	MCM   151-12-1-1-1-2
	MTU 1081/MN 3626/MTU  1010

	6
	PYT 80
	MCM 253-5-2-4
	MTU 1061/MCM 100

	7
	PYT 81
	MCM 153-5-1-1-1
	MTU 1010/SN  7K

	8
	PYT 82
	MCM 253-4-5-2
	MTU 1061/MCM 100

	9
	PYT 83
	MCM   253-17- l-l-l
	MTU1061/MCM 100

	10
	PYT 84
	MCM 253-2-1-2-1
	MTU 1061/MCM 100

	11
	PYT 85
	MCM    253-8-2-1
	MTU    I 061/MCM 100

	12
	PYT 86
	MCM   153-1-1-1-1
	MTU 1061/MCM 100

	13
	PYT 87
	MCM   153-14-1-1-1
	MTU 1010/SN  7K

	14
	PYT 88
	MCM   153-2-1-2-1-2
	MTU 1010/SN  7K

	15
	PYT 89
	BPT5204
	SUSCEPTABLE CHECK

	16
	PYT 90
	MCM100
	TOLERANT CHECK

	17
	PYT 91
	MCM 103
	TOLERANT CHECK

	18
	PYT 92
	MCM 253-14-2-2-2
	MTU 1061/MCM  100

	19
	PYT 93
	MCM 253-1-4-1-1
	MTU  l061/MCM 100

	20
	PYT 94
	MCM  310-4-1 - l
	SAMBAMASURI/FL478

	21
	PYT 95
	IRI 7F1107
	TLFSR   210/   AGGRi
PROJECT 2021

	22
	PYT 96
	IR l 8T1340
	TLFSR    194/   AGGRi2021

	23
	PYT 97
	IR 12938-8-63-B-4-1
	TLFSR 26

	24
	PYT 98
	IT16T166 I
	TLFSR 79 MST36/VSR

	25
	PYT 100
	C 4-22IR13-11
	MST36/CSR7//*2MST 36

	26
	PYT 101
	C 4 -22-1 R 3
	MST36/CSR27//*2MST 3d

	27
	PYT 102
	C 6-6-10 R 15
	MST40/ISR 27/*2MST 40

	28
	PYT 103
	C 6 -6-10 R 20
	MST40/ISR 27/*2MST 40

	29
	PYT 104
	C 4 -22-6 R1 - I
	MST36/CSR27//*2MST 36

	30
	PYT 106
	C 4 -22-6R1-6
	MST36/CSR27//*2MST 36

	31
	PYT 107
	C4-22-6R 1-10
	MST36/CSR27//*2MST 36

	32
	PYT 108
	C4-22-IRI3-14
	MST36/CSR 27//82 MST 36
27//82MST 36

	33
	PYT 109
	C4-22-RI3
	MST36/CSR 27//*2MST 36

	34
	PYT 110
	MTU 1010
	RP

	35
	PYT 111
	MST 36
	RP

	36
	PYT 112
	MST 40
	RP

	37
	PYT 113
	CSR 27
	DONOR FOR REPRODUCTIVE STAGE SALINITY

	38
	PYT 114
	FL 478
	DONOR OF SEEDLING STAGE SALINITYSALTOL



PYT: Preliminary yield trial, RP: Recurrent parent, MCM: Machilipatnam, MTU: Maruteru


Table 3. Mean performance of different rice genotypes for yield and salinity traits 	Comment by Bikila Gebeyehu Eticha: Plant survival has a maximum of 100.80% and spikelet fertility 100.55%, which are impossible; salinity scores range beyond the 1-9 scale (0.97-9.27). The mean values appear to be model-adjusted/transformed. Please report raw means or explain. Also add CV, MSE, F-test and genetic parameters (GCV, PCV, GA). 'SE' should specify SE(m) or SE(d).

               under saline conditions

	S. No.
	Trait
	Mean
	Range
	CD
(5%)
	SE
	h2B

	
	
	
	Minimum
	Maximum
	
	
	

	1
	PS (%)
	80.87
	58.77
	100.80
	0.74
	0.26
	0.99

	2
	DFF
	114.89
	95.06
	124.63
	0.50
	0.17
	0.99

	3
	DM
	143.15
	126.10
	159.65
	0.58
	0.20
	0.99

	4
	PH (cm)
	102.11
	81.97
	113.28
	0.44
	0.15
	0.99

	5
	EBT/m2
	334.74
	182.46
	443.42
	5.36
	1.87
	0.99

	6
	PL (cm)
	19.68
	11.45
	26.02
	0.26
	0.09
	0.99

	7
	SF (%)
	90.64
	78.88
	100.55
	0.34
	0.12
	0.99

	8
	SS
	3.73
	0.97
	7.27
	0.13
	0.04
	0.99

	9
	RS
	4.94
	0.97
	9.27
	0.17
	0.06
	0.99

	10
	Na+/K+
	1.65
	0.57
	3.68
	0.05
	0.02
	0.99

	11
	GY(Kg/ha)
	5126.28
	3689.88
	6724.87
	60.02
	20.94
	0.99


PS (%): plant survival (%), DFF: days to 50 per cent flowering, DM: days to maturity PH: plant height (cm), EBT/m2: Ear bearing tillers/m2, PL: panicle length (cm), SF (%): spikelet fertility (%), GY: grain yield (Kg/ha), SS: salt tolerance at seedling stage RS: Salt tolerance at reproductive stage and Na+/K+: shoot Na+/K+ ratio



















Table 4. Phenotypic correlation coefficients of the different genotypes for yield 	Comment by Bikila Gebeyehu Eticha: With n = 38 genotypes (df = 36), the critical |r| is about 0.32 (5%) and 0.41 (1%). Several coefficients are flagged inconsistently: e.g. PS-PL 0.25*, PH-SS -0.28*, SF-SS -0.26*, PL-SF 0.24*, SF-GY 0.28* are below 0.32; PH-SF 0.30** and EBT-PL 0.38** are below the 1% threshold. Also the diagonal values (1**) should not carry significance marks, '-0.48*8' is a typo, and SS-RS = -0.53** here but 0.04 in Table 5. Re-run and correct the significance tests, preferably with adjustment for multiple testing (about 55 pairwise tests).

               and salinity traits under saline conditions

	
	PS (%)
	DFF
	DM
	PH
(cm)
	EBT/m2
	PL
(cm)
	SF
(%)
	SS
	RS
	Na+/K+
	GY (Kg/ha)

	PS (%)
	1**
	0.18
	0.03
	0.59**
	0.85**
	0.25*
	0.21
	-0.42**
	-0.48*8
	0.26**
	0.83**

	DFF
	
	1**
	0.08
	0.06
	0.06
	0.10
	0
	-0.11
	-0.14
	-0.09
	0.08

	DM
	
	
	1**
	-0.14
	-0.12
	0.15
	-0.09
	0.43**
	-0.06
	-0.04
	-0.18

	PH (cm)
	
	
	
	1**
	0.49**
	0.18
	0.30**
	-0.28*
	-0.50**
	0.07
	0.67**

	EBT/m2
	
	
	
	
	1**
	0.38**
	0.18
	-0.39**
	-0.61**
	0.22
	0.81**

	PL (cm)
	
	
	
	
	
	1**
	0.24*
	0.02
	-0.14
	0.16
	0.12

	SF (%)
	
	
	
	
	
	
	1**
	-0.26*
	-0.14
	-0.10
	0.28*

	SS
	
	
	
	
	
	
	
	1**
	-0.53**
	0.11
	-0.56**

	RS
	
	
	
	
	
	
	
	
	1**
	-0.05
	-0.53**

	Na+/K+
	
	
	
	
	
	
	
	
	
	1**
	0.11

	GY
(Kg/ha)
	
	
	
	
	
	
	
	
	
	
	1**


*, ** Significant at 5% and 1% level of significance respectively
PS (%): plant survival (%), DFF: days to 50 per cent flowering, DM: days to maturity PH: plant height (cm), EBT/m2: Ear bearing tillers/m2, PL: panicle length (cm), SF (%): spikelet fertility (%), GY: grain yield (Kg/ha), SS: salt tolerance at seedling stage RS: Salt tolerance at reproductive stage and Na+/K+: shoot Na+/K+ ratio

Table 5. Genotypic correlation coefficients of the different genotypes for yield and 	Comment by Bikila Gebeyehu Eticha: Genotypic coefficients are almost identical to phenotypic ones (which is expected only if h2 ~ 1, see comment on heritability), but several differ without explanation: SS-RS (-0.53 in Table 4 vs 0.04 here), PL-SS (0.02 vs 0.28), DFF-SF (0.00 vs 0.20). Genotypic correlations also lose their significance marks even at the same values (e.g. PS-PL 0.25). Please check for transcription/calculation errors.

             salinity traits unde saline conditions	

	
	PS (%)
	DFF
	DM
	PH
(cm)
	EBT/m2
	PL
(cm)
	SF
(%)
	SS
	RS
	Na+/K+
	GY (Kg/ha)

	PS (%)
	1**
	0.18
	0.03
	0.59**
	0.84**
	0.25
	0.21
	-0.42**
	-0.48**
	0.26
	0.83**

	DFF
	
	1**
	0.08
	0.06
	0.06
	0.10
	0.20
	-0.11
	-0.14
	-0.09
	0.08

	DM
	
	
	1**
	-0.14
	-0.12
	0.15
	-0.09
	0.43**
	-0.06
	-0.04
	-0.18

	PH (cm)
	
	
	
	1**
	0.49**
	0.18
	0.30
	-0.28
	-0.50**
	0.07
	0.67**

	EBT/m2
	
	
	
	
	1**
	0.38*
	0.18
	-0.39*
	-0.61**
	0.22
	0.81**

	PL (cm)
	
	
	
	
	
	1**
	0.24
	0.28
	-0.14
	0.16
	0.12

	SF (%)
	
	
	
	
	
	
	1**
	-0.26
	-0.14
	-0.10
	0.28

	SS
	
	
	
	
	
	
	
	1**
	0.04
	-0.05
	-0.56**

	RS
	
	
	
	
	
	
	
	
	1**
	-0.10
	-0.53**

	Na+/K+
	
	
	
	
	
	
	
	
	
	1**
	0.11

	GY (Kg/ha)
	
	
	
	
	
	
	
	
	
	
	1**


*, ** Significant at 5% and 1% level of significance respectively
PS (%): plant survival (%), DFF: days to 50 per cent flowering, DM: days to maturity PH: plant height (cm), EBT/m2: Ear bearing tillers/m2, PL: panicle length (cm), SF (%): spikelet fertility (%), GY: grain yield (Kg/ha), SS: salt tolerance at seedling stage RS: Salt tolerance at reproductive stage and Na+/K+: shoot Na+/K+ ratio
Table 6.  Partitioning of direct and indirect effects of yield and salinity traits in 	Comment by Bikila Gebeyehu Eticha: Tables 6 and 7 (genotypic vs phenotypic path) are practically identical (same residual, same indirect effects to the third decimal). The indirect effects in Table 7 (e.g. SS via RS = -0.002) correspond to the Table 5 value of r(SS,RS) = 0.04, not to the phenotypic r = -0.53 in Table 4. This suggests Table 7 was not actually computed from the phenotypic correlation matrix. Also, direct effects are not shown separately, the row/column convention is not explained and there is no path diagram. Please verify
                different genotypes at genotypic level of path coefficient analysis
	
	PS (%)
	DFF
	DM
	PH
(cm)
	EBT/m2
	PL
(cm)
	SF
(%)
	SS
	RS
	Na+/K+

	PS (%)
	0.309
	-0.008
	0.0003
	0.142
	0.320
	-0.035
	0.010
	0.090
	0.023
	-0.016

	DFF
	0.056
	-0.045
	0.0007
	0.016
	0.025
	-0.014
	0.010
	0.024
	0.007
	0.006

	DM
	0.010
	-0.003
	0.009
	-0.035
	-0.048
	-0.021
	-0.004
	-0.092
	0.003
	0.002

	PH (cm)
	0.184
	-0.003
	-0.001
	0.239
	0.188
	-0.026
	0.014
	0.060
	0.025
	-0.004

	EBT/m2
	0.260
	-0.003
	-0.001
	0.118
	0.380
	-0.054
	0.009
	0.083
	0.030
	-0.013

	PL (cm)
	0.077
	-0.004
	0.001
	0.044
	0.147
	-0.141
	0.012
	-0.006
	0.007
	-0.009

	SF (%)
	0.066
	-0.009
	-0.0009
	0.071
	0.069
	-0.034
	0.049
	0.057
	0.007
	0.006

	SS
	-0.130
	0.005
	0.004
	-0.067
	-0.149
	-0.004
	-0.013
	-0.213
	-0.002
	0.003

	RS
	-0.149
	0.006
	-0.0006
	-0.121
	-0.232
	0.021
	-0.007
	-0.010
	-0.049
	0.006

	Na+/K+
	0.082
	0.004
	-0.0004
	0.018
	0.083
	-0.023
	-0.005
	0.011
	0.005
	-0.060


Residual effect: 0.139
PS (%): plant survival (%), DFF: days to 50 per cent flowering, DM: days to maturity PH: plant height (cm), EBT/m2: Ear bearing tillers/m2, PL: panicle length (cm), SF (%): spikelet fertility (%), GY: grain yield (Kg/ha), SS: salt tolerance at seedling stage RS: Salt tolerance at reproductive stage and Na+/K+: shoot Na+/K+ ratio

Table 7. Partitioning of direct and indirect effects of yield and salinity traits in 
             different genotypes at phenotypic level by path coefficient analysis
	
	PS (%)
	DFF
	DM
	PH
(cm)
	EBT/m2
	PL
(cm)
	SF
(%)
	SS
	RS
	Na+/K+

	PS (%)
	0.308
	-0.008
	0.0003
	0.142
	0.320
	-0.035
	0.010
	0.090
	0.023
	-0.015

	DFF
	0.056
	-0.045
	0.0008
	0.016
	0.025
	-0.014
	0.010
	0.024
	0.006
	0.005

	DM
	0.010
	-0.003
	0.009
	-0.035
	-0.048
	-0.021
	-0.004
	-0.092
	0.003
	0.002

	PH (cm)
	0.184
	-0.003
	-0.001
	0.239
	0.189
	-0.026
	0.014
	0.060
	0.024
	-0.004

	EBT/m2
	0.259
	-0.003
	-0.001
	0.118
	0.381
	-0.054
	0.009
	0.083
	0.030
	-0.013

	PL (cm)
	0.077
	-0.004
	0.001
	0.044
	0.147
	-0.141
	0.012
	-0.006
	0.007
	-0.009

	SF (%)
	0.066
	-0.099
	-0.009
	0.071
	0.070
	-0.034
	0.049
	0.057
	0.007
	0.006

	SS
	-0.130
	0.005
	0.004
	-0.067
	-0.149
	-0.003
	-0.013
	-0.214
	-0.002
	0.003

	RS
	-0.149
	0.006
	-0.0006
	-0.121
	-0.233
	0.021
	-0.007
	-0.010
	-0.049
	0.006

	Na+/K+
	0.082
	0.004
	-0.0004
	0.018
	0.083
	-0.023
	-0.005
	0.011
	0.005
	-0.060


Residual effect: 0.139
PS (%): plant survival (%), DFF: days to 50 per cent flowering, DM: days to maturity PH: plant height (cm), EBT/m2: Ear bearing tillers/m2, PL: panicle length (cm), SF (%): spikelet fertility (%), GY: grain yield (Kg/ha), SS: salt tolerance at seedling stage RS: Salt tolerance at reproductive stage and Na+/K+: shoot Na+/K+ ratio
.




















Fig. 1. Phenotypic correlation matrix of genotypes of preliminary yield trial under 
          salinity stress
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[image: ]Fig. 2. Genotypic correlation matrix of genotypes of preliminary yield trial under 
          salinity stress

3.2. Path analysis
The results of path coefficient analysis (Tables 6 and 7) showed that positive direct effects are observed for the traits plant survival (%) (0.309, 0.308), days to maturity (0.045, 0.009), plant height (0.009, 0.239), ear bearing tillers per m2 (0.380, 0.381) and spikelet fertility (%) (0.049, 0.049) on grain yield (Kg/ha) indicating direct selection of these traits can improve further grain yield in future breeding programmes. These trend of results were found in line with the studies of Adilakshmi et al., 2012 (plant survival %), Reddy et al., 2021 (days to maturity), Kiran et al., 2023 (plant height, ear bearing tillers/m2 and spikelet fertility %) While, days to fifty per cent flowering (-0.045, -0.045), panicle length (-0.141, -0.141), salinity scoring at both seedling (-0.213, -0.214) and reproductive stages (-0.049, -0.049) and Na+/K+ ratio (-0.060, -0.060) exhibited negative direct relation with grain yield demonstrated that improving these characters gradually raises yield in adverse environmental conditions of coastal areas. Similar findings were observed for sharma et al., 2022 (days to fifty per cent flowering), satyam et al., 2023 (panicle length), Maniruzzaman et al., 2022 (salinity scoring at seedling and reproductive stages, Na+/K+ ratio)	Comment by Bikila Gebeyehu Eticha: The text misreports Table 6/7: days to maturity has a direct effect of 0.009 (0.045 is the absolute value of the DFF effect, which is NEGATIVE), and plant height is 0.239 in both tables (not 0.009 and 0.239). The direct effects of DM (0.009), SF (0.049) are negligible, and DM even has a negative total correlation with yield (-0.18), so 'direct selection of these traits can improve yield' is not justified for DM. Interpretation should follow the usual scale (e.g. Lenka and Mishra: 0.00-0.09 negligible, 0.10-0.19 low, 0.20-0.29 moderate, 0.30-0.99 high).
	Comment by Bikila Gebeyehu Eticha: ] Incorrect/unclear reasoning. SS, RS are scores where LOWER = more tolerant, so their negative direct effect on yield is expected and simply means more tolerant lines yield more - it does not mean 'improving these characters' in the same sense as for the other traits. For PL (r = +0.12 but direct effect -0.141) and Na+/K+ (r = +0.11 but direct effect -0.060) the sign differs from the correlation, which indicates a suppression/indirect effect through PS and EBT and needs a proper discussion (restricted simultaneous selection). A negative direct effect of days to flowering also needs a biological explanation (e.g. salinity escape?). The conclusion that all negative-effect traits should be 'improved' to raise yield is confusing.
	Comment by Bikila Gebeyehu Eticha: The cited papers support only part of the statements (e.g. Maniruzzaman et al. 2022 is a QTL-mapping study with SNP genotyping; it does not report path coefficients of SES score or Na+/K+). Please cite appropriate path-analysis literature or rephrase
3.3.  Residual effect
In the present study residual effect was 0.139 at genotypic and phenotypic level respectively. This indicated that 86.1% genotypic and phenotypic variability was exploited by the variables mentioned in this study. In addition to the mentioned factors, some hidden factor which have not been considered here need to be included in the analysis to know complete variation in yield.	Comment by Bikila Gebeyehu Eticha: The residual effect is sqrt(1 - R2), not 1 - R2. Using the direct effects and correlations in Table 6, sum(p_i * r_iy) is about 0.85-0.86, i.e. R2 = 0.86 and the residual EFFECT would be about 0.38, not 0.139. It seems 0.139 is the residual VARIANCE (1 - R2). Please correct and explain. Note also that 10 predictors with n = 38 and strong collinearity (PS-EBT r = 0.85) can inflate R2; report adjusted R2 or use a stepwise/ridge approach.

4. CONCLUSION
The present investigation concluded that, the grain yield showed positive association with the traits plant survival (%), Plant height (cm) and ear bearing tillers/m2 and through direct selection of these characters for grain yield, effective breeding programme can be developed. From the genotypes, MCM 253-17-1-1-1, MCM 253-14-2-2-2 and MCM 253-1-4-1-1showed superior tolerance and yield performance than the best check MCM 100 and BPT 5204. Therefore, these traits can be effectively exploited in breeding programmes for further genetic improvement through selection in successive generations. Continued selection for these traits is expected to enhance the accumulation of favorable alleles, thereby contributing to the development of superior genotypes with improved yield and salinity tolerance.	Comment by Bikila Gebeyehu Eticha: ] BPT 5204 is the susceptible check (Table 2) - it cannot be 'the best check'. Please state which check (MCM 100 or MCM 103) was used as the reference and give the numerical yield and salinity score advantage with statistical significance.
	Comment by Bikila Gebeyehu Eticha: [Major] This statement is not supported by the data. Correlation and path analyses do not estimate genetic gain or allele accumulation, and no genetic advance, selection response or marker data are presented. Recommend revising the conclusion to match the actual findings: associations in one season/location, candidate lines for further testing, and limitations. The Conclusion should also state the final consolidated recommendation in terms of selection criteria (PS and EBT mainly; PH with caution).
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