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ABSTRACT 

 

Background: Rice (Oryza sativa L.) remains a vital cereal crop sustaining more than half of the global population. Enhancing rice yield requires 

understanding the genetic and morphological relationships among key agronomic traits. Yield is a complex quantitative characteristic influenced 

by multiple physiological and genetic factors that respond to environmental variability. Evaluating the correlation and heritability of yield-

contributing traits is essential to identify selection criteria for developing high-yielding and stress-resilient rice genotypes. 

Objective: This study aimed to assess the relationship between plant height, number of tillers per plant, seeds per panicle, biological yield per 

plant, seed yield per plant, panicle length, and days to 50% maturity among different uniform and coarse rice genotypes grown under field 

conditions. 

Methods: The experiment was conducted during the Kharif season of 2022 at the Research Center, Dokri, using a randomized complete block 

design (RCBD) with four replications and five rice genotypes—IRRI-6, IRRI-8, Basmati-370, Basmati-385, and Sadahayat. Fertilizer application 

included zinc (144 g), potassium (165 g), and urea (6.5 kg). Data were analyzed through ANOVA using Statistix 8.1 (Gomez & Gomez, 2006), 

and significant differences among treatments were tested using LSD at 5% and 1% probability levels. 

Results: Significant variation was observed across genotypes for all traits (P<0.01). Maximum days to 50% maturity were recorded in IRRI-6 

(118.00) and minimum in IRRI-8 (59.67). The tallest plants were observed in Basmati-370 (115.51 cm), while IRRI-6 produced the shortest (96.53 

cm). Tillers per plant were highest in Basmati-370 (19.25) and lowest in Sadahayat (12.45). IRRI-8 had the greatest number of seeds per panicle 

(171.56), while Basmati-370 had the least (107.69). The Sadahayat genotype achieved the longest panicle (28.00 cm, P<0.01). Biological yield 

was highest in Basmati-385 (142.17 g) and lowest in IRRI-6 (74.18 g). IRRI-8 produced the highest seed yield per plant (20.16 g), while Basmati-

370 produced the lowest (14.24 g). A significant negative correlation existed between days to 50% maturity and seeds per panicle (r = -0.6835*), 

and a strong positive association was found between plant height and tiller number (r = 0.7794*). 

Conclusion: The findings demonstrated that IRRI-8 and Basmati-385 exhibited superior yield performance and favorable trait correlations, 

confirming their potential for inclusion in future breeding programs aimed at yield enhancement. High heritability estimates indicate a 

predominantly genetic control of these traits, suggesting that phenotypic selection could effectively improve rice productivity. 

Keywords: ANOVA, Correlation, Heritability, Oryza sativa, Regression, Rice genotypes, Yield traits. 
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INTRODUCTION 

Rice, often referred to as the “Global Grain,” serves as the dietary backbone for more than half of the world’s population and embodies 

cultural identity and food security across continents. Globally, rice production amounts to approximately 494.2 million metric tons from 

161 million hectares, with India ranking second after China (1). The crop’s significance extends beyond sustenance; it is intricately tied 

to economic stability and livelihood, particularly in tropical and subtropical regions where nearly 90% of global rice production and 

consumption occur (2,3). In India alone, rice contributes nearly 40% of total food grain output and supplies 29.1% of daily caloric and 

protein intake, making it indispensable to national nutrition and food security. However, despite its importance, declining yields in 

several regions—especially West Bengal, India’s leading rice-producing state with 5.8 million hectares yielding 15.5 million tons (2.79 

t/ha)—reflect ongoing challenges in nutrient management and sustainable cultivation practices (4,5). Rice yield is a complex polygenic 

trait influenced by both genetic and environmental factors. Simple selection based on yield alone has proven inadequate because multiple 

interdependent traits—such as panicle length, grain weight, plant height, and tiller number—collectively determine productivity (6,7). 

Understanding how these traits interact is essential for developing superior varieties that can adapt to fluctuating environmental 

conditions and resource limitations. 

Correlation and path coefficient analyses play a vital role in dissecting the direct and indirect contributions of individual traits to yield, 

enabling breeders to identify those most strongly associated with productivity (8). Similarly, heritability estimates offer insight into the 

proportion of observed variability attributable to genetic factors rather than environmental influences, providing a predictive framework 

for selection efficiency (9-11). Regression analysis further supports this by identifying the most influential yield determinants that can 

guide targeted genetic improvement (12,13). Despite advancements in rice breeding, a significant gap remains in the comprehensive 

understanding of the relationships among yield-related traits and their heritable potential across diverse environments. This gap hinders 

progress toward achieving the projected 50–60% increase in rice production required by 2025 to meet growing population demands 

(14). Addressing this knowledge deficit through integrated correlation, path, and heritability analyses is crucial for optimizing selection 

strategies and enhancing yield stability. The present study aims to evaluate the interrelationship among yield and yield-contributing traits 

through correlation, path coefficient, and heritability analyses in rice, thereby identifying key traits that can be effectively utilized in 

breeding programs to achieve sustainable yield improvement. 

 

METHODS 

The present experimental study was conducted in 2022 at the Research Center of Dokri, Sindh, to evaluate the effect of zinc, potassium, 

and urea fertilization on the growth and yield performance of different rice varieties. The experiment followed a Randomized Complete 

Block Design (RCBD) with four replications to ensure experimental reliability and minimize environmental variability. Three fertilizer 

treatments were applied across five rice varieties: IRRI-6, IRRI-8, Basmati-370, Basmati-385, and Sadahayat. The original strain of rice 

was used as a control reference to maintain quality assurance and genetic uniformity throughout the trial period. Each treatment plot 

received fertilizer applications consisting of 144 g of zinc, 165 g of potassium, and 6.5 kg of urea. These application rates were 

standardized for all replications and treatments to assess their uniform influence on plant performance. However, it is noteworthy that 

the described fertilizer doses appear unusually low for a full-plot agricultural experiment, which may suggest that these quantities 

represent per-plant or per-row application rates rather than per-hectare measurements. If this is not the case, the nutrient levels might 

have been insufficient to achieve measurable differences across treatments—a methodological point that warrants clarification. 

The study observed several key agronomic parameters to assess growth and yield performance. These included days to 50% maturity, 

plant height (cm), number of tillers per plant, number of seeds per panicle, biological yield per plant, seed yield per plant, and 

spike length. Data were collected using standard agronomic procedures following field observation protocols, ensuring consistency in 

measurement across replications. All plant samples were taken randomly within each replication to avoid sampling bias and to reflect 

true population variance. Statistical analysis was performed using Statistix software version 8.1 (15). The data were subjected to 

analysis of variance (ANOVA) appropriate for an RCBD to determine the significance of treatment effects on the measured parameters. 

The Least Significant Difference (LSD) test was applied at the 5% probability level to compare treatment means and identify 

statistically meaningful differences among varieties and fertilizer applications. The experiment adhered to standard ethical and 

institutional research protocols. Approval for field experimentation was obtained from the Institutional Research and Ethics 
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Committee of the Research Center, Dokri. All experimental procedures were performed following institutional biosafety and 

environmental compliance guidelines. No human or animal participants were involved in this study, and therefore, informed consent 

was not applicable. 

RESULTS 

The analysis of variance indicated highly significant differences among rice genotypes for all measured parameters at both the 1% and 

5% probability levels, demonstrating considerable genetic variability among the tested varieties. Replication effects were nonsignificant 

for most traits, confirming consistency across the experiment. Regarding maturity, the earliest genotype was IRRI-8 with a mean of 

59.67 days to 50% maturity, whereas IRRI-6 exhibited the longest duration of 118.00 days. Intermediate maturity was observed in 

Basmati-370 (112.33 days), Basmati-385 (102.00 days), and Sadahayat (101.67 days). Plant height varied significantly across genotypes, 

with Basmati-370 producing the tallest plants (115.51 cm) followed by Basmati-385 (108.78 cm), Sadahayat (98.81 cm), IRRI-8 (97.66 

cm), and IRRI-6 (96.53 cm). In terms of tillering ability, Basmati-370 recorded the maximum number of tillers per plant (19.25), 

followed by Basmati-385 (17.98), IRRI-6 (16.30), and IRRI-8 (15.21), whereas Sadahayat produced the lowest number (12.45). The 

number of seeds per panicle was highest in IRRI-8 (171.56), followed by IRRI-6 (145.46), Basmati-385 (115.85), and Sadahayat 

(115.69), while Basmati-370 produced the fewest (107.69). Significant differences were also recorded in panicle length, with Sadahayat 

achieving the maximum (28.00 cm), significantly surpassing all other genotypes (P<0.01). It was followed by Basmati-385 (26.14 cm), 

IRRI-8 (25.72 cm), IRRI-6 (24.26 cm), and Basmati-370 (24.18 cm). For biological yield per plant, Basmati-385 showed the highest 

production (142.17 g), followed by Basmati-370 (111.41 g), Sadahayat (89.14 g), IRRI-8 (78.21 g), and IRRI-6 (74.18 g). The seed 

yield per plant was greatest in IRRI-8 (20.16 g), followed by IRRI-6 (18.04 g), Sadahayat (17.41 g), Basmati-385 (16.28 g), and the 

lowest in Basmati-370 (14.24 g). 

Correlation analysis revealed that maturity days to 50% had a significant negative correlation with the number of seeds per panicle (r = 

-0.6835*) and a nonsignificant positive association with plant height (r = 0.3272) and tiller number (r = 0.3053). Plant height exhibited 

a significant positive correlation with tiller number (r = 0.7794*) but a significant negative correlation with seed yield per plant (r = -

0.8003*). The number of seeds per panicle showed a strong positive relationship with seed yield per plant (r = 0.8882NS), while 

biological yield per plant had a nonsignificant negative correlation with seed yield (r = -0.6380NS). Panicle length exhibited a weak 

positive association with seed yield (r = 0.1963NS). Regression analysis further clarified the relationships between yield and yield 

components. The coefficient of determination for seed yield against maturity days to 50% was r² = 0.4480, indicating that 44.8% of the 

variability in seed yield was explained by differences in maturity. Similarly, r² = 0.6405 for plant height indicated a strong influence on 

yield variability, while tillers per plant (r² = 0.2149) and biological yield (r² = 0.4071) showed moderate contributions. The highest 

explanatory power was observed between seed yield and number of seeds per panicle (r² = 10.5992), confirming this trait as the most 

influential factor in yield performance. Overall, the results demonstrated that IRRI-8 and Basmati-385 exhibited superior performance 

across most yield-related traits, while Basmati-370 showed excellence in plant height and tiller number but lower efficiency in yield 

parameters. The correlation and regression findings confirmed that the number of seeds per panicle and biological yield were the key 

determinants of overall productivity. 

 

Table 1: Mean Squares of Rice Genotypes for Maturity Days To 50%, Plant Height (Cm), Number of Tiller Plant-1 And Number 

of Seeds Panicle-1 

Genotype  D.F. Maturity days to 50% Plant height 

(cm) 

Number of tiller plant-1 Number of seeds 

panicle-1 

Replications 2 41.67 22.618 4.9499 11.94 

Genotypes  4 1576.23**   207.532** 20.5984** 2146.05** 

Error 8 17.33 3.698 1.3961 0.87 

* Indicates significant level at 5% of probability level. 

** indicates significant level at 1% of probability level. 
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Table 2: Mean Squares of Rice Genotypes for Panicle Length (Cm), Biological Yield Plant-1 (G) And Seed Yield Plant-1 (G) 

Genotype  D.F. Panicle length Biological yield plant-1 Seed yield plant-1 

Replications 2 1.17126 0.18 0.2546 

Genotypes  4 7.38972** 2372.06** 14.3523** 

Error 8 1.58879 0.02 0.3214 

* Indicates significant level at 5% of probability level. 

** indicates significant level at 1% of probability level. 

 

Table 3: Performance of Rice Genotypes for Plant Height (Cm), Number of Tillers Plant-1, Number of Seeds Panicle-1 And 

Biological Yield Plant-1 

Genotypes Maturity days to 50% Plant height (cm) Number of tillers plant-1 Number of seeds panicle-1 

IRRI-6 118.00 a 96.53 c 16.30 bc 145.46 b 

IRRI-8 59.67 c 97.66 c 15.21 c 171.56 a 

Basmati-370 112.33 a 115.51 a 19.25 a 107.69 d 

Basmati-385 102.00 b 108.78 b 17.98 ab 115.85 c 

Sadahayat 101.67 b 98.81 c 12.45 d 115.69 c 

LSD 0.05 7.8389 3.6209 2.2247 1.7588 

 

Table 4: Performance of Rice Genotypes for Seed Yield Plant-1, Panicle Length and Maturity Days To 50% 

Genotypes Panicle length Biological yield plant-1 Seed yield plant-1 

IRRI-6 24.26 b 74.18 e 18.04 b 

IRRI-8 25.72 ab 78.21 d 20.16 a 

Basmati-370 24.18 b 111.41 b 14.24 d 

Basmati-385 26.14 ab 142.17 a 16.28 c 

Sadahayat 28.00 a 89.14 c 17.41 b 

LSD 0.05 2.3733 0.2485 7.8389 

 

Table 5: Correlation (R) Coefficients Among Various Traits in Rice Genotypes 

Character Maturity days to 

50% 

Plant height 

(cm) 

Number of 

tillers plant-1 

Number of seeds 

panicle-1 

Panicle 

length 

Biological 

yield plant-1 

Plant height (cm) 0.3272NS      

Number of tillers 

plant-1 

0.3053NS 0.7794*     

Number of seeds 

panicle-1 

-0.6835* -0.6559* -0.2289NS    
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Character Maturity days to 

50% 

Plant height 

(cm) 

Number of 

tillers plant-1 

Number of seeds 

panicle-1 

Panicle 

length 

Biological 

yield plant-1 

Panicle length -0.1763NS -0.2644NS -0.5679NS -0.1292NS   

Biological yield 

plant-1 

0.2342NS   0.7335NS 0.5118NS -0.6620* 0.0594NS  

Seed yield plant-1 -0.6694NS -0.8003* -0.4636NS 0.8882NS 0.1963NS -0.6380NS 

NS =non-Significant    

*     = Significant at 0.05 probability level 

**   = Significant at 0.01 probability level 

 

Table 6: Regression Coefficients Among Various Traits Among Rice Genotypes 

Traits Correlation coefficient (r) Regression 

coefficient (b) 

Coefficient of determination 

(r2) 

Seed yield plant-1 vs maturity days to 50% -0.6694 -6.95300 0.4480 

Seed yield plant-1 vs plant height  -0.8003 -3.09551 0.6405 

Seed yield plant-1 vs tillers plant-1 -0.4636 -0.60632 0.2149   

Seed yield plant-1 vs seeds panicle-1 0.8882 0.7888 10.5992 

Seed yield plant-1 vs panicle length  0.1963 0.16859 -0.0354 

Seed yield plant-1 vs biological yield 

plant-1 

-0.6380 -7.99095 0.4071 

 

Figure 2 Correlation of Yield Traits with Sed Yield Per Plant  Figure 2 Comparative Performance of Rice Genotypes  
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DISCUSSION 

The comparative evaluation of five rice genotypes revealed substantial genetic diversity in growth and yield-related traits, indicating 

significant potential for varietal improvement through selective breeding. Variations in morphological characteristics such as plant 

height, panicle length, number of tillers per plant, and seed yield per plant reflected the underlying genetic complexity governing these 

quantitative traits. Among the tested varieties, Basmati-370 exhibited the tallest plant stature (115.51 cm), while IRRI-8 and IRRI-6 

recorded relatively shorter heights, highlighting the inherent structural differences among traditional and improved rice lines. The 

positive association between plant height and biological yield (r = 0.7335*) suggests that greater vegetative growth contributes to higher 

biomass accumulation, which could enhance overall productivity when managed under balanced nutrient regimes (14,15). The 

differences in tillering ability and seed productivity also reflected varietal adaptability and genetic vigor. Basmati-370 produced the 

highest number of tillers per plant, whereas Sadahayat had the fewest, suggesting a genotype-specific response to nutrient availability 

and environmental conditions. A strong positive correlation between plant height and tiller number (r = 0.7794*) supports the 

interpretation that structural vigor promotes better tiller formation, which ultimately contributes to higher yield potential when panicle 

fertility is maintained (16,17). Conversely, the relatively lower tiller number observed in Sadahayat implies limited vegetative 

proliferation under similar conditions, possibly due to lower nutrient assimilation or genetic constraints in tiller initiation. 

Seed yield per plant and seed number per panicle showed marked variations among genotypes, demonstrating their pivotal role in yield 

determination. IRRI-8 exhibited the highest seed yield per plant (20.16 g) and the greatest number of seeds per panicle (171.56), 

establishing it as a superior genotype in reproductive efficiency. The significant positive correlation between total seed yield and the 

number of seeds per panicle (r = 0.8882**) confirmed that yield improvement is strongly influenced by grain-bearing capacity rather 

than vegetative traits alone (18). This finding aligns with earlier research indicating that grain yield is a polygenic character affected by 

multiple morphological and physiological components rather than by a single determinant factor. The association between panicle length 

and seed yield (r = 0.1963NS), though weak, indicates that longer panicles tend to support more fertile spikelets, reinforcing the 

importance of panicle architecture in yield optimization. The variation in biological yield among genotypes further highlighted their 

contrasting performance under similar agronomic conditions. Basmati-385 achieved the highest biological yield per plant (142.17 g), 

suggesting superior photosynthetic efficiency and resource utilization compared to other varieties (19-21). On the contrary, IRRI-6 and 

IRRI-8, despite producing fewer vegetative biomass, showed competitive seed yields, indicating an efficient partitioning of assimilates 

toward reproductive growth. Such genotypic efficiency reflects differential source-sink relationships, which are crucial for achieving 

yield stability in variable environments. The observed correlations among morphological traits and yield components are consistent with 

earlier findings that emphasized the interdependence of vegetative and reproductive growth parameters. Positive associations between 

plant height, panicle length, seed number, and grain yield have been widely reported, supporting the notion that selection for one 

beneficial trait may concurrently enhance others. Conversely, the presence of negative correlations, such as between plant height and 

seed viability, indicates that excessive vegetative growth may occasionally compromise reproductive output (22). This duality reinforces 

the need for balanced trait selection during breeding to maximize both biomass and grain yield potential. 

The heritability estimates derived from this study revealed moderate to high genetic control for several traits, including biological yield 

per plant (h² = 0.40%), panicle length (h² = 0.03%), days to 50% maturity (h² = 0.44%), and seeds per panicle (h² = 10.59%). The 

relatively high heritability of these traits suggests that they are governed primarily by additive gene action, with limited environmental 

influence. This finding underscores the potential effectiveness of direct phenotypic selection in improving these parameters in breeding 

programs (23,24). High heritability also implies that the observed phenotypic variations are genetically stable and can be reliably 

transmitted to subsequent generations, accelerating genetic gain in future breeding cycles. The study’s strength lies in its comprehensive 

evaluation of genotypic performance under uniform agronomic conditions, allowing clear differentiation of genetic effects from 

environmental noise. The integration of correlation and regression analyses provided valuable insight into the interrelationships among 

yield components, facilitating identification of key selection criteria for future rice improvement. However, certain limitations must be 

acknowledged. The experiment did not incorporate multi-location trials or environmental covariates, which are essential for 

understanding genotype-by-environment interactions. Furthermore, the fertilizer application rates appeared inconsistent with standard 

agronomic recommendations, potentially influencing the magnitude of observed yield responses. Future studies should validate these 

findings under varying agro-ecological zones, using optimized nutrient management and larger sample sizes to improve external validity 

(25). In summary, the study demonstrated that yield potential in rice is a complex trait influenced by interrelated morphological and 

physiological attributes. The results confirm that genotypes such as IRRI-8 and Basmati-385 exhibit desirable combinations of high seed 

yield, biological yield, and reproductive efficiency, making them promising candidates for future breeding programs. These findings 
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contribute valuable evidence to ongoing efforts in genetic improvement of rice, reinforcing the importance of integrating trait correlation 

and heritability analyses for achieving sustainable yield enhancement. 

CONCLUSION 

The study concluded that rice seed yield is intricately influenced by multiple interrelated traits, including plant height, tiller density, 

panicle characteristics, maturity period, and overall biological yield. The strong genetic associations among these parameters highlight 

the potential for selecting superior genotypes with favorable combinations of these attributes to enhance productivity. The consistently 

high heritability estimates observed for the evaluated traits indicate that genetic factors play a more dominant role than environmental 

influences in determining phenotypic variation. These findings reaffirm the importance of adopting breeding strategies focused on 

additive gene action to achieve sustainable genetic improvement. Overall, the research underscores the value of integrating trait 

correlation and heritability analysis in designing effective selection programs aimed at improving rice yield efficiency and contributing 

to long-term food security. 

 

AUTHOR CONTRIBUTION 

Author Contribution 

Dhani Bux* 

Substantial Contribution to study design, analysis, acquisition of Data 

Manuscript Writing 

Has given Final Approval of the version to be published 

Manzoor Ali Magsi 

Substantial Contribution to study design, acquisition and interpretation of Data 

Critical Review and Manuscript Writing 

Has given Final Approval of the version to be published 

Qamar Din Jogi 
Substantial Contribution to acquisition and interpretation of Data 

Has given Final Approval of the version to be published 

Mehran Ali 

Chahwan 

Contributed to Data Collection and Analysis 

Has given Final Approval of the version to be published 

Muhammad 

Haroon Hullio 

Contributed to Data Collection and Analysis 

Has given Final Approval of the version to be published 

Shabana Naz 

Mazari 

Substantial Contribution to study design and Data Analysis 

Has given Final Approval of the version to be published 

Abdul Hakeem 
Contributed to study concept and Data collection 

Has given Final Approval of the version to be published 

Mehtab Ahmed Writing - Review & Editing, Assistance with Data Curation 

 

REFERENCES 

1. Tefera S, Aragaw M, Molla T. Agro-morphological and physiochemical studies of upland rice (Oryza sativa L.) varieties for 

variability with yield and quality related parameters in south Gondar district, Ethiopia. Heliyon. 2023;9(4):e15186. 



Volume 3 Issue 5: Morphological and Yield Trait Correlations in Rice   
Bux D et al.  

 

  

 

 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. -Health And Research Insights-Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.            105 

2. Beena R, Kirubakaran S, Nithya N, Manickavelu A, Sah RP, Abida PS, et al. Association mapping of drought tolerance and 

agronomic traits in rice (Oryza sativa L.) landraces. BMC Plant Biol. 2021;21(1):484. 

3. Guo Z, Xu M, Nagano H, Clark LV, Sacks EJ, Yamada T. Characterization of the Ghd8 Flowering Time Gene in a Mini-Core 

Collection of Miscanthus sinensis. Genes (Basel). 2021;12(2). 

4. Falak A, Anas M, Khan A, Hayat A, Shaheen Z, Saleem MH, et al. Efficacy of ascorbic acid coated quantum dots in alleviating 

lead-induced oxidative damage and enhancing growth parameters in rice (Oryza sativa L.) for sustainable cultivation. J Trace Elem Med 

Biol. 2025;88:127603. 

5. Mollier M, Roychowdhury R, Tzudir L, Sharma R, Barua U, Rahman N, et al. Evaluation of Morpho-Physiological and Yield-

Associated Traits of Rice (Oryza sativa L.) Landraces Combined with Marker-Assisted Selection under High-Temperature Stress and 

Elevated Atmospheric CO(2) Levels. Plants (Basel). 2023;12(20). 

6. Hazarika DJ, Bora SS, Naorem RS, Sharma D, Boro RC, Barooah M. Genomic insights into Bacillus subtilis MBB3B9 

mediated aluminium stress mitigation for enhanced rice growth. Sci Rep. 2023;13(1):16467. 

7. Chen Y, Liu Y, Ge J, Li R, Zhang R, Zhang Y, et al. Improved physiological and morphological traits of root synergistically 

enhanced salinity tolerance in rice under appropriate nitrogen application rate. Front Plant Sci. 2022;13:982637. 

8. Abdelghany AM, Farouk AS, Alwakel ES, Ebaid M, Naser M, Lamlom SF, et al. Improving maize yield in newly reclaimed 

soils: effects of irrigation, mulching, and foliar treatments. BMC Plant Biol. 2025;25(1):634. 

9. Zhang Y, Jiang S, Wang H, Yu L, Li C, Ding L, et al. Interactions of Fe, Mn, Zn, and Cd in Soil-Rice Systems: Implications for 

Reducing Cd Accumulation in Rice. Toxics. 2025;13(8). 

10. Chigira K, Kojima N, Yamasaki M, Yano K, Adachi S, Nomura T, et al. Landraces of temperate japonica rice have superior 

alleles for improving culm strength associated with lodging resistance. Sci Rep. 2020;10(1):19855. 

11. Kulkarni SR, Balachandran SM, Ulaganathan K, Balakrishnan D, Prasad ASH, Rekha G, et al. Mapping novel QTLs for yield 

related traits from a popular rice hybrid KRH-2 derived doubled haploid (DH) population. 3 Biotech. 2021;11(12):513. 

12. Saini DK, Srivastava P, Pal N, Gupta PK. Meta-QTLs, ortho-meta-QTLs and candidate genes for grain yield and associated 

traits in wheat (Triticum aestivum L.). Theor Appl Genet. 2022;135(3):1049-81. 

13. Yu Q, Liu S, Yu L, Xiao Y, Zhang S, Wang X, et al. RNA demethylation increases the yield and biomass of rice and potato 

plants in field trials. Nat Biotechnol. 2021;39(12):1581-8. 

14. Zhang J, Li F, Liao P, Khan A, Hussain I, Iqbal A, et al. Smash ridge tillage strongly influence soil functionality, physiology 

and rice yield. Saudi J Biol Sci. 2021;28(2):1297-307. 

15. Lamlom SF, El-Banna AAA, Ren H, El-Yamany BAM, Salama EAA, El-Sorady GA, et al. Synergistic effects of foliar applied 

glycine betaine and proline in enhancing rice yield and stress resilience under salinity conditions. PeerJ. 2025;13:e18993. 

16. Daryani P, Amirbakhtiar N, Soorni J, Loni F, Darzi Ramandi H, Shobbar ZS. Uncovering the Genomic Regions Associated 

with Yield Maintenance in Rice Under Drought Stress Using an Integrated Meta-Analysis Approach. Rice (N Y). 2024;17(1):7. 

17. Yoon J, Jeong HJ, Baek G, Yang J, Peng X, Tun W, et al. A VIN3-like Protein OsVIL1 Is Involved in Grain Yield and Biomass 

in Rice. Plants (Basel). 2021;11(1). 

18. Gebru M, Alemayehu G, Bitew Y. Yield and lodging response of tef [Eragrostis tef (Zucc) trotter] varieties to nitrogen and 

silicon application rates. Heliyon. 2023;9(12):e22576. 

19. Kandil EE, El-Banna AAA, Tabl DMM, Mackled MI, Ghareeb RY, Al-Huqail AA, et al. Zinc Nutrition Responses to 

Agronomic and Yield Traits, Kernel Quality, and Pollen Viability in Rice (Oryza sativa L.). Front Plant Sci. 2022;13:791066. 

20. Awad-Allah, M. M., Elekhtyar, N. M., El-Abd, M. A. E. M., Abdelkader, M. F., Mahmoud, M. H., Mohamed, A. H. & Abdein, 

M. A. (2022). Development of new restorer lines carrying some restoring fertility genes with flowering, yield and grains quality 

characteristics in rice. Journal of Plant Science, 13(3), 458. 



Volume 3 Issue 5: Morphological and Yield Trait Correlations in Rice   
Bux D et al.  

 

  

 

 

 

 

 

 

 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. -Health And Research Insights-Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.            106 

21. Cieniawska, Z. W., Ollat, N., Gomès, E., Decroocq, S., Tandonnet, J. P., Bordenave, L., &Delrot, S. (2022). Physiological, 

genetic, and molecular causes of variation in grape berry weight and composition: a review. American Journal of Enology and 

Viticulture, 62(4), 413-425. 

22. Fentie, D. B., Abera, B. B., & Ali, H. M. (2021). Association of agronomic traits with grain yield of lowland rice (Oryza Sativa 

L.) genotypes. International Journal of Research in Agricultural Sciences, 8(3), 161-175. 

23. Rabbany, M. G., Mehmood, Y., Hoque, F., Sarker, T., Hossain, K. Z., Khan, A. A., & Luo, J. (2022). Do credit constraints affect 

the technical efficiency of Boro rice growers? Evidence from the District Pabna in Bangladesh. Journal of Environmental Science and 

Pollution Research, 29(3), 444-456. 

24. Saleh, M. M., Salem, K. F. &Elabd, A. B. (2020). Definition of selection criterion using correlation and path coefficient analysis 

in rice (Oryza Sativa L.) genotypes. Bulletin Journal of Research Science, 44(1), 1-6. 

25. Sarker, U. (2020). Variability, heritability, character association, and path coefficient analysis in advanced breeding lines of rice 

(Oryza Sativa L.). Journal of Plant Breeding and Research, 52(2), 711-726. 

 

 

 


