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Abstract 

An experiment was performed for the assessment of genetic diversity among the 20 maize inbred lines that are 

indigenous to Pakistan. The experiment was laid out in randomized complete block design. The data was recorded 

at physiological maturity for 11 traits. The statistical analysis showed that all the genotypes have significant 

variability for all the characters. Tukey all pair-wise mean comparison test showed that genotypes UAF-PB-805, 

UAF-PB-788, UAF-PB-871, UAF-PB-884, UAF-PB-890, UAF-PB-806, UAF-PB-889, and UAF-PB-794 are 

best for the character under study. The correlation analysis of recorded data showed that grain yield per plant has 

a positive and significant association with cob length, cob diameter, total no. of grains per cob, 100-grain weight, 

and cob yield per plant. The path coefficient analysis showed that days to 50% anthesis, plant height, cob length, 

cob diameter, total no. of grains per cob, 100-grain weight, and cob yield per plant has direct positive effects on 

grain yield per plant. The present findings of identifying potential yield contributing plant traits along with a high 

level of genetic diversity among the genotypes would be beneficial for maize genotype characterization, 

conservation, and planning for further maize breeding programs for enhanced yield potential. 
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Introduction 

Maize (Zea mays L.) belongs to tribe Maydeae of Poaceae family (Gramineae) (Prakash et al., 2019) is cross 

pollinated crop and well known as golden crop or queen of cereals because it plays significant role in human as 

well as in livestock`s feed, in medicine, textile, cosmetics, beverages and bio fuel industries. Maize stem and 

foliage can be used as animal feed while dry leaves, stalk and shelled cob can be used as fuel (Al-Amin et al., 

2019). Maize (Zea mays L.) is a tall and definite annual C4 plant. Primarily cross-pollinated, photosensitive 

cereals. The Mesoamerican region is known as the centre of origin of Zea mays (Matsuoka et al., 2002). Maize is 

a versatile plant that grows from 58°N to 40°S from altitude to 3000 m above sea level and in areas with annual 

(250–5000) mm of rain (Shaw, 1988). 

Maize is widely adapted crop due to its specific nature to grow both in low (20-25cm) and high rainfall (400cm). 

Moreover, it can be raised under two seasons (spring & summer) in Pakistan (Khan et al., 2018). Estimated maize 

production in 2018-19 is 1108.62 million tons in the world and 1124.48 million tons in 2017-18 which shows that 

there is 1.4% decline in global maize production. On the other hand, in Pakistan cultivated area of maize is 1318 
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thousand hectares and total production is 6.309 million tonnes in 2018-19 which represents that there is 5.4% and 

5.1% increase in growing area and production respectively to that of 2017-18   by contributing 2.6% in agriculture 

and 0.5% in GDP (Govt. of Pakistan, 2018-19). Thirty nine percent of the total area in Punjab is used for the 

cultivation of maize. It contributes thirty percent in the total sum of production of Pakistan. On the other hand, in 

Sindh and Balochistan five percent of the total region is used to cultivate maize. Its contribution in total sum of 

production is three percent (Bhutto et al., 2015). 

The main goal of most corn improvement programs is to develop a hybrid that performs better than existing 

varieties, so hybrid development remains the method of choice, given the success achieved over the years (Zafar 

et al., 2020a; Zafar et al 2020b; Zafar et al 2021a, Zafar et al., 2021b; Zafar et al., 2021c; Zafar et al 2022a; Zafar 

et al 2022b; Zafar et al 2022c). In attempts to breed high yielding and desirable cultivars, plant breeders prefer to 

use very limited number of germplasm (Wang et al., 2011). Consequently, genetic diversity of breeding materials 

decreases, leading to narrow genetic base and accompanying genetic vulnerability to new diseases and retardation 

of breeding progress (Yadav and Singh, 2010). 

In recent times, breeding of new maize cultivars is characterized by use of restrictive and limited number of key 

inbred lines (Goodman, 2005) Therefore, genetic base of these cultivars is certainly limited, in comparison to 

large original genetic diversity that is available in landraces and wild relatives (Choukan et al., 2005) which have 

not yet been exploited. Maize breeding, therefore, faces unique challenges due to the narrow genetic background 

of commercial cultivars (Choukan and Zamani, 2004). 

Knowledge of the amount and distribution of genetic variation and relationships between and within plant 

populations is indispensable for classifying parental lines and predicting future hybrid performance (Acquaah, 

2009). Moreover, information on genetic diversity would facilitate germplasm classification into heterotic groups, 

their management in Genetic Resource Centres and enhance the identification of useful alleles for incorporation 

into breeding programs (Mohammadi and Prasanna, 2003). Heterotic breeding takes advantage of transgressive 

segregation, while mating of closely related parents leads to inbreeding depression with loss of vigour and 

productiveness (Tembo, 2012). 

Genetic divergence is an effective tool for effective parental choice for the hybridization program. The study also 

selects genetically different parents, desirable combinations in segregating generations. Information on the nature 

and extent of the genetic variation will help the breeder select the appropriate parents for the breeding program. 

Based on this, the present study was conducted with the aim of examining germplasm lines alone, in terms of 

variability and genetic diversity in terms of yield and related traits (Freeman, 2019). 

 Besides genetic diversity, nature and correlation between yield and its components are also important in 

order to enhance yield. For this purpose, Path coefficient analysis commonly used in breeding to determine the 

nature of relationship whereas correlation coefficient is used to measure the association among traits (Pavlov et 

al., 2015). In order to obtain new hybrids and inbred lines that perform better than existing hybrids in many traits, 

breeders had the option to select the desired genotypes in the first generations or to delay intensive selection until 

advanced generations. In order to fully understand the complex relationships between cereal production and other 

properties, it is essential to calculate the direct and indirect effects of these properties on cereal production. 



P a g e  3 | 18 
 

Therefore, before starting to improve grain yields, it is necessary to understand the relationships between grain 

yield and other yield indicators by using appropriate selection indices to improve the efficiency of breeding 

programs. So, the present study was conducted to determine the relationship between traits and the direct and 

indirect effects of performance-related traits on the yield of elite maize hybrids. 

Materials and Methods 
 A study was conducted in the field area of department of Plant Breeding and Genetics, University of 

Agriculture Faisalabad, during season of February 2019 and August 2019. Twenty genotypes of maize were 

collected from the department of Plant Breeding and Genetics. The list genotypes are listed in Table 1. 

Table 1: List of 20 Maize Genotypes indigenous to Pakistan 

Sr. NO Genotypes Sr. NO Genotypes 

1 UAF-PB-805 11 UAF-PB-364 

2 UAF-PB-788 12 UAF-PB-871 

3 UAF-PB-884 13 UAF-PB-890 

4 UAF-PB-471 14 UAF-PB-806 

5 UAF-PB-378 15 UAF-PB-776 

6 UAF-PB-593 16 UAF-PB-889 

7 UAF-PB-347 17 UAF-PB-794 

8 UAF-PB-370 18 UAF-PB-813 

9 UAF-PB-829 19 UAF-PB-342 

10 UAF-PB-562 20 UAF-PB-803 

 

Experiment 1 

 Twenty inbred lines were sown in field during season February 19 with three replications in randomized 

block design. Row to row and plant to plant distances were maintained as 75 cm and 25 cm respectively. Standard 

agronomic and cultural practices were also given to the experimental area throughout the crop season followed 

by (Hassan et al.,2018). At the flowering stage cob silks were covered with butter paper bag before anthesis and 

selfing was done. The cobs were harvested and shelled manually by hands. The seeds were stored for next season. 

Data were noted to check diversity among various inbred lines for following characters. 

Experiment 2 

 The selfed seed of 20 genotypes was sowed during the season August 2019 under field conditions. The 

experiment was laid out according to RCBD design by replicating each genotype three times. All the standard 

cultural and agronomic practices followed for raising good crop. Row to Row and plant to plant distance was 75 

cm and 25 cm maintained respectively. At the maturity stage data was collected for the following 11 characters.   

 

The details on recorded data and methodology is given below for all the 11 characters. 

I. Days to 50% Tasselling 

 Days to 50% Tasselling is an important trait from breeding point of view. The earliness or late of 

variety depends on this character. This character is recorded by counting no. of days from the date of 
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sowing to 50% of Anthesis. 

II. Days to 50% Silking 

 Days to 50% Silking is an important trait from breeding point of view. The earliness or late of variety 

depends on this character. This character is recorded by counting no. of days from the date of sowing 

to 50% of Silk emergence. 

III. Anthesis-Silking Interval 

 Anthesis-Silking Interval is also an important character regarding grain yield. The difference between 

days to 50% silking and days to 50% anthesis gives the degree of character. 

IV. Plant height (cm) 

 It is most valuable character. A research has shown that plant height is closely related to biomass or 

grain yield, so it is used to estimate biomass and yield grain (Han et al., 2019). Plant height was 

measured in centimetres from the base of the plant to the tip of tassel. Three plants were selected 

randomly from each replication. The data was collected by using meter rod. 

V. Ear height (cm) 

 It is height of ear from the ground level of plant to base of the cob. The data was recorded by 

using meter rod in centimetres. Three plants were selected from data recoding from each replication. The 

meter rod is used to determine the height of the ears of plants selected from each genotype. 

VI. Cob length (cm) 

 The length of the cob depends to some extent on the number of seeds per row and affects the number 

of seeds per ear and the grain yield (Begam et al., 2018). After ripening cobs were harvested manually 

by hands and kept under sunlight for 1 week for drying. With the help of measuring tape length of 

cobs were recorded in centimetres. Three cobs were selected from each replication for recording data. 

 

VII. Cob diameter (mm) 

 The cobs used for recoding cob length also used for recording cob diameter. The diameter of these 

dry cobs was measured by using Vernier caliper in milli meter. The diameter of the ear was calculated 

from three different positions of the ear. The mean value of the ear diameter was then calculated. Ear 

diameter was taken from three cobs in each replication. 

VIII. Total no. of grains per cob 

 The selected dry cobs were shelled manually by hands. The number of grains was calculated 

by multiplying no. of grains in each row with no. of kernel rows (Maqbool et al., 2016).  

IX. 100-Grain Weight (g) 

The data for 100-grain weight was recorded by taking 100 random grains. The weight of 

grains was measure by using electric balance in grams. 

X. Cob yield per plant (g) 

 The selected cob was dry in sunlight for one week. These dry cobs before shelling were measured on 

electric weight balance. The data was recorded in grams. 
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XI. Grain yield per plant (g) 

 This character is recorded by taking weight of all the grains harvested from one cob. The weight is 

taken by using electric weight balance. The weight of grains is recorded in grains.    

 

Statistical Analysis 

 Data from field will be analyzed by using biometrical techniques. The significance of recorded data was 

checked by Analysis of Variance (ANOVA) by using Statistix 8.1 given by Steel et al., (1997). The diversity 

among the genotypes was analysed from Principle Component Analysis (PCA) by Pearson and Neyman (1928) 

and Minitab 17 Statistical Software was used for cluster analysis (Yim and Ramdeen, 2015). 

Results and Discussions 

The ANOVA table displayed that genotypes are highly significant (P < 0.01) for all the traits under study (Table 

2). Mean comparison test showed that from 20 genotypes (Table 3) the genotype number 3 showed maximum 

mean value for 50% A. The genotype number 5 showed minimum mean value for 50% A which shows that this 

genotype is not suitable for 50% A. The genotype 11 can be considered best because it also showed mean value 

near to mean value of genotype 3. The genotype number 17 showed maximum mean value for 50% S which 

indicates that this genotype is suitable for 50% S improvement. The genotype number 5 showed minimum mean 

value for 50% S which shows that this genotype is not suitable for this character. The genotype number 16 showed 

maximum mean value for ASI which indicates that this genotype is suitable for this character improvement. The 

genotype number 1 showed minimum mean value for ASI which shows that this genotype is not suitable for this 

character. Genotype number 2 showed maximum mean value for P.H which indicates that this genotype is suitable 

for P.H improvement. The genotype number 17 showed minimum mean value for P.H which shows that this 

genotype is not suitable for P.H.  

The genotype number 1 showed maximum mean value for E.H which indicates that this genotype is suitable for 

E.H improvement. The genotype number 17 showed minimum mean value for E.H which shows that this 

genotype is not suitable for E.H. Genotype number 13 showed maximum mean value for C.L which indicates that 

this genotype is suitable for C.L improvement. The genotype number 8 showed minimum mean value for C.L 

which shows that this genotype is not suitable for C.L.  

Genotype number 14 showed maximum mean value for C.D which indicates that this genotype is suitable for C.D 

improvement. The genotype number 3 showed minimum mean value for C.D which shows that this genotype is 

not suitable for C.D.  

Genotype number 13 showed maximum mean value for no. of grains per cob which indicates that this genotype 

is suitable for no. of grains per cob improvement. The genotype number 17 showed minimum mean value for no. 

of grains per cob which shows that this genotype is not suitable for no. of grains per cob. Genotype number 12 

showed maximum mean value for 100-100GW which indicates that this genotype is suitable for 100-100GW 

improvement. The genotype number 20 showed minimum mean value for 100-100GW which shows that this 

genotype is not suitable for 100-100GW. 

Genotype number 16 showed maximum mean value for CYP which indicates that this genotype is suitable for 
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CYP improvement. The genotype number 20 showed minimum mean value for cob yield which shows that this 

genotype is not suitable for CYP. The genotype number 13 showed maximum mean value for GYP which 

indicates that this genotype is suitable for GYP improvement. The genotype number 18 showed minimum mean 

value for GYP which shows that this genotype is not suitable for GYP. 
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Randomized Complete Block ANOVA Table for Yield and Yield Related Traits of Maize 

Source DF 50% A Dyas to 

50% 

Silking 

ASI P.H E.H  C.L C.D No. of 

Grains Per 

Cob 

100-

100GW 

CYP  GYP 

Replication 2 14.46 8.55 2.31 68.96 75.33 0.43 46.56 130.45 41.67 51.38 41.14 

Genotype 19 279** 372.50** 49.55** 1166.21** 781.17** 13.12* 1112** 7016.28** 146.98** 885.37** 830.22** 

Error 38 1.94 2 1.94 9.62 9.76 6.73 8.88 40.54 10.88 11.37 8.37 

ns Non-Significant = P > 0.05      ** Highly Significant = P < 0.01
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Table 3: Mean comparison test 

Genotypes 50% A Dyas to 

50% 

Silking 

ASI P.H E.H  C.L C.D No. of 

Grains Per 

Cob 

100-

100GW 

CYP  GYP 

1 48.333 HIJ 53 L 4.667 F 160.03 CD 114.08A 10.04A 97.75 K 309.34A 12.347 EF 30.587 

HI 

23.363 

IJK 

2 63.333 C 72 FG 8.667 DEF 172.97A 80.49 

DEFG 

12.15A 123.91 I 297.21A 21.513 

BCDE 

55.707 

CDE 

51.993 

DEF 

3 74A 82 BC 8 EF 133.57 G 74.47 
EFGH 

11.567A 99.92 JK 294.41A 17.047 
CDEF 

51.96 DE 46.697 
EFG 

4 54.667 EF 63.667 IJ 9 DE 140.24 G 80.86 

DEFG 

14.437A 147.29 

BCD 

271.66 B 17.607 

CDEF 

45.583 

EFG 

43.047 

FG 

5 36.667 K 47.667 M 11 CDE 161.46 CD 82.6 DEF 12.013A 141.9 

DEF 

259.04 BC 16.67 

CDEF 

50.66 

DEF 

44.587 

FG 

6 46.333 J 56.333 KL 10 DE 150.04 EF 69.68 HI 14.713A 145.36 

BCDE 

254.6 BCD 22.9 BCD 54.767 

CDE 

54.567 

CDE 

7 51.333 

FGHI 

60.667 IJK 9.333 DE 136.26 G 63.98 I 15.773A 153.81 B 244.1 CDE 29.84AB 60.957 

CD 

60.32 

BCD 

8 49 GHIJ 59.333 JK 10.333 DE 141.66 FG 71.97 

GHI 

9.167A 103.65 

JK 

243.77 CDE 14.737 

DEF 

40.667 

FGH 

39.59 

GH 

9 52.333 

FGH 

71.333 FG 19A 162.36 

BCD 

83.78 DE 12.633A 131.84 

GHI 

235.06 DEF 20.11 

BCDE 

53.993 

CDE 

46.62 

EFG 

10 62 C 81 CD 19A 142.28 FG 74.21 

EFGH 

11.99A 153.07 

BC 

233.79 EF 19.12 CDE 40.573 

FGH 

30.753 

HI 

11 71.333AB 86AB 14.667 BC 111.69 H 48.42 J 13.347A 133.16 

FGH 

224.42 EFG 23.65 

BCD 

52.803 

DE 

43.897 

FG 

12 52.667 FG 64.667 HI 12 CDE 171.43AB 97.95 B 9.577A 149.53 

BCD 

224.38 EFG 37.88A 75.47 B 64.017 B 

13 61 CD 73 EF 12 CDE 141.57 FG 86.77 CD 17.017A 133.95 

FG 

215.6 FG 25.563 BC 85.81AB 76.697A 

14 48 IJ 60 JK 12 CDE 164.41ABC 73.21 

FGHI 

11.437A 164.75A 210.91 G 23.133 

BCD 

48.87 EF 42.95 G 

15 52 FGHI 64.667 HI 12.667 

BCD 

154.21 DE 51.39 J 12.423A 143.97 

CDE 

207.85 G 17.03 

CDEF 

33.997 

HI 

29.95 IJ 

16 57 DE 77 DE 20A 161.12 CD 74.04 

FGH 

13.17A 124.29 HI 184.24 H 30.083AB 86.897A 75.03A 

17 70AB 86.667A 16.667AB 91.22 I 114.08 J 13.613A 136.76 165.71 HI 22.003 38.027 30.157 IJ 
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EFG BCDE GH 

18 52 FGHI 68.333 GH 16.333AB 137.72 G 75.6 

EFGH 

14.31A 108.9 J 164.38 I 8.187 F 30.59 HI 21.313 

JK 

19 68.333 B 80 CD 11.667 

CDE 

141.46 FG 95.47 BC 15.003A 151.24 

BC 

154.38 IJ 26.243 BC 64.4 C 62.497 

BC 

20 51 FGHI 61.667 IJ 10.667 

CDE 

138.5 G 73.28 

FGHI 

10.44A 123.69 I 136.61 J 12.253 EF 25.64 I 20.723 K 
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Correlation Coefficient Analysis 

 To establish the viability of selection based on two or more characteristics, it is necessary to examine 

the links between quantitative characteristics and the effect of secondary trait selection on genetic gain for an 

important primary trait. When simultaneously choosing two or more traits, plant breeders may find it helpful to 

be familiar with the correlation coefficients between a variety of agronomic parameters. It provides valuable 

information regarding the nature, scope, and direction of the selection (Zeeshan et al., 2013). There have been 

numerous investigations into the relationship between yield and yield component quality. In QPM inbred lines, 

Tulu (2014) discovered that GYP was positively and significantly correlated with P.H., E.H., inter-node length, 

ear length, number of nodes per plant, ear diameter, stalk diameter, and number of kernels per row. According to 

Bello et al., (2010) GYP is highly and positively related to P.H., E.H., the number of nodes per plant, inter-node 

length, ear length, ear breadth, and the number of kernels per row. Later, Fekadu (2014) determined that the yield 

per plant and the number of kernels per row exerted the most direct influence on GYP. According to reports, the 

number of ears per plant, the size of the ear, the leaf's breadth, and its length all had a negative effect on GYP 

(Rafiq et al., 2010). 

 The collected data from the field experiment analysed by Pearson correlation analysis by using Minitab 

17 software. Both positive and negative correlation was found between these morphological characters. 

 The table 4 correlation analysis shows that 50% A is associated with 50% S positively which is 

significantly high. These results are similar with the outcomes of (Bekele and Rao, 2013) and (Singh et al., 2017a). 

The 50% A association with P.H is negative but highly significant. The results of this study are similar with the 

findings of (Bekele and Rao, 2013) and (Kumar et al., 2015). The analysis revealed that day to 50% anthesis 

negatively correlated with E.H but significantly. These findings are similar with the results of (Kumar et al., 2015) 

and (Najar et al., 2018).  

The association between ASI and 50% S is positive and highly significant. These results are similar with 

the results of (Oyekunle et al., 2019). The correlation of 50% S with P.H is negative but highly significant. The 

results of this study show similarity with the results of (Jilo and Tulu, 2019) and (Kumar et al., 2015). The 

association of 50% S with E.H is highly significant but negative. These results are similar with the outcomes of 

(Kumar et al., 2015), (Jilo and Tulu, 2019), and (Najar et al., 2018). The correlation analysis shows the presence 

of significant association between G.C and 50% S which is negative. These results are similar with the result of 

(Rajwade et al., 2018). 

 The association between ASI and E.H is highly significant and negative. These results are similar with 

the results of (Synrem et al., 2016). There is highly significant and positive association is present between P.H 

and E.H. These results are similar with the results of (Ali et al., 2018), (Rafiq et al., 2010), (Singh et al., 

2017a),and (Oyekunle et al., 2019)  The correlation analysis shows that there is positive and highly significant 

association is present between P.H and CYP. These results are similar with the results of (Selvaraj and Nagarajan, 

2011).  

 The association between C.L and 100-100GW is positive and significant. These results are similar with 
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the results of (Bekele and Rao, 2014), Synrem et al., 2016) and (Ghimire and Timsina, 2015). There is positive 

and significant association found between C.L and CYP. These results are similar with the results of (Ahmadi et 

al., 2014). The analysis table shows that significant association is present between GYP and C.L. These results 

are similar with the results of (Ghimire and Timsina, 2015). 

 The highly significant and positive correlation is found between C.D and 100-100GW. These results are 

similar with the results of (Arabi, 2016) and (Singh et al., 2017a). It is also seen that C.D is positively correlated 

with CYP. The significant and positive association is found between C.D and GYP. These results are similar with 

the results of (Hosamani et al., 2018), (Arabi, 2016). The association between total no. of grains per cob and CYP 

is positive and highly significant. These results are similar with the results of (Kumar et al., 2014).  

 Total no. of grains per cob is positively correlated with GYP and this correlation highly significant. 

These results are similar with the results of (Huda et al., 2016) There is highly, and significant and positive 

correlation is found among 100-100GW and CYP. These results are similar with the results of (Kwaga, 2014). It 

is also revealed by this study that association of 100-100GW with GYP is positive and highly significant. These 

results are similar with the results of (Synrem et al., 2016), (Bekele and Rao, 2014). The association between 

CYP with GYP is highly significant and positive. These results are similar with the results of (Ahmadi et al., 

2014).  
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Table 4 Correlation Coefficient Analysis 

 50% A 50% S ASI P.H E.H C.L C.D GC 100GW CYP 

50% S 0.928**          

ASI 0.159 0.515**         

P.H -0.550** -0.542** -0.171        

E.H -0.254* -0.355** -0.358** 0.581**       

C.L 0.147 0.198 0.186 -0.226 -0.126      

C.D -0.109 -0.016 0.207 0.070 -0.186 0.235     

G.C -0.205 -0.251* -0.195 0.211 0.055 0.234 -0.177    

100GW 0.192 0.229 0.166 0.123 0.041 0.245* 0.511** -0.067   

CYP 0.183 0.218 0.157 0.248* 0.207 0.258* 0.265* 0.645** 0.746**  

GYP 0.152 0.150 0.048 0.251 0.181 0.311** 0.295* 0.422** 0.752** 0.960** 

50% A= 50% A, 50% S = 50% S, ASI = ASI, P.H = P.H, E.H = E.H, C.L = C.L, C.D = C.D, G.C = G.C, 100GW = 100- 100GW, CYP = CYP, GYP = 

GYP 
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4.3 Path Coefficient Analysis 

 Path analysis distinguishes between correlations' direct and indirect effects, making it possible to assess 

the cause-and-effect relationship between the characteristics with greater precision. Path coefficients can be used 

to quickly determine the most important aspects of the expression of the dependent variable because they have a 

strong correlation with causal effects (Rocha et al., 2019). 

It's possible that increasing crop production by direct selection for GYP is not the best strategy. Indirect selection 

for yield-related characteristics linked to yield and heritability estimates might be more efficient (Wannows et al., 

2010). Understanding and utilizing the relationships between GYP and its components during the selection 

process is crucial for GYP advancement. 

According to Cyprien and Kumar (2011), route coefficient analysis reveals the exact cause-and-effect relationship 

by estimating the direct, indirect, and total (direct and indirect) causal effects. The relationship between GYP and 

its component elements was examined using Pearson's correlation and path coefficient analysis. 

Understanding how various factors affect GYP directly and indirectly is essential. Dewey and Lu (1959) path 

analysis was employed in this study to identify the key figures. 

50% A is the most important trait in yield of maize. The path analysis of the recorded data from the field revealed 

that 50% A has positive direct effect on GYP. It has negative indirect effects on GYP via P.H, E.H, C.D, total 

G.C. It showed positive indirect effects on GYP via 50% S, ASI, C.L, 100-100GW and CYP. (Table 5). These 

results are similar with the results of (Singh et al., 2017a) and (Bello et al., 2010). 50% S is the main most 

important trait in maize GYP. The path analysis of the recorded data from the field revealed that the 50% S has 

negative direct effects on GYP while it has negative indirect effects on GYP via 50% A, ASI, C.L, 100-100GW 

and CYP. 50% S has positive indirect effects on GYP via P.H, E.H, C.D and grains per cob (Table 5). These 

results are similar with the results of (Huda et al., 2016). 

ASI is the important character for GYP in maize. The path analysis of the recorded data from the field 

revealed that the ASI has negative direct effects on GYP while it has negative indirect effects on GYP via 50% 

A, 50% S, C.L, C.D, 100-100GW and CYP. ASI has positive indirect effects on GYP via P.H and E.H and total 

no. of grains per cob (Table 5). These results are similar with the results of (Synrem et al., 2016). P.H is the 

important character for GYP in maize. The path analysis of the recorded data from the field revealed that the P.H 

has positive direct effects on GYP while it has positive indirect effects on GYP via E.H, C.D, total no. of grains 

per cob, 100-100GW and CYP. P.H has negative indirect effects on GYP through 50% A, 50% S and C.L (Table 

5). These results are similar with the results of (Begum et al., 2016) check in reviewed (Huda et al., 2016). E.H 

is the important character for GYP in maize. The path analysis of the recorded data from the field revealed that 

the era height has negative direct effects on GYP while it has positive indirect effects on GYP via 50% A, 50% 

S, ASI C.L and C.D. It has negative indirect effects on GYP via P.H total no. of grains per cob, 100-100GW, and 

CYP. These results are similar with the results of (Begum et al., 2016).  

C.L is the important character for GYP in maize. The path analysis of the recorded data from the field 

revealed the C.L has positive direct effect on GYP while it has positive indirect effects on GYP through 50% A, 

50% S, ASI, C.D, total no. of grains per cob, 100-100GW, and CYP. C.L has negative indirect effect on GYP via 

P.H and E.H (Table 5). These results are similar with the results of (Ilker, 2011), (Begum et al., 2016) and 
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(Alhussein and Idris, 2017). C.D is the important character for GYP in maize. The path analysis of the recorded 

data from the field revealed that the C.D has positive direct effects on GYP while it has positive indirect effects 

on GYP through ASI, P.H, C.L, 100-100GW and CYP. C.D has negative indirect effects on GYP through 50% 

A, 50% S, E.H and total no. of grains per cob (Table 5). These results are similar with the results of (Ilker, 2011), 

(Alhussein and Idris, 2017) and (Al-Amin et al., 2019). 

Total no. of grains per cob is the important character for GYP in maize. The path analysis of the recorded 

data from the field revealed that the total no. of grains per cob has positive direct effects on GYP while it has 

positive indirect effects on GYP through P.H, E.H, C.L and CYP. Total no. of grains per cob has negative indirect 

effects on GYP through 50% A, 50% S, ASI, C.D and 100-100GW (Table 5). These results are similar with the 

results of (Al-Amin et al., 2019) and (Singh et al., 2017a). 

Hundred-100GW is the important character for GYP in maize. The path analysis of the recorded data 

from the field revealed that the 100-100GW has positive direct effects on GYP while it has positive indirect 

effects on GYP through 50% A, 50% S, ASI, P.H, E.H, C.L, C.D and CYP. 100-100GW has negative indirect 

effects on GYP through total no. of grains per cob (Table 5). These results are similar with the results of (Synrem 

et al., 2016), (Khazaei et al., 2010), (Zarei et al., 2012) and (Rani et al., 2017). CYP is the important character 

for GYP in maize. The path analysis of the recorded data from the field revealed that the CYP has positive direct 

effects on GYP while it has positive indirect effects on GYP through 50% A, 50% S, ASI, P.H, E.H, C.L, C.D, 

total no. of grains per cob and 100-100GW (Table 5). These results are similar with the results of (Alhussein and 

Idris, 2017). 



P a g e  15 | 18 
 

Table 5; Path Coefficient Analysis 

Diagonal bold values are direct effects remaining are the indirect effects  
50%A 50%S ASI P.H E.H C.L C.D GC 100GW CYP 

50%A 0.26742 -0.2938 -0.0048 -0.0256 0.0147 0.02453 -0.0021 -0.0096 0.00785 0.16851 

50%S 0.25038 -0.3138 -0.0129 -0.025 0.02019 0.02537 -0.0004 -0.0113 0.00909 0.20724 

ASI 0.05335 -0.1666 -0.0243 -0.0081 0.02087 0.0116 0.00409 -0.0083 0.00643 0.17164 

P.H -0.1511 0.17355 0.00436 0.04525 -0.034 -0.0315 0.00142 0.00941 0.006 0.24492 

E.H -0.0703 0.11327 0.00906 0.02747 -0.0559 -0.0217 -0.0036 0.00242 0.00108 0.18759 

C.L 0.1 -0.1214 -0.0043 -0.0217 0.01855 0.0656 0.00939 0.02432 0.00855 0.52926 

C.D -0.031 0.00647 -0.0054 0.00349 0.01087 0.03344 0.01842 -0.008 0.02222 0.25341 

GC -0.0569 0.07845 0.00448 0.00945 -0.003 0.03542 -0.0033 0.04505 -0.0025 0.32379 

100GW 0.05471 -0.0744 -0.0041 0.00707 -0.0016 0.01461 0.01067 -0.003 0.03836 0.7996 

CYP 0.04888 -0.0706 -0.0045 0.01202 -0.0114 0.03766 0.00506 0.01582 0.03328 0.92183 

 

50% A= 50% A, 50% S = 50% S, ASI = ASI, P.H = P.H, E.H = E.H, C.L = C.L, C.D = C.D, G.C = G.C, 100GW = 100- 100GW, CYP = CYP 
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