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ABSTRACT 
 

The Banana is a member of the Musaceae family and is one of India's most significant fruit crops. 
Micronutrients are vital for any crop, and inadequate use of micronutrients in maintaining the health 
and production of the soil has now reached a threatening level. Therefore, the present study, 
“Understanding the Degree of Association Among Different Horticultural Traits in Banana (Musa 
paradisiaca L.),” was carried out. The whole study was conducted at the Experimental Farm, 
Department of Plant Physiology, Agricultural Biochemistry, and Medicinal and Aromatic Plants, 
College of Agriculture, Raipur, Chhattisgarh, during the years 2020–21 and 2021–22. The 
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experiment was carried out with the Grand Naine cultivar of banana and laid out following a 
complete randomized block design in three replications. The treatment comprised different 
concentrations of micronutrients, viz., zinc (1.5 and 2.0 ppm), iron (1.5 and 2.0 ppm), and boron 
(0.3 and 0.6 ppm). The micronutrients were given as foliar spray at the 3rd and 5th months after 
planting. To find out the association between the different traits and fruit yield plant-1, correlation 
analysis was carried out. The results showed that various traits such as plant height, number of 
leaves, pseudo stem girth, leaf area (morpho-physiological traits), total acidity, zinc content 
(biochemical traits), bunch length, number of hands bunch-1, bunch weight, number of fruits hand-1, 
average length of finger and average circumference of finger were highly (p> 0.01 or p< 0.05) and 
positively associated with the fruit yield plant-1. 
 

 
Keywords: Banana; correlation analysis; micronutrients; yield; quality traits. 

 

1. INTRODUCTION 
 
The banana (Musa paradisiaca L.), is a member 
of the Musaceae family and is one of India's 
most significant fruit crops. Banana is referred to 
as "Kadali" in Sanskrit, and due to its greater 
socio-economic importance and variety of uses, 
it is also known as "Kalpataru" (a plant with 
virtues) in popular culture. It is frequently grown 
in India and is also known as the "Apple of 
Paradise." Tropical South and Southeast Asia 
are considered the origins of bananas. 
 
Bananas are a highly popular fruit around the 
world due to their low cost and high nutritional 
content. It provides medicinal, industrial, and 
aesthetic benefits in addition to its nutritional 
benefits. Around 400 million people worldwide 
depend on fruit for their diet [1]. All plant parts, 
including the pseudo stem, flower bud, corm, and 
leaves, can be utilised in one way or another [2]. 
The fruit is one of the richest sources of 
potassium (358 mg/100 g), which meets 8% of 
the daily necessary value, and is high in 
carbohydrates (22.84 g/100 g), energy (370 
kJ/100 g), and other nutrients.  
 
The banana crop requires an extensive amount 
of nutrients, and it uses both major and 
micronutrients in huge amounts for its growth 
and development [3,4]. With the advent of 
commercial farming, more emphasis was given 
to yield without taking care of soil health, and 
eventually, soil health deteriorated and 
productivity decreased. Soil is the reservoir of 
macro- and micronutrients [5]. The production of 
high yields of fruit with superior quality highly 
depends on nutrients. As a banana crop is a 
nutrient-loving crop, any limitation in the supply 
of nutrients during the growth phases, especially 
during the fruit development stage, alters banana 
bunch size and quality [6,7]. 

For many physiological processes in plants, the 
application of essential nutrients in the right 
proportion is necessary. Micronutrients play 
specific roles in the growth, development, 
flowering, fruiting, and quality traits of fruit crops, 
in addition to macronutrients like nitrogen, 
phosphorus, and potash, which are essential for 
enhancing plant vigor and productivity. Zinc 
deficiency is the primary cause of crop failure in 
horticultural crops, followed by deficiencies in 
boron, manganese, copper, and iron (mainly 
induced). The micronutrients Zn and Fe are 
linked to different enzyme systems, whereas 
boron is linked to the plant's reproductive system 
and carbohydrate chemistry [8]. These 
micronutrients are essential for several 
enzymatic processes and the synthesis of 
chemicals, and severe micronutrient                
deficiency results in impaired growth and 
development. 
 
Understanding the type of association between 
yield and its components is critical. Correlation 
coefficients are used to determine the extent and 
direction of the relationship. Correlation studies 
provide information that selecting one character 
will result in progress for all positively correlated 
characters. On the other hand, yield is a complex 
trait that is regulated by polygenes, and its 
expression is highly influenced by the 
performance of several components (traits). 
Hence, knowledge of the correlation between the 
traits is important. Therefore, the selection of 
highly associated traits is important, and the 
generation of such data might be helpful for crop 
improvement programmes. Keeping in view all 
the above-mentioned facts, the present study, 
“Understanding the Degree of Association 
Among Different Horticultural Traits in Banana 
(Musa paradisiaca L.),” was carried out to 
estimate the correlation coefficients among the 
different traits of banana. 
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2. MATERIALS AND METHODS 
 

The whole study was conducted at a commercial 
tissue culture lab and the laboratory analysis was 
done in the Department of Plant Physiology, 
Agricultural Biochemistry, and Medicinal and 
Aromatic Plants, College of Agriculture, Raipur, 
Chhattisgarh, during the years 2020–21 and 
2021–22. The experiment was laid down 
following the complete randomized block design 
with three replications. The Grand Naine cultivar 
of banana was used for the investigation, and the 
planting materials were procured from the tissue 
culture laboratory at Indira Gandhi Krishi 
Vishwavidyalaya, Raipur (C.G.). The seedlings 
were irrigated at regular intervals, and need-
based plant protection measures were taken as 
and when necessary. The treatment comprised 
different concentrations of micronutrients, viz., 
zinc (1.5 and 2.0 ppm), iron (1.5 and 2.0 ppm), 
and boron (0.3 and 0.6 ppm), with a basal dose 
of N: 160g, P: 300g and K: 160g plant-1 (100%). 
The micronutrients were given as foliar spray at 
the 3rd and 5th months after planting, while 
boron was applied at the flowering and fruiting 
stages in two equal splits during both the years.  
 

The data on various morphological traits, viz., 
plant height, number of leaves per plant, pseudo 
stem girth, number of emerged suckers plant-1, 
and physiological traits like total leaf area, 
chlorophyll a, b, and total chlorophyll in leaves 
were recorded during the crop growth stages 
after the foliar application of micronutrients. The 
phenological traits viz., number of days planting 
to inflorescence emergence, number of days 
inflorescence emergence to harvesting, and total 
crop duration were recorded when crop appears 
to the respective stage after foliar treatment of 
micronutrients. The biochemical traits such as 
reducing and non-reducing sugar, total sugar, 
acidity, total soluble solids, total carbohydrate, 
ascorbic acid, potassium, zinc, and iron content 
in leaves were recorded after harvest from fruit 
and dried leaves. The yield contributing traits like 
bunch length, bunch weight, number of hands 
per bunch, number of fruits per hand, average 
length of finger, average circumference of finger, 
and yield of banana plant-1 during physiological 
maturity and at the harvesting stage. 
 

3. RESULTS AND DISCUSSION  
 

3.1 Association of Morpho-physiological 
Traits with Fruit Yield Plant-1 

 

The correlation analysis estimates the joint 
relationship between various plant traits and 

determines the traits on which the selection can 
be made for improvement in yield. In the present 
study the correlation analysis was carried out 
and results are presented in Tables 1 to 9. 
 
The phenotypic correlations between seed yield 
and various morpho-physiological traits (plant 
height, number of leaves per plant, pseudo stem 
girth, number of emerged suckers plant-1, and 
physiological traits like total leaf area, chlorophyll 
a, b, and total chlorophyll in leaves) suggested 
that there were significant association was 
noticed at p<0.01 or p<0.05 significance levels.  
 
During the first year the correlation analysis 
indicated that fruit yield plant-1 was highly 
significant and positively correlated with traits 
viz., plant height (0.966), pseudo stem girth 
(0.975) and leaf area (0.968) at p<0.01 and 
p<0.05 significance level. In addition, fruit yield 
was also found to associated with number of 
leaves (0.857) at p<0.05 significance level. 
Similarly, during the second year, traits such as 
number of leaves (0.968), number of emerged 
suckers (0.973), at both 1% and 5% significance 
level; whereas plant height (0.847), pseudo stem 
girth (0.822), chlorophyll b (0.825) and leaf area 
(0.804) at 5% significance level were found 
positively correlated with fruit yield plant-1. The 
pooled data analysis also suggested similar trend 
and traits viz., plant height (0.974), number of 
leaves (0.938), pseudo stem girth (0.962), 
number of emerged suckers (0.968) and leaf 
area (0.963) were showed a significantly high 
and positive correlation with seed yield at both 
p<0.01 and p<0.05 significance level.  
 
The obtained data from correlation analysis 
suggested that during both the years traits such 
as plant height, number of leaves, pseudo stem 
girth and leaf area were highly and positively 
correlated with fruit yield plant-1. 
 

3.2 Association of Biochemical Traits 
with Fruit Yield Plant-1 

 
The biochemical (reducing and non-reducing 
sugar, total sugar, acidity, total soluble solids, 
total carbohydrate, ascorbic acid, boron, zinc, 
and iron content in leaves) traits were estimated 
during both the season of study and subjected to 
correlation analysis to explore their relationship 
with fruit yield plant-1. During first season it was 
reported that the acidity (0.977) and zinc content 
(0.946) were showed a highly positive and significantly 
(p<0.01 and p<0.05) associated with fruit yield 
plant-1. Likewise, during second season also 
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similar traits, acidity (0.868) and zinc content 
(0.835) were found to be positively associated 
with fruit yield plant-1 at p<0.01 and p<0.05 
significance level. The pooled data also 
suggested similar trend as acidity (0.967) and 
zinc content (0.977) were positively and 
significantly associated with fruit yield at                     
both p<0.01 and p<0.05 significance level.                  
The results from correlation analysis showed         
that traits viz., total acidity and zinc                     
content was found highly correlated with fruit 
yield plant-1.  
 

3.3 Association of Phenological and Yield 
Contributing Traits with Fruit Yield 
Plant-1 

 

The different phenological (number of days 
planting to inflorescence emergence, number of 
days inflorescence emergence to harvesting, and 
total crop duration) and yield contributing traits 
were (bunch length, bunch weight, number of 
hands per bunch, number of fruits per hand, 
average length of finger, average circumference 
of finger) were recorded and subjected to 
correlation analysis and during both the year of 
study.  
 

The phenological traits viz., number of days 
planting to inflorescence emergence (first year: -
0.997; second year: -0.890), number of days 
inflorescence emergence to harvesting (first 
year: -0.986; second year: -0.914), and total crop 
duration (first year: -0.991; second year: -0.909) 
were showed a negative relationship with fruit 
yield plant-1 at both p<0.01 and p<0.05 
significance level. Similarly, the pooled data also 
suggested a negative relationship between 
number of days planting to inflorescence 
emergence (-0.991), number of days 
inflorescence emergence to harvesting (-0.979), 

and total crop duration (-0.985) and fruit yield 
plant-1 at both p<0.01 and p<0.05 significance 
level. This indicates that the early flowering and 
early crop maturity resulted in lower fruit yield 
plant-1 in banana.  
 
Further, the results from correlation analysis 
suggested that during both the years (first and 
second year) yield contributing traits viz., bunch 
length (first year: 0.899; second year: 0.815), 
bunch weight (first year: 0.958; second year: 
0.763), number of hands per bunch (first year: 
0.897; second year: 0.852), number of fruits per 
hand (first year: 0.957; second year: 0.908), 
average length of finger (first year: 0.974; second 
year: 0.792), average circumference of finger 
(first year: 0.916; second year: 0.954) were 
positively associated with fruit yield plant-1 at 
both p<0.01 and p<0.05 significance levels. The 
pooled data also indicated similar results and 
traits like bunch length (0.928), bunch weight 
(0.944), number of hands per bunch (0.920), 
number of fruits per hand (0.994), average length 
of finger (0.932), average circumference of finger 
(0.972) was positively associated with fruit yield 
plant-1 at both p<0.01 and p<0.05 significance 
levels. 
 
The results from correlation analysis suggested 
that among the morphological traits such as plant 
height, number of leaves, pseudo stem girth, leaf 
area (morpho-physiological traits), total acidity, 
zinc content (biochemical traits), bunch length, 
number of hands bunch-1, bunch weight, number 
of fruits hand-1, average length of finger and 
average circumference of finger were highly (p> 
0.01 or p< 0.05) and positively associated with 
the fruit yield plant-1. These findings suggested 
that these traits could be exploited as selection 
criteria in the genetic improvement programmes 
in banana.  

 
Table 1. Phenotypic correlation analysis among morpho-physiological characters with fruit 

yield plant-1 during first year 
  

PH NOL PSG NSE chl A chl B TC LA FYP 

PH 1.000 
        

NOL 0.919** 1.000 
       

PSG 0.961** 0.91** 1.000 
    

   
 

NSE  0.982** 0.852* 0.92** 1.000 
     

chl A 0.087 0.216 0.229 0.064 1.000 
    

chl B 0.383 0.471 0.45 0.372 0.891** 1.000 
   

TC 0.125 0.283 0.245 0.093 0.987** 0.932** 1.000 
  

LA 0.947** 0.86* 0.921** 0.971** 0.249 0.519 0.273 1.000 
 

FYP 0.966** 0.857* 0.975** 0.966** 0.18 0.444 0.194 0.968** 1.000 
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Table 2. Phenotypic correlation analysis among morpho-physiological characters with fruit yield plant-1 during second year 
  

PH NOL PSG NSE chl A chl B TC LA FYP 

PH 1.000 
        

NOL 0.904** 1.000 
       

PSG 0.97** 0.872* 1.000 
      

NSE 0.884** 0.964** 0.854* 1.000 
     

chl A 0.11 0.373 0.168 0.311 1.000 
    

chl B 0.551 0.802* 0.513 0.78* 0.723 1.000 
   

TC 0.133 0.404 0.18 0.353 0.997** 0.76* 1.000 
  

LA 0.992** 0.863* 0.971** 0.848* 0.014 0.449 0.034 1.000 
 

FYP 0.847* 0.968** 0.822* 0.973** 0.319 0.825* 0.358 0.804* 1.000 
Significance level: **highly significant (p< 0.01), *significant (p>0.01 or p< 0.05). PH: plant height; NOL: number of leaves; PSG: pseudo stem girth; NSE: number of 

sucker emergence; Chl A: Chlorophyll A; Chl B: Chlorophyll B; TC: total chlorophyll; LA: leaf area; FYP: fruit yield plant-1 

 
Table 3. Phenotypic correlation analysis among morpho-physiological characters with fruit yield plant-1 of pooled data 

  
PH NOL PSG NSE chl A chl B TC LA FYP 

PH 1.000 
        

NOL 0.925** 1.000 
       

PSG 0.967** 0.911** 1.000 
      

NSE 0.989** 0.906** 0.927** 1.000 
     

chl A 0.094 0.31 0.196 0.112 1.000 
    

chl B 0.452 0.63 0.473 0.495 0.848* 1.000 
   

TC 0.121 0.358 0.207 0.143 0.994** 0.882** 1.000 
  

LA 0.979** 0.911** 0.942** 0.977** 0.162 0.5 0.184 1.000 
 

FYP 0.974** 0.938** 0.962** 0.968** 0.253 0.616 0.282 0.963** 1.000 
Significance level: **highly significant (P < 0.01), *significant (P > 0.01 or P < 0.05). PH: plant height; NOL: number of leaves; PSG: pseudo stem girth; NSE: number of 

sucker emergence; Chl A: Chlorophyll A; Chl B: Chlorophyll B; TC: total chlorophyll; LA: leaf area; FYP: fruit yield plant-1 
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Table 4. Phenotypic correlation analysis among biochemical characters with fruit yield plant-1 during first year 
 

 RS nRS TS TA TSS AA NC PC KC BC IC ZC TCC FYP 

RS 1.000              
nRS 0.896** 1.000             

TS 0.965** 0.981** 1.000            

TA 0.135 -0.018 0.048 1.000           
TSS 0.383 0.165 0.265 0.722 1.000          
AA 0.570 0.725 0.676 0.237 -0.110 1.000         
NC 0.685 0.477 0.580 0.702 0.892** 0.225 1.000        

PC 0.732 0.617 0.683 0.680 0.582 0.646 0.849* 1.000       

KC 0.714 0.482 0.596 0.090 0.681 -0.131 0.742 0.449 1.000      
BC 0.931** 0.947** 0.965** 0.029 0.099 0.771* 0.490 0.702 0.455 1.000     

IC 0.490 0.224 0.347 0.330 0.869* -0.324 0.791* 0.378 0.916** 0.167 1.000    

ZC 0.384 0.259 0.321 0.919** 0.578 0.564 0.687 0.813* 0.076 0.339 0.198 1.000   

TCC 0.814* 0.841* 0.851* 0.354 0.201 0.908** 0.520 0.775* 0.220 0.881** 0.059 0.668 1.000  

FYP 0.181 0.035 0.099 0.986** 0.683 0.331 0.691 0.736 0.076 0.093 0.274 0.946** 0.419 1.000 

Significance level: **highly significant (p<0.01), *significant (p> 0.01 or p< 0.05). RS: reducing sugars; nRS: non-reducing sugars; TS: total sugars; TA: titrable acidity; 
TSS: total soluble solids; AA: ascorbic acid; NC: nitrogen content; PC: phosphorus content; KC: potassium content; BC: boron content; IC: iron content; ZC: zinc content: TCC: 

total carbohydrate content; FYP: fruit yield plant-1 
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Table 5. Phenotypic correlation analysis among biochemical characters with fruit yield plant-1 during second year 
 

 RS nRS TS TA TSS AA NC PC KC BC IC ZC TCC FYP 

RS 1.000              
nRS 0.926** 1.000             

TS 0.981** 0.982** 1.000            

TA -0.428 -0.106 -0.269 1.000           
TSS 0.009 0.121 0.067 0.643 1.000          
AA 0.669 0.782* 0.740 -0.093 -0.226 1.000         

NC 0.305 0.567 0.446 0.724 0.759* 0.334 1.000        

PC 0.114 0.457 0.294 0.711 0.450 0.359 0.807* 1.000       

KC 0.368 0.457 0.421 0.471 0.906** 0.146 0.832* 0.467 1.000      

BC 0.888** 0.983** 0.954** -0.062 0.094 0.807* 0.576 0.518 0.443 1.000     

IC 0.132 0.240 0.190 0.612 0.964** -0.161 0.813* 0.425 0.909** 0.203 1.000    

ZC -0.440 -0.095 -0.269 0.837* 0.262 0.212 0.498 0.703 0.163 -0.034 0.172 1.000   

TCC 0.757* 0.944** 0.869* 0.149 0.168 0.761* 0.694 0.677 0.427 0.935** 0.279 0.178 1.000  

FYP -0.067 0.291 0.117 0.889** 0.519 0.318NS 0.851* 0.912** 0.519 0.363 0.516 0.835* 0.522 1.000 

Significance level: **highly significant (p< 0.01), *significant (p> 0.01 or p< 0.05). RS: reducing sugars; nRS: non-reducing sugars; TS: total sugars; TA: 
titrable acidity; TSS: total soluble solids; AA: ascorbic acid; NC: nitrogen content; PC: phosphorus content; KC: potassium content; BC: boron content; IC: 

iron content; ZC: zinc content: TCC: total carbohydrate content; FYP: fruit yield plant-1 
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Table 6. Phenotypic correlation analysis among biochemical characters with fruit yield plant-1 during of pooled analysis 
 

 RS nRS TS TA TSS AA NC PC KC BC IC ZC TCC FYP 

RS 1.000              
nRS 0.970** 1.000             

TS 0.991** 0.994** 1.000            

TA -0.195 -0.081 -0.133 1.000           
TSS 0.159 0.127 0.143 0.681 1.000          
AA 0.617 0.775* 0.709 0.088 -0.177 1.000         

NC 0.495 0.524 0.515 0.712 0.845* 0.284 1.000        

PC 0.436 0.547 0.501 0.691 0.517 0.552 0.838* 1.000       

KC 0.588 0.567 0.582 0.510 0.807* 0.236 0.919** 0.796* 1.000      

BC 0.935** 0.981** 0.968** -0.004 0.101 0.793* 0.553 0.640 0.574 1.000 -    

IC 0.016 -0.087 -0.041 0.282 0.845* -0.475 0.469 0.037 0.524 -0.189 1.000    

ZC -0.083 0.073 0.004 0.931** 0.491 0.374 0.645 0.777* 0.492 0.153 0.044 1.000   

TCC 0.857* 0.922** 0.900** 0.178 0.149 0.835* 0.620 0.727 0.614 0.956** -0.229 0.367 1.000  

FYP -0.046 0.101 0.036 0.968** 0.612 0.312 0.744 0.818* 0.571 0.182 0.167 0.977** 0.357 1.000 

Significance level: **highly significant (P < 0.01), *significant (P > 0.01 or P < 0.05). RS: reducing sugars; nRS: non-reducing sugars; TS: total sugars; TA: titrable acidity; 
TSS: total soluble solids; AA: ascorbic acid; NC: nitrogen content; PC: phosphorus content; KC: potassium content; BC: boron content; IC: iron content; ZC: zinc content: 

TCC: total carbohydrate content; FYP: fruit yield plant-1 
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Table 7. Phenotypic correlation analysis among phenological and yield contributing characters with fruit yield plant-1 during first year 
  

NDI NIH TCD BL BW NHB NFH ALF ACF FYP 

NDI 1.000          
NIH 0.963** 1.000 

        

TCD 0.989** 0.993** 1.000 
       

BL -0.839* -0.920** -0.892** 1.000 
      

BW -0.900** -0.945** -0.933** 0.910** 1.000 
     

NHB -0.839* -0.924** -0.894** 0.963** 0.951** 1.000 
    

NFH -0.932** -0.941** -0.946** 0.858* 0.973** 0.925** 1.000 
   

ALF -0.915** -0.973** -0.956** 0.944** 0.944** 0.921** 0.922** 1.000 
  

ACF -0.865* -0.892** -0.888** 0.891** 0.970** 0.945** 0.975** 0.909** 1.000 
 

FYP -0.977** -0.986** -0.991** 0.899** 0.958** 0.897** 0.957** 0.974** 0.916** 1.000 

 
Table 8. Phenotypic correlation analysis among phenological and yield contributing characters with fruit yield plant-1 during second year 

  
NDI NIH TCD BL BW NHB NFH ALF ACF FYP 

NDI 1.000 
         

NIH 0.974** 1.000 
        

TCD 0.992** 0.995** 1.000 
       

BL -0.988** -0.947** -0.971** 1.000 
      

BW -0.954** -0.923** -0.943** 0.973** 1.000 
     

NHB -0.991** -0.973** -0.988** 0.992** 0.982** 1.000 
    

NFH -0.977** -0.969** -0.979** 0.941** 0.887** 0.95** 1.000 
   

ALF -0.967** -0.906** -0.939** 0.975** 0.976** 0.972** 0.918** 1.000 
  

ACF -0.964** -0.96** -0.968** 0.912** 0.861* 0.93** 0.988** 0.895** 1.000 
 

FYP -0.890** -0.914** -0.909** 0.815* 0.763* 0.852* 0.908** 0.792* 0.954** 1.000 

Significance level: **highly significant (p< 0.01), *significant (p> 0.01 or p< 0.05). NDI: Number of days from planting to inflorescence emergence 
(days); NIH: Number of days inflorescence emergence to harvesting (days); TCD: total crop duration; BL: bunch length; BW: bunch weight; NHB: number of 

hands of bunch; NFH: number of fingers hands-1, ALF: Average length of finger; ACF: Average circumference of finger; FYP: Fruit yield plant-1 
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Table 9. Phenotypic correlation analysis among yield contributing characters with fruit yield plant-1 of pooled analysis 
  

NDI NIH TCD BL BW NHB NFH ALF ACF FYP 

NDI 1.000 
         

NIH 0.997** 1.000 
        

TCD 0.999** 0.999** 1.000 
       

BL -0.961** -0.963** -0.963** 1.000 
      

BW -0.964** -0.96** -0.963** 0.993** 1.000 
     

NHB -0.947** -0.95** -0.95** 0.989** 0.994** 1.000 
    

NFH -0.989** -0.977** -0.983** 0.947** 0.962** 0.946** 1.000 
   

ALF -0.95** -0.941** -0.946** 0.982** 0.985** 0.964** 0.941** 1.000 
  

ACF -0.956** -0.94** -0.948** 0.928** 0.96** 0.945** 0.985** 0.931** 1.000 
 

FYP -0.991** -0.979** -0.985** 0.928** 0.944** 0.92** 0.994** 0.932** 0.972** 1.000 
Significance level: **highly significant (p< 0.01), *significant (p> 0.01 or p< 0.05). NDI: Number of days from planting to inflorescence emergence (days); NIH: Number of 
days inflorescence emergence to harvesting (days); TCD: total crop duration; BL: bunch length; BW: bunch weight; NHB: number of hands of bunch; NFH: number of fingers 

hands-1, ALF: Average length of finger; ACF: Average circumference of finger; FYP: Fruit yield plant-1 
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Analysis of correlations between characteristics 
has been widely used in plant breeding, where 
often a large number of characteristics must be 
considered simultaneously [9,10]. This analysis 
is often used to assist in indirect selection for 
certain characteristics [9,11]. An analysis of the 
correlation between these characteristics 
provides information that will assist in the 
selection of crops. In the present study, different 
observed traits were associated with each other, 
and similar results were also reported by 
previous researchers such as Kumar et al. [12], 
Nyine et al. [13], Bhagat et al. [14] Asmare et 
al. [15], and Alo Sora and Guji, [16] in banana.     
 

4. CONCLUSION 
  
A study to find out the association between 
various phenological, morphological, 
biochemical, yield contributing, and yield traits in 
banana was carried out. The correlation analysis 
showed that the fruit yield was positively 
associated with plant height, number of leaves, 
pseudo stem girth, leaf area (morpho-
physiological traits), total acidity, zinc content 
(biochemical traits), bunch length, number of 
hands bunch-1, bunch weight, number of fruits 
hand-1, average length of finger and average 
circumference of finger were highly (p> 0.01 or 
p< 0.05) and positively associated with the fruit 
yield plant-1. In conclusion, the identified traits 
can be used for the indirect selection of high-
yielding banana cultivars in future breeding 
improvement programs. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 
Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts.  

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES  
 
1. Perea JF. Buscando America: Why 

integration and equal protection fail to 
protect Latinos. Harv. L. Rev. 2003;117: 
1420. 

2. Chadha K. Production technology of 
banana. Handbook of Horticulture. 
1974:464-470. 

3. Thangaselvabai T, Suresh S. Banana 
nutrition–A review. Agricultural Reviews. 
2009;30(1):24-31. 

4. Hazarika BN, Ansari S. Effect of integrated 
nutrient management on growth and yield 
of banana cv. Jahaji. Indian Journal of 
Horticulture. 2010;67(2):270-273. 

5. Waqeel J, Khan ST. Microbial biofertilizers 
and micronutrients bioavailability: 
approaches to deal with zinc deficiencies. 
Microbial Biofertilizers and Micronutrient 
Availability: The Role of Zinc in Agriculture 
and Human Health. 2022:239-97. 

6. Taru AS, Tambe TB, Kadam AR, Ghawade 
PM. Effects of foliar application of nutrients 
on quality and yield of banana cv. Grand 
Naine. Trends in Biosciences, 2015;8(13): 
3416-3421.  

7. Mahendran PP, Suganya S, Kannan P, 
Yuvaraj M. Growth, Nutrient Uptake, Yield 
and Quality Parameters of Nendran 
Banana (Musa Spp.): As Influenced by the 
Application of Boron in Typic Rhodustalf of 
Theni District, Tamil Nadu, India, 
Communications in Soil Science and Plant 
Analysis. 2021;53 (5): 559-575. 

8. Suman M, Sangma PD, Singh D. Role of 
micronutrients (Fe, Zn, B, Cu, Mg, Mn and 
Mo) in fruit crops. Int. J. Curr. Microbiol. 
App. Sci. 2017;6(6):3240-3250. 

9. Hashemi S, Khadivi A. Morphological and 
pomological characteristics of white 
mulberry (Morus alba L.) accessions. 
Scientia Horticulturae. 2020;259:108827. 

10. Dias K, Dvorkin-Gheva A, Hallett RM, Wu 
Y, Hassell J, Pond GR, Levine M, Whelan 
T, Bane AL. Claudin-low breast cancer; 
clinical & pathological characteristics. PloS 
one. 2017;12(1): p.e0168669. 

11. Maurya KN, Pal PK, Shukla S. 
Relationship of opium yield with yield 
contributing traits in segregating 
populations derived through biparental 
mating in opium poppy (Papaver 
somniferum L.). Ind. Crop Prod. 2019; 
139:1–9. 

12. Kumar PR, Srivastava S, Singh KK, 
Mathad C, Thin PS. Study of antioxidant 
and antimicrobial properties, 
phytochemical screening and analysis of 
sap extracted from banana (Musa 
acuminata) pseudo stem. International 
Journal of Advanced Biotechnology and 
Research. 2014 5(4):649–658.  

13. Nyine M, Uwimana B, Swennen R, Batte 
M, Brown A, Christelová P, Hřibová E, 
Lorenzen J. and Doležel J. Trait variation 



 
 
 
 

Kumar et al.; Int. J. Plant Soil Sci., vol. 36, no. 7, pp. 1022-1033, 2024; Article no.IJPSS.118321 
 
 

 
1033 

 

and genetic diversity in a banana genomic 
selection training population. PLoS One. 
2017;6;12(6): e0178734. 

14. Bhagat AA, Badguharand CD, 
Kaledhonkar DP. Interrelationship Studies 
among Yield Attributes of Banana (AAA). 
Trends in Biosciences. 2017;10(38):7890-
92. 

15. Asmare D, Wegayehu A, Girma K, Lemma 
A, Tewodros M, Awoke M, Dereje K, 

Endriyas G, Masresha M, Abraham A, 
Beker J, Seyoum M. Evaluation of banana 
(Musa spp.) cultivars for growth, yield and 
fruit quality. Ethiopian Journal of 
Agriculture Sciences. 2021;31(3):1–25.  

16. Alo Sora S, Guji MJ. Evaluation of Banana 
(Musa Spps.) for Growth, Yield, and 
Disease Reaction at Teppi, Southwestern 
Ethiopia. International Journal of Fruit 
Science. 2023;23:(1) 62-69.  

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are 
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s). 
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions or products referred to in the content. 
_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/118321 

https://www.sdiarticle5.com/review-history/118321

