To Study CorrelationBetween Yield and its Components in Eggplant
(Solanum melongena L.)

Abstract

The present investigation, entitled “Investigation on the genetic basis of certain metric traits in
the brinjal (Solanum melongena L.) summer crop under Alwar (Rajasthan) conditions,” was
under way.In this research, 74 different genotypes, including 14 lines; 4 tests, and 56 F1 hybrids,
along with two control checks, were evaluated assessed using a randomiszed block design with
three replications at the Vegetable Research Farm,—ef-the Department of Vegetable Science,
Sunrise University, located in Alwar, Rajasthan, India. The evaluations were conducted over two
summer seasons in 2022 and 2023. Various traits such. as days to 50% flowering, days to first
fruit harvest, plant height, number of primary branches per plant, pedicle length, number of fruits
per cluster, average fruit weight, number of fruitsiper plant, total phenolicpherel content, dry

matter content, reducing sugar content, non-reducing. sugar content, total sugars content, [TSQ/

(Brix), ascorbic acid content, total fruit“yield per plant, and yield per hectare (Q/Ha) were
recorded.Additionalys-Aancillary traits were also observed. The findings indicated that during
the first year, there was a strong positive correlation between average fruit weight and several
traits including total fruit yield per plant, yield per hectare, non-reducing sugar content, and

positive correlation between average fruit weight and total fruit yield per plant, yield per hectare,

non-reducing sugar content; and:number of fruits per plant. In terms of genotypic correlations in
the first year, average fruit. weight displayed strong positive correlations with total fruit yield per
plant, yield «per-hectare; non-reducing sugar content, number of fruits per plant, and total

phenolicphenset content.
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chromosome esunt-numberof 2n=2x=24. Per 100 grams of its edible partertien, eggplant fruit
contains 92.7% moisture, 24.0% calories, 4.0% carbohydrates, 1.4 grams of protein, 0.3 grams of
fats, 1.3 grams of fibers, 124.0 (1.U.) of vitamin A, and 12.0 milligrams of vitamin C ((Aykroyd®?). |
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It also containsbeasts 52.0 milligrams of chlorine, 47.0 milligrams of phosphorus, 44.0
milligrams of sulphursuHur, and other essential minerals (Aykroyd, 1963). Eggplant is attributed
with medicinal properties, or example, sueh-as-white eggplant is consideredbeing-regarded-as
beneficial for diabetics-patients-(Choudhary, 1976%. In additionAdditienatly, fried eggplant fruit
in tFil oil is traditionally used to relieve employed—for—alleviating-toothache (Chen and Li,
19963), while it has been advocated as an effective remedy for those dividuals suffering from
liver problems.complaintsiCalculating the correlation coefficient between ameng—yield-
contributing traits is essential for deciphering the direction of selection and optimiszing yield
within a condensed timeframe. Path coefficients provide offer a streamlined approach to
disentanglingdisentangle both direct and indirect factors influencing selection associations,
thereby measuring the relative significance of each causal factor. Sinse-Asyield is a multifaceted
trait influenced by numerous-manyattributes, understanding the relationship between different
traitsvarious—haracteristics—and both yield and its contributing factors is vital for effective
selection processes.

The study wtilized-used56 F1 hybrids, obtainedgenerated:from.crosses between 14 different lines
(Rampur local-1, Rampur local-2, Bareilly local-1;. Bareilly, local-2, Alwar local, Jaipur local,
Udaipur local, Moradabad local, Delhi local;Suvad Shakti, Suvad Sri, Mukta Keshi, Pant brinjal
hybrid-1, MDU-1) and 4 testers (Pant Samrat, Pant Rituraj, Annamalai, Azad Kranti), along with
2 cheek-controlvarieties (Punjab Barsati, PusaBharav) during the summers of 2022 and 2023.The
performance of these hybrids and lines was evaluated using a Randomiszed Complete Block

within-inrows. The TFtrials were conductedduringaeress-the summer seasons of 2022 and 2023.
Narious parameters ‘iﬂ?,'!qiﬂg,,b@)@,l@,,@%,,f,'QW@fiDQ,-,,Q,QY,S,,,'FQ,T?I?!,f,r,U,if[,,,h@f,‘,’,??f‘;,,,P!@ﬂt,,,h?,i,gh,t,a,,

number of primary branches per plant, pedicle length, number of fruits per cluster, average fruit
weight, number of fruits per plant, total phenolic phere! content, dry matter content, reducing

characteristiestraitswere .also recorded.neted. The paraphrased sources for this information are
Suyin et: al.,13, Goto k et. al.,5, Pandey et. al.”’, and Prabhu et. al..°.

RESULTS AND DISCUSSION

Phenotypic Correlation Coefficient |

In the first year, dBays to 50% flowering showed a markeddisplayed-a-netably positive
and significant correlation with dBays to first fruit harvestirg (0.336), TSS (274), and rReducing
sSugar (0.184) at the phenotypic level. Conversely, y¥ield Q/Ha (-0.258), nNumber of primary
branches per plant (-0.195), and nNumber of fruits per cluster (-0.140) exhibited negative and
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significant correlations with this trait. No other traits showed significant correlations with dDays
to 50% flowering. Similarly, in the second year, dBays to 50% flowering demonstrated strong
positive correlations with dBays to first fruit harvesting (0.550), rReducing sSugar (0.268), and
Ftotal sugar (0.202), while nNumber of primary branches per plant (-0.275) and nNumber of
fruits per cluster (-0.143) displayed negative and significant correlations. ©reeaAgain, no other
traits were significantly correlated with dBays to 50% flowering. In the pooled data, dBays to
50% flowering maintained highly positive and significant correlations with dBays to first fruit
harvesting (0.514) and rReducing sSugar (0.259), while nNumber of primary.branches per plant
(-0.299) and ndNumber of fruits per cluster (-0.161) showed negative and significant-correlations.

No other traits showed significant correlations with dBays to 50% flowering.

Regarding dBays to first fruit harvesting in the first year, it exhibited strong positive and
significant correlations with length of pedicle (0.203) and t¥Fotal fruit yield per plant (0.173),
whereas plant height (-0.224) and nNumber of fruits pericluster (-0:203) displayed negative and
significant correlations. No other traits were ‘significantly correlated with dBays to first fruit
harvesting.In the second year, dBays to first fruit harvesting exhibited a notably positive and
significant correlation with aAscorbig acid (0.178). Conversely, nNumber of primary branches
per plant (-0.370), nNumber of fruits.per cluster (-0.327), and pRlant height (-0.326) displayed
negative and significant correlations with: this trait. No other traits showed significant
correlations with dBays to first fruit harvesting. When considering pooled data, dBays to first
fruit harvesting demonstrated positive and significant correlations with aAscorbic acid (0.156),
length of pedicle (0:149), and aAverage fruit weight (0.147). However, nNumber of fruits per
cluster (-0.418), nNumber of primary branches (-0.349), and pPlant height (-0.260) exhibited
highly negative and significant correlations with the trait. No other traits were significantly

correlated with dBays to first fruit harvesting.

Regarding pPlant height in the first year, it showed notably positive and significant
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correlations with rReducing sugar (0.262) and dry matter content (0.220). Conversely, tFotal
fruit yield per plant (-0.368), aAverage fruit weight (-0.291), and nNumber of fruits per plant (-
0.219) displayed negative and significant correlations with this trait. No other traits were
significantly correlated with pPlant height.In the second year, plant height displayed a positive

and significant correlation at the phenotypic level with nNumber of primary branches per plant
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(0.162). Conversely, tFotal phenolic content (-0.311), dBry matter content (-0.182), and [=ength
of pedicle (-0.175) exhibited highly negative and significant correlations with the trait. No other

tFotal phenolic content (-0.269), Iength of pedicle (-0.241), and nNumber of fruits per plant (-
0.233) showed highly negative and significant correlations with the trait. No other traits were

significantly correlated with plant height.

In the first year, nNumber of primary branches per plant exhibited highly positive and
significant correlations at the phenotypic level with aAverage fruit weight. (0.449), nNumber of
fruits per cluster (0.422), tFotal fruit yield per plant (0.356), lkength of pedicle (0.235), and
nNumber of fruits per plant (0.228). No data showed.negative and significant correlations with

the trait.
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Table 1. Genotypic and phenotypic

correlation coefficients between different characters of brinjal in Y1 (first year)

Comment [114]: Please provide an explanation
of the acronyms used in the table.

Dayso to Days to Nu ”,“be’ of Length Nu mper Avergge Number Pt;r:rfillig Dry matter | Reducin Non-v Total Ascovrbi I?ut;l .

Chara o | Tt | PP | it | i | e | s | content | Ccontene o | S s | 15| o | | g
cters g harvest per plant (cm) cluster (gm) per plant (mggr/nl)OO () %) (%) ) Ogm) plant
(kg)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 G 1.000 | 0.460** 0.061 -0.236** 0.143* | -0.226** 0.107 -0.034 -0.074 0,073 | 0,215%* 0.062 0.094 | 0.158* 0.090 -0.109 | -0.214**

P 1.000 | 0.336** 0.065 -0.195%* 0.031 -0.140* 0.043 -0.032 -0.031 0.008 | 0.184** 0.072 0.066 | 0.274** 0.066 0.003 | -0.258**

2 G -0.204** 0.151* | 0.256** -0.135* 0.099 0.117 0,023 0.050 0.092 0.085 0.032 0.099 0.074 | 0.201** -0.137*

P -0.224** 0.131* | 0.244** | -0.203** 0.151* 0.071 -0.069 0.095 0.070 0.063 0.051 -0.006 | 0.158* | 0.173** 0.022

3 G -0.091 0.124 0.012 | -0.236** | -0.295** 0.213*; 0.330** | 0.268** 0116 | 0.185** | -0.144* | 0.222** 0.395*; -0.152*

P -0.109 -0.113 0.030 | -0.294** | -0,219** | -0.135* 0.220%* | 0.262** 0122 | 0.160* -0.017 | 0.156* 0.368*’: -0.120

4 G 0.297** 0.458** | 0.486** | 0.313** 0.010 -0.176%* 0113 | 0.147* 0.003 0.072 -0.102 | 0.353** | 0.251**

P 0.235%* 0.422%* | 0.449** | '0,228** 0.012 -0.099 0.119 | 0.146* -0.020 0.021 -0.065 | 0.356** 0.170*

5 G 0.007 | 0.269** | 0.201%* -0.001 -0.025 0.071 | 0.168* | -0.138* | 0.392** 0.181*’: 0.327** 0.010

P 20,0301 0.239** | 0.286** -0.022 -0.018 0.049 | 0.146* -0.111 | 0.160* 0.172*; 0.184** 0.087

6 G 0:369%* | 0.297** | 0.176** 0.045 0.061 | 0.232** | 0.203** -0.029 0.038 | 0.331** | 0.358**

P 0.279** | 0.263** | 0.199** 0.016 0.059 | 0.235** | 0.170* 0.038 -0.034 | 0.312%* 0.161*

7 G 0.348** | 0.183** -0.062 0.112 | 0.366** -0.031 0.107 | -0.161* | 0.569** | 0.454**

P 0.268** 0.090 0.024 -0.111 | 0.338** -0.004 -0.009 -0.091 | 0.467** | 0.390**

8 G 0.202** 0.101 -0.068 | 0.237** -0.078 0.073 0.030 | 0.905** | 0.453**

P 0.191** 0.009 0.049 | 0.217** -0.061 0.110 -0.005 | 0.736** | 0.348**

9 G 0.255** | 0.198** | 0.460** | 0.381** -0.085 0.035 | 0.307** | 0.273**

P 0.186** | 0.187** | 0.438** | 0.330** 0.031 -0.003 | 0.262%* 0.157*

10 G 0.350** | 0.156* | 0.437** 0.110 0.060 | 0.140* | 0.185**

P 0.305** | 0.142* | 0.389** -0.078 0.118 0.122 0.134*

11 G 01417 | 0802+ | 024% | 0185+ 0.047 -0.101

P -0.142* | 0.786** 0.180*’: 0.152* 0.018 -0.083

12 G 0.140* 0.076 0.066 | 0.341** | 0.263**




P 0.132* 0.057 0.058 | 0.326** 0.180**
13 G 0.275** 0.073 0.025 0.008
P 0.229** 0.071 0.005 0.054
14 G 0.275** 0.113 | 0.240**
P 0.260** 0.130* 0.051
15 G -0.044 -0.015
P -0.003 0.047
16 G 0.570**
P 0.351**
17 G 1.000
P 1.000
Table 2. Genotypic and phenotypic correlation coefficients between different characters of brinjal in Y2 (second year) | Comment [I15]: Please provide an explanation
of the acronyms used in the table.
Total Total
Days to Days to Numberof Length of Numbgr Avergge Number Phenolic | Dry matter | Reducin Non-v Total Ascqrbl f,n“t y
50% . Plant primary . of fruits fruit . Reducin TSS cacid yield Yield
Chara . first fruit . pedicle N of fruits Content content g Sugar Sugars -
Flowerin harvest hight branches €m) per weight erplant | (mg/100 %) %) g Sugar %) (Brix) (mg/10 per Q/Ha
cters g per plant cluster (gm) perp ggm) E E (%) E Ogm) plant
(kg)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 G 1.000 0.695** 0.089 -0.270** 0.006 -0.167* -0.010 0.136* 0.001 -0.030 | 0.297** 0.078 | 0.233** 0.088 | 0.188** 0.120 0.177**
P 1.000 0.550** 0.091 -0.275** 0.007 -0.143* 0.053 0.098 0.006 -0.034 | 0.268** 0.096 | 0.202** 0.068 0.109 0.129 0.102
2 G -0.324** -0.447** 0.059 -0.357** 0.154* 0.030 -0.031 0.104 0.138* 0.049 0.067 0.035 | 0.182** 0.006 0.088
P -0.326%* -0,370** 0.018 -0.327** 0.136* 0.056 -0.054 0.087 0.121 0.037 0.087 -0.008 | 0.178** -0.043 0.113
3 G 0.194** -0,199** 0.115 -0.146* 0.053 0.360** -0.187** 0.083 -0.146* -0.046 -0.086 0.066 -0.003 0.067
P 0.162* -0.175** 0.094 -0.133* 0.061 0.311** -0.182** 0.077 -0.145* -0.050 0.026 0.049 0.007 0.024
4 G 0.089 0.160* -0.072 -0.038 -0.125 0.029 -0.075 -0.097 -0.151* | 0.182** -0.113 -0.090 -0.213**
P 0.047 0.154* -0.110 -0.043 -0.099 0.057 -0.076 -0.099 -0.150* 0.113 -0.053 -0.091 -0.181**
5 G 0.181** 0.340** 0.414** -0.154* 0.043 | 0.207** -0.140* | 0.235** | 0.314** 0.106 | 0.355** 0.413**
P 0.135* 0.289** 0.341** -0.152* 0.058 | 0.184** -0.132* | 0.220** | 0.188** 0.065 | 0.365** 0.351**
6 G 0.339** 0.104 -0.025 0.341** -0.004 -0.108 -0.007 0.123 0.055 | 0.221** 0.153*




P 0.203** 0.107 -0.047 0.289** 0.001 -0.093 -0.017 0.065 0.045 | 0.189** | 0.176**
7 G 0.445** 0.071 0.160* | 0.139* 0.013 | 0.180** | 0.195** | 0.150* | 0.409** | 0.478**
P 0.285** 0.060 0.046 0:104 0.018 | 0.187** 0.034 0.055 | 0.297** | 0.324**
8 G 0.298** -0.098 0.089 -0.108 0.030 -0.108 | 0.210%* | 0.793** | 0.787**
P 0.297** -0.085 0.074 -0.108 0.034 0.008 | 0.179** | 0.701** | 0.700**
9 G -0.015 0.058 | 0.545** | 0.406** 0.069 | -0.153* -0.114 -0.137*
P -0.054 0.057 |, 0.500%* | 0.371** 0.075 -0.079 -0.109 -0.145*
10 G -0.006 | -0.163* -0.065 | 0.208** | 0.227** -0.104 -0.094
P 0.014 | -0.148* -0.080 0.112 | 0.195** -0.033 -0.097
11 G -0.170* | 0.821** | 0.179** 0.085 0.050 0.023
P 0.171** | 0.805** | -0.158* 0.076 0.048 0.038
12 G 0.367** -0.034 0.064 -0.034 -0.015
P 0.352** -0.028 0.043 -0.030 -0.014
13 G 0.221** 0.092 0.050 0.062
P 0.179** 0.080 0.033 0.047
14 G -0.134* 0.035 -0.017
P -0.155* 0.017 -0.090
15 G 0.243** 0.280**
P 0.182** 0.244**
16 G 0.883**
P 0.752%*
17 G 1.000
p

1.000




Table 3. Genotypic and phenotypic correlation coefficients between different characters of brinjal in]pooled\
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Total
Daysto Days to Number of Length of Numper Avera}ge Number Pt;reor:g:i_c Dry matter | Reducin Non-v Total Ascovrbi ﬁuit "
Chara Fljvszorin first fruit E:Zﬂ: bprgnmcirgs pedicle of;reurlts vvf:gla t of fruits Content content g Sugar F;es‘t lg;? Sugars (gfii) (::;320 y[l)eelrd (;I/e'_l‘i
harvest (cm) per plant | (mg/100 (%) (%) (%)
cters g per plant cluster (gm) am) (%) Ogm) plant
(kg)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 G 1.000 0.584** 0.102 -0.315** 0.085 -0.198** 0.083 0.052 -0.051 0.095 | 0.273** 0.058 0.154* 0.139* 0.136* 0.034 -0.005
P 1.000 0.514** 0.101 -0.299** 0.052 -0.161* 0.056 0.039 -0.033 0.057 .| 0.259** 0.066 0.142* 0.153* 0.110 0.074 -0.062

2 G -0.259** -0.370** 0.166* -0.417** 0.127 0.133* -0.031 0.102 0.114 0.047 0.018 0.004 0.138* 0.132* 0.009
P -0.260** -0.349** 0.149* -0.418** 0.147* 0.127 -0.055 0.098 0.104 0.038 0.029 0.002 0.156* 0.115 0.067

3 G 0.044 -0.256** 0.155* -0.289** -0.265** 0.305** 0.069 0.141* -0.153* 0.091 -0.042 0.160* | 0.331** -0.078
P 0020 | [ 0143~ | [OESES @ [OESEE | 0047 | o0.a37% | [BEESER 0.084 0013 | 0.152* i -0.086

4 G 0.185** 0.268** 0.183** 0.006 -0.052 -0.055 -0.128 0.080 -0.035 0.091 -0.123 -0.015 -0.204**
P 0.148* 0.256** 0:155* -0.022 -0.046 -0.021 -0.126 0.076 -0.043 0.062 -0.101 0.008 -0.178**

5 G 0.026 0.207** 0.275** -0.093 -0.062 -0.167* 0.009 | 0.244** | 0.345** -0.079 | 0.262** 0.110
P -0.005 0.199** 0.257** -0.096 -0.041 -0.153* 0.006 0.228*’: 0.240** -0.080 | 0.207** 0.112

6 G 0.328** 0.040 0.142* 0.150* 0.041 0.071 0.086 0.115 0.007 0.158* 0.190**
P 0.247** 0.032 0.139* 0.118 0.040 0.079 0.073 0.092 -0.016 0.149* 0.145*

7 G 0.332** 0.200** 0.128 -0.012 | 0.368** 0.065 0.147* -0.013 | 0.535** 0.435**
P 0.257** 0.149* 0.111 -0.012 | 0.337** 0.077 0.069 -0.023 | 0.442** 0.360**

8 G -0.078 -0.084 0.014 0.024 -0.038 0.035 | 0.183** | 0.859** 0.618**
P -0.089 -0.102 0.010 0.019 -0.028 0.073 0.166* | 0.723** 0.540**

9 G 0.125 0.133* | 0.538** | 0.411** -0.032 -0.063 0.092 0.079
P 0.086 0.130 | 0.513** [ 0.387** -0.001 -0.058 0.082 0.036

10 G 0.235%* 0052 | 0.231** | 0147* | 0.172** | -0.059 0.010
P 0.211** 0.047 | 0.197** 0.078 0.170* -0.023 0.018

11 G 0.177** | 0.835** | 0.240** | 0.139* 0.042 -0.040
P 0.176** | 0.828** | 0.220** | 0.132* 0.031 -0.033

12 G 0.273** 0.046 0.062 | 0.146* 0.147*




P 0.268** 0.032 0052 | 0.141* 0.120
13 G 0.273** 0.073 0.040 0.004
P 0.238** 0.068 0.031 0.008
14 G 0.262%* 0.109 0.069
P 0.232** 0.103 0.014
15 G 0.145* 0.222**
P 0.125 0.220**
16 G 0.759**
P 0.591**
17 G 1.000
p

1.000




In all other cases, there were no significant correlations found with the number of primary<-—

branches per plant. In the second year, the number of primary branches per plant exhibited a
positive and significant correlation at the phenotypic level with the nNumber of fruits per cluster
(0.154). However, y¥ield Q/Ha (-0.181) displayed a highly negative and significant correlation

with this trait. No other traits were significantly correlated with the nNumber of primary

positive and significant correlation at the phenotypic level with the length-of-pedicle{0-185).
Conversely, y¥ield Q/Ha (-0.204) displayed a highly negative and significant correlation with

the trait. Not all other traits were significantly correlated with the number of primary branches

per plant.

In the first year, the l-ength of pedicle demonstrated highly positive and significant
correlations at the phenotypic level with nNumber of fruits per plant (0.286), aAverage fruit
weight (0.239), and tFotal fruit yield per plant (0.184). Conversely, aAscorbic acid (-0.172)
displayed a negative and significant correlation with the trait.For all other traits, there were no
significant correlations found with the length of pedicle. In the second year, the length of pedicle
exhibited highly positive and significant correlations at the phenotypic level with tFotal fruit
yield per plant (0.365), yield Q/Ha (0.351), aAverage fruit weight (0.341), nNumber of fruits per
cluster (0.289), and TSS (0.188). Conversely, tFotal sSugar (-0.220) and rReducing sugar (-
0.184) displayed highly negative and significant correlations with the trait. No other traits were
significantly correlated with the length of pedicle. In pooled data, the length of pedicle
demonstrated highly positive and significant correlations at the phenotypic level with niNumber
of fruits per plant (0.257), TSS (0.240), tFotal fruit yield per plant (0.207), and aAverage fruit
weight (0.199). However, tFotal sugar (-0.228) showed a highly negative and significant

correlation with the trait. No other traits were significantly correlated with the length of pedicle.

In the first year, nNumber of fruits per cluster exhibited highly positive and significant
correlations at the phenotypic level with tFotal fruit yield per plant (0.312), aAverage fruit
weight (0.279), nNumber of fruits per plant (0.263), nNon-reducing sugar (0.235), and tFotal
phenolic content (0.199). No data showed negative and significant correlations with the trait. No
other traits were significantly correlated with the days to nNumber of fruits per cluster.In the

second year, nNumber of fruits per cluster displayed highly positive and significant correlations
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at the phenotypic level with tFotal phenolic content (0.289), nNumber of fruits per cluster
(0.203), tFotal fruit yield per plant (0.189), and ¥yield Q/Ha (0.176). No traits showed highly
negative and significant correlations with the trait, and all other traits were not significantly
correlated with the number of fruits per cluster. In pooled data, nNumber of fruits per cluster
showed highly positive and significant correlations at the phenotypic level with aAverage fruit
weight (0.247), while no traits showed highly negative and significant correlations with the trait.

All other traits were not significantly correlated with the nNumber of fruits per cluster.

In the first year, aAverage fruit weight demonstrated highly positive and significant
correlations at the phenotypic level with tFotal fruit yield per plant (0.467), y¥ield Q/Ha (0.390),
nNon-reducing sugar (0.338), and nNumber of fruits per plant (0.268). No traits showed negative
and significant correlations with the trait, and all other traits were not significantly correlated
with the days to aAverage fruit weight. In the second year, aAverage fruit weight displayed
highly positive and significant correlations at the phenotypic level with tFotal fruit yield per
plant (0.365), y¥ield Q/Ha (0.351), aAverage fruit weight (0.341), nNumber of fruits per cluster
(0.289), and TSS (0.188). Conversely, tFotal Sugar (-0.220) and rReducing sugar (-0.184)
showed highly negative and significant correlations with the trait, while all other traits were not

significantly correlated with aAverage fruit weight.

In pooled data, aAverage fruit weight displayed highly positive and significant
correlations at the phenotypic level with tFotal fruit yield per plant (0.442), y¥ield Q/Ha (0.360),
nNon-reducing sSugar (0.337), and nNumber of fruits per plant (0.257). Conversely, tFotal sugar
(-0.228) exhibited a highly negative and significant correlation with the trait, while all other traits

were not significantly correlated with aAverage fruit weight.

In the first year, nNumber of fruits per plant exhibited highly positive and significant
correlations at the phenotypic level with tFotal fruit yield per plant (0.736), y¥ield Q/Ha (0.348),
nNon-reducing sugar (0.217), and tFotal phenolic content (0.191). No data showed negative and
significant correlations with the trait, and no traits were significantly correlated with the days to
nNumber of fruits per plant. In the second year, nNumber of fruits per plant displayed highly
positive and significant correlations at the phenotypic level with tFotal fruit yield per plant
(0.701), yield Q/ha (0.700), and aAscorbic acid (0.179). Conversely, tFotal phenolic content

showed a highly negative and significant correlation with the trait, while all other traits were not



significantly correlated with the nNumber of fruits per plant. In pooled data, nNumber of fruits
per plant showed highly positive and significant correlations at the phenotypic level with tFotal
fruit yield per plant (0.723) and ¥yield Q/Ha (0.540). No data showed highly negative and
significant correlations with the trait, and all other traits were not significantly correlated with

the Nnumber of fruits per plant.

In the first year, Ftotal phenolic content exhibited highly positive and significant
correlations at the phenotypic level with Npon-reducing sugar (0.438), Ftotal sugar (0.330),
Ftotal fruit yield per plant (0.262), and Bdry matter (0.186). No data showed negative and
significant correlations with the trait, and all other traits were not significantly correlated with
the days to Ftotal phenolic content.In pooled data, Aaverage fruit weight displayed highly
positive and significant correlations at the phenotypic level with Ftotal fruit yield per plant
(0.442), ¥yield Q/Ha (0.360), Nnon-reducing Sugar (0.337), and Nnumber of fruits per plant
(0.257). Conversely, Ftotal sugar (-0.228) exhibited a highly negative and significant correlation

with the trait, while all other traits were not significantly correlated with Aaverage fruit weight.

In the first year, nNumber of fruits per plant exhibited highly positive and significant
correlations at the phenotypic level with TFtotal fruit yield per plant (0.736),*¢yield Q/Ha (0.348),
Nnon-reducing sugar (0.217), and Ftotal phenolic content (0.191). No data showed negative and
significant correlations with the trait, and no traits were significantly correlated with the days to
Nnumber of fruits per plant. In the second year, Nnumber of fruits per plant displayed highly
positive and significant correlations at the phenotypic level with Ftotal fruit yield per plant
(0.701), yield Q/ha (0.700), and Aascorbic acid (0.179). Conversely, Ftotal phenolic content
showed a highly negative and significant correlation with the trait, while all other traits were not
significantly correlated with the Nnumber of fruits per plant. In pooled data, Nnumber of fruits
per plant showed highly positive and significant correlations at the phenotypic level with Ftotal
fruit yield per plant (0.723) and ¥yield Q/Ha (0.540). No data showed highly negative and
significant correlations with the trait, and all other traits were not significantly correlated with

the Nnumber of fruits per plant.

In the first year, Ftotal phenolic content exhibited highly positive and significant
correlations at the phenotypic level with Npon-reducing sugar (0.438), Ftotal sugar (0.330),
Ftotal fruit yield per plant (0.262), and Bdry matter (0.186). No data showed negative and



significant correlations with the trait, and all other traits were not significantly correlated with
the days to_t-Fotal phenolic content.For all other traits, there were no significant correlations

found with the Bdry matter content %.

In the first year, reducing sugar % displayed a highly positive and significant correlation
at the phenotypic level with tTFotal sugar (0.786), while TSS (-0.180) showed a negative and
significant correlation with the trait. All other traits were not significantly correlated with the
days to rReducing sugar %. In the second year, reducing sugar % exhibited a highly positive and
significant correlation at the phenotypic level with tFotal sugar (0.805), while nNon-reducing
sugar (-0.171) showed a highly negative and significant correlation with the trait. All other traits
were not significantly correlated with the rReducing sugar %. In pooled data, reducing sugar %
showed a highly positive and significant correlation at the phenotypic level with tFotal sugar
(0.828), while TSS (-0.220) and nMNon-reducing sugar (-0.176) showed highly negative and
significant correlations with the trait. All other traits were not significantly correlated with the

rReducing sugar %.

In Y1, the percentage of non-reducing sugar exhibited a highly positive and significant
phenotypic correlation with total fruit yield per plant (0.326) and yield per hectare (0.180). No
data demonstrated a negative and significant correlation with this trait. In additionAdditionatly,
no other traits were significantly correlated with the days to non-reducing sugar percentage. In
Y2, the non-reducing sugar percentage had a highly positive and significant phenotypic
correlation with total sugar (0.352), with no data showing a highly negative and significant
correlation with the trait. No other traits showed significant correlation with the non-reducing
sugar percentage. When pooled, the non-reducing sugar percentage displayed a highly positive
and significant phenotypic correlation with total sugar (0.268), with no data showing a highly
negative and significant correlation. Again, no other traits were significantly correlated with the

non-reducing sugar percentage.

In Y1, total sugar percentage was highly positive and significantly correlated at the
phenotypic level with no positive combinations, while TSS (-0.229) showed a negative and
significant correlation with the trait. No other traits were significantly correlated with the days to

total sugar percentage. In Y2, total sugar percentage was highly positive and significantly



correlated at the phenotypic level with no positive combinations, with TSS (-0.179) showing a

highly negative and significant correlation with the trait.

All other traits were not significantly correlated with the total sugar percentage. In the
pooled data, the total sugar percentage showed a highly positive and significant phenotypic
correlation with no positive combinations, while TSS (-0.238) exhibited a highly negative and
significant correlation with the trait. No other traits were significantly correlated with the total

sugar percentage.

In Y1, TSS Brix-had a highly positive and significant phenotypic correlation with no
positive combinations, whereas ascorbic acid (-0.260) showed a negative and significant
correlation with the trait. No other traits were significantly correlated with the days to TSS-Brix.
In Y2, TSS Brix-had a highly positive and significant phenotypic correlation with no positive
combinations, with ascorbic acid (-0.134) showing a negative and significant correlation. No

other traits were significantly correlated with TSS-Bix.

When pooled, TSS Brix-showed a highly positive and significant phenotypic correlation
with no positive combinations, while ascorbic acid (-0.232) exhibited a highly negative and
significant correlation with the trait. No other traits were significantly correlated with the

reducing sugar percentage.

In Y1, ascorbic acid displayed a highly positive and significant phenotypic correlation
with no combinations, with no combinations showing a negative and significant correlation. No

other traits were significantly correlated with the days to ascorbic acid.

In Y2, ascorbic acid showed a highly positive and significant phenotypic correlation with
no other combinations, and no combinations showed a highly negative and significant correlation
with this trait. No other traits were significantly correlated with ascorbic acid. In the pooled data,
ascorbic acid exhibited a highly positive and significant phenotypic correlation with no other
combinations, and again, no combinations showed a highly negative and significant correlation.

No other traits were significantly correlated with ascorbic acid.

In Y1, total fruit yield per plant demonstrated a highly positive and significant phenotypic

correlation with yield per hectare (0.351), with no combinations showing a negative and



significant correlation. No other traits were significantly correlated with total fruit yield per
plant. In Y2, total fruit yield per plant had a highly positive and significant phenotypic
correlation with yield per hectare (0.752), with no combinations showing a highly negative and
significant correlation. No other traits were significantly correlated with total fruit yield per
plant. In the pooled data, total fruit yield per plant showed a highly positive and significant
phenotypic correlation with yield per hectare (0.591), and no combinations showed a highly
negative and significant correlation. No other traits were significantly correlated with total fruit

yield per plant.

In Y1, yield per hectare (Yield Q/Ha) showed a highly positive and significant
phenotypic correlation with no other combinations, and no combinations exhibited a negative
and significant correlation with this trait. No other traits were significantly correlated with yield
per hectare. In Y2, yield per hectare again displayed a highly positive and significant phenotypic
correlation with no other combinations, and no combinations showed a highly negative and
significant correlation with the trait. No other traits were significantly correlated with yield per
hectare. In the pooled data, yield per hectare maintained a highly positive and significant
phenotypic correlation with no other combinations, and no combinations showed a highly
negative and significant correlation with the trait. No other traits were significantly correlated

with yield per hectare.These findings were earlier reported by- [10,11,12,13,14,15]

Genotype Correlation Coefficient

In Y1, days to 50% flowering demonstrated a highly positive and significant genotypic
correlation with days to first fruit harvestirg (0.460) and reducing sugar (0.215). Conversely, it
showed a negative and significant correlation with the number of primary branches per plant (-
0.236), the number of fruits per cluster (-0.226), and yield per hectare (-0.214). No other traits
were significantly correlated with days to 50% flowering.

In Y2, days to 50% flowering exhibited a highly positive and significant genotypic
correlation with days to first fruit harvesting (0.695), reducing sugar (0.297), total sugar (0.233),
ascorbic acid (0.188), and yield per hectare (0.177). It showed a highly negative and significant
correlation with the number of primary branches per plant (-0.270). No other traits were

significantly correlated with days to 50% flowering.
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In the pooled data, days to 50% flowering had a highly positive and significant genotypic
correlation with days to first fruit flowering (0.584) and reducing sugar (0.273). It showed a
highly negative and significant correlation with the number of primary branches per plant (-
0.315) and the number of fruits per cluster (-0.198). No other traits were significantly correlated
with days to 50% flowering.

In Y1, days to first fruit harvesting showed a highly positive and significant genotypic
correlation with pedicle length (0.256) and total fruit yield per plant (0.201). In contrast, plant
height (-0.204) had a negative and significant correlation with this trait. No other traits were
significantly correlated with days to first fruit harvesting.

In Y2, days to first fruit harvesting exhibited a highly positive and significant genotypic
correlation with ascorbic acid (0.182). Conversely, it showed highly negative and significant
correlations with the number of primary branches per plant (-0.417), the number of fruits per
cluster (-0.357), and plant height (-0.324). No other traits were significantly correlated with days
to first fruit harvesting.

In the pooled data, days to first fruit harvesting showed positive and significant genotypic
correlations with pedicle length (0.149), ascorbic acid (0.138), number of fruits per plant (0.133),
and total fruit yield per plant (0.132). On the other hand, it exhibited highly negative and
significant correlations with the number of fruits per cluster (-0.418), the number of primary
branches per plant (-0.349), and plant height (-0.260). No other traits were significantly
correlated with days to first fruit harvestirg.

In Y1, plant height showed highly positive and significant genotypic correlations with dry matter
(0.330), reducing sugar (0.268), ascorbic acid (0.222), and total sugar (0.185). Conversely, it had
negative and significant correlations with total fruit yield per plant (-0.395), the number of fruits
per plant (-0.295), average fruit weight per plant (-0.236), and total phenolic content (-0.213). No
other traits were significantly correlated with plant height.

In Y2, plant height displayed a highly positive and significant genotypic correlation with the
number of primary branches (0.194). It showed highly negative and significant correlations with
total phenolic content (-0.360), pedicle length (-0.199), and dry matter content (-0.187). No other
traits were significantly correlated with plant height.

In the pooled data, plant height showed highly positive and significant genotypic

correlations with ascorbic acid (0.160) and the number of fruits per cluster (0.155). Conversely,



it exhibited highly negative and significant correlations with total fruit yield per plant (-0.331),
average fruit weight (-0.289), number of fruits per plant (-0.265), and pedicle length (-0.256). No
other traits were significantly correlated with plant height.

In Y1, the number of primary branches per plant showed highly positive and significant
genotypic correlations with average fruit weight (0.486), number of fruits per cluster (0.458),
total fruit yield per plant (0.353), number of fruits per plant (0.313), pedicle length (0.297), and
yield per hectare (0.251). On the other hand, dry matter content (-0.176) exhibited a negative and
significant correlation with this trait. No other traits were significantly correlated with the
number of primary branches.

In Y2, the number of primary branches showed a highly positive and significant
genotypic correlation with TSS (0.182). Conversely, it had a highly negative and significant
correlation with yield per hectare (-0.213). No other traits were significantly correlated with the
number of primary branches.

In the pooled data, the number of primary branches showed highly positive and
significant genotypic correlations with the number of fruits per cluster (0.268), pedicle length
(0.185), and average fruit weight per plant (0.183). Conversely, yield per hectare (Yield Q/Ha)
had a highly negative and significant correlation with this trait (-0.204). No other traits were
significantly correlated with the number of primary branches.

In Y1, pedicle length exhibited highly positive and significant genotypic correlations with
TSS (0.392), total fruit yield per plant (0.327), number of fruits per plant (0.291), and average
fruit weight (0.269). In contrast, ascorbic acid (-0.181) showed a highly negative and significant
correlation with pedicle length. No other traits were significantly correlated with pedicle length.

In Y2, pedicle length showed highly positive and significant genotypic correlations with
the number of fruits per plant (0.414), yield per hectare (0.413), total fruit yield per plant (0.355),
average fruit weight (0.340), TSS (0.314), and the number of fruits per cluster (0.184). On the
other hand, total sugar (-0.235) and reducing sugar (-0.207) exhibited highly negative and
significant correlations with pedicle length. No other traits were significantly correlated with
pedicle length.

In the pooled data, pedicle length showed highly positive and significant genotypic
correlations with TSS (0.345), the number of fruits per plant (0.275), total fruit yield per plant
(0.262), and average fruit weight (0.207). Conversely, it exhibited a highly negative and



significant correlation with total sugar (-0.244). No other traits were significantly correlated with
pedicle length.

In Y1, the number of fruits per cluster demonstrated highly positive and significant
genotypic correlations with average fruit weight (0.369), yield per hectare (0.358), number of
fruits per plant (0.297), non-reducing sugar (0.232), total sugar (0.203), and total phenolic
content (0.176). There were no highly negative and significant correlations for this trait. No other
traits were significantly correlated with the number of fruits per cluster.

In Y2, the number of fruits per cluster showed highly positive and significant genotypic
correlations with dry matter content (0.341), average fruit weight (0.339), and total fruit yield per
plant (0.221). There were no highly negative and significant correlations for this trait. No other
traits were significantly correlated with the number of fruits per cluster.

In the pooled data, the number of fruits per cluster displayed highly positive and
significant genotypic correlations with average fruit weight (0.328) and yield per hectare (0.190).
There were no highly negative and significant correlations for this trait. No other traits were
significantly correlated with the number of fruits per cluster.

In Y1, average fruit weight showed highly positive and significant genotypic correlations
with total fruit yield per plant (0.569), yield per hectare (0.454), non-reducing sugar (0.366),
number of fruits per plant (0.348), and total phenolic content (0.183). There were no highly
negative and significant correlations for this trait. No other traits were significantly correlated
with average fruit weight.

In Y2, aAverage fruit weight displayed strong positive correlations at the genotypic level
with Yield Q/Ha (0.478), nNumber of fruits per plant (0.445), t¥otal fruit yield per plant (0.409),
TSS (0.195), and tFotal sugar (0.180). No significant negative correlations were found for any
trait. Other traits did not show significant correlations with aAverage fruit weight.

In pooled data, aAverage fruit weight showed significant positive correlations at the
genotypic level with tFotal fruit yield per plant (0.535), y¥ield Q/Ha (0.435), non-reducing
sugar (0.368), nNumber of fruits per plant (0.332), and tFotal phenolic content (0.200). There
were no significant negative correlations found for any trait. All other traits did not show
significant correlations with aAverage fruit weight.

In Y1, nNumber of fruits per plant exhibited strong positive correlations at the genotypic
level with tFotal fruit yield per plant (0.905), y¥ield Q/Ha (0.453), non-reducing sugar (0.237),



and tFotal phenolic content (0.202). No significant negative correlations were observed for any
trait. Other traits did not show significant correlations with Nnumber of fruits per plant.

In Y2, nNumber of fruits per plant showed strong positive correlations at the genotypic
level with tFotal fruit yield per plant (0.793), y¥ield Q/Ha (0.787), and aAscorbic acid (0.210).
There was a significant negative correlation (-0.298) found with nNumber of fruits per plant.

In pooled data, all other characteristics did not exhibit significant correlations with the
nNumber of fruits per plant. Among these, nNumber of fruits per plant displayed notably strong
positive correlations at the genotypic level with tFotal fruit yield per plant (0.859), y¥ield Q/Ha
(0.618), and aAscorbic acid (0.183). There were no instances of highly negative and significant
correlations with this trait. All other traits did not show significant correlations with the
nNumber of fruits per plant.

In Y1, tFotal phenolic content demonstrated strong positive correlations at the genotypic
level with total non-reducing sugar (0.460), total yield per plant (0.307), y¥ield Q/Ha (0.273),
dBry matter content (0.255), and reducing sugar (0.198). No significant negative correlations
were identified for this trait. All other traits did not exhibit significant correlations with tFotal
phenolic content.

In Y2, total phenolic content exhibited strong positive and significant correlations at the
genotypic level with total non-reducing sugar (0.545) and total sugar (0.406). Conversely,
ascorbic acid (-0.153) and t¥ield Q/Ha (-0.137) showed negative and significant correlations
with this trait. No other traits showed significant correlations with total phenolic content.

In pooled data, total phenolic content showed strong positive and significant correlations
at the genotypic level with non-reducing sugar (0.538), total sugar (0.411), and reducing sugar
(0.133). There were no instances of highly negative and significant correlations with this trait.
No other traits were found to be significantly correlated with total phenolic content.

In Y1, dry matter content displayed strong positive and significant correlations at the
genotypic level with total sugar (0.437), reducing sugar (0.350), and yield Q/Ha (0.185). No
significant negative correlations were observed for this trait. All other traits did not show
significant correlations with dry matter content.

In Y2, dry matter content showed strong positive and significant correlations at the

genotypic level with aAscorbic acid (0.277) and TSS (0.208). Conversely, non-reducing sugar (-



0.163) exhibited a negative and significant correlation with this trait. No other traits were found
to be significantly correlated with dry matter content.

In pooled data, dBry matter content displayed strong positive and significant correlations
at the genotypic level with reducing sugar (0.235), total sugar (0.231), and aAscorbic acid
(0.172). There were no instances of highly negative and significant correlations with this trait.
All other traits did not show significant correlations with dBry matter content.

In Y1, reducing sugar exhibited strong positive and significant correlations at the
genotypic level with total sugar (0.802), y¥ield Q/Ha (0.453), and aAscorbic acid (0.185).
However, TSS (-0.244) showed a strong negative and significant correlation with this trait. All
other traits did not show significant correlations with rReducing sugar.

In Y2, reducing sugar showed strong positive and significant correlations at the genotypic
level with total sugar (0.821). However, TSS (-0.179) showed a strong negative and significant
correlation with this trait. All other traits did not show significant correlations with rReducing
sugar.

In pooled data, reducing sugar demonstrated strong positive and significant correlations
at the genotypic level with tFotal sugar (0.835). However, TSS (-0.240) and non-reducing sugar
(-0.176) exhibited strong negative and significant correlations with this trait. All other traits did
not show significant correlations with rReducing sugar.

In Y1, non-reducing sugar demonstrated strong positive and significant correlations at the
genotypic level with total fruit yield per plant (0.341) and y¥ield Q/Ha (0.263). No significant
negative correlations were found for this trait. All other traits did not show significant
correlations with non-reducing sugar.

In Y2, non-reducing sugar showed strong positive and significant correlations at the
genotypic level with total sugar (0.367). No significant negative correlations were found for this
trait. All other traits did not show significant correlations with non-reducing sugar.

In pooled data, non-reducing sugar exhibited strong positive and significant correlations
at the genotypic level with tFotal sugar (0.273). No significant negative correlations were found
for this trait. All other traits did not show significant correlations with non-reducing sugar.

In Y1, tFotal sugar displayed strong positive and significant correlations at the genotypic
level with total fruit yield per plant. However, TSS (-0.275) showed a strong negative and

significant correlation with this trait.



In Y1, tFotal sugar did not show significant correlations with any other traits. However,
TSS (-0.221) exhibited a strong negative and significant correlation with this trait. All other traits
did not demonstrate significant correlations with tFotal sugar.

In pooled data, tFotal sugar did not show significant correlations with any other traits, but
TSS (-0.273) displayed a strong negative and significant correlation with this trait. All other
traits did not demonstrate significant correlations with tFotal sugar.

In Y2, tFotal sugar did not show significant correlations with any other traits. However,
TSS brix-(-0.221) exhibited a strong negative and significant correlation with this trait. All other
traits did not demonstrate significant correlations with tFotal sugar.

In Y1, TSS brix-showed a strong positive and significant correlation at the genotypic
level with ¥yield Q/Ha (0.240). However, aAscorbic acid (-0.275) showed a strong negative and
significant correlation with this trait. All other traits did not demonstrate significant correlations
with TSS-brix.

In Y2, TSS brix-did not show significant correlations with any other traits. However,
Aascorbic acid (-0.134) exhibited a negative and significant correlation with this trait. All other
traits did not demonstrate significant correlations with TSS brix.

In pooled data, TSS brix-exhibited a strong positive and significant correlation at the
genotypic level with no positive associations. However, aAscorbic acid (-0.262) showed a strong
negative and significant correlation with this trait. All other traits did not show significant
correlations with TSS brix.

In Y1, aAscorbic acid demonstrated a strong positive and significant correlation at the
genotypic level with no positive relationships observed. There were no instances of highly
negative and significant correlations with this trait. All other traits did not show significant
correlations with aAscorbic acid.

In Y2, aAscorbic acid showed a strong positive and significant correlation at the
genotypic level with no positive relationships identified. However, aAscorbic acid (-0.155)
exhibited a negative and significant correlation with this trait. All other traits did not show
significant correlations with Aascorbic acid.

In pooled data, Aascorbic acid displayed a strong positive and significant correlation at

the genotypic level with y¥ield Q/Ha (0.222). There were no instances of highly negative and



significant correlations with this trait. All other traits did not show significant correlations with
aAscorbic acid.

In Y1, tFotal fruit yield per plant demonstrated a strong positive and significant
correlation at the genotypic level with ¥yield Q/Ha (0.570). There were no instances of highly
negative and significant correlations with this trait. All other traits did not show significant
correlations with Ftotal fruit yield per plant.

In Y2, Ftotal fruit yield per plant exhibited a strong positive and significant correlation at
the genotypic level with ¥yield Q/Ha (0.883). There were no instances of a negative and
significant correlation with this trait. All other traits did not show significant correlations with
Ftotal fruit yield per plant.

In pooled data, Ftotal fruit yield per plant showed a strong positive and significant
correlation at the genotypic level with ¥yield Q/Ha (0.759). There were no instances of a
negative and significant correlation with this trait. All other traits did not show significant
correlations with Ftotal fruit yield per plant.

In Y1, ¥yield Q/Ha demonstrated a strong positive and significant correlation at the
genotypic level with no positive relationships observed. However, there were no instances of a
highly negative and significant correlation with this trait. All other traits did not show significant
correlations with ¥yield Q/Ha.

In Y2, ¥yield Q/Ha showed a strong positive and significant correlation at the genotypic
level with no positive relationships identified. However, there were no instances of a negative
and significant correlation with this trait. All other traits did not show significant correlations
with ¥yield Q/Ha. In pooled data, ¥yield Q/Ha exhibited a strong positive and significant
correlation at the genotypic level with no positive relationships observed. However, there were
no instances of a highly negative and significant correlation with this trait. All other traits did not
show significant correlations with ¥yield Q/Ha. These findings were earlier reported by-
[6,8,16,17,18,19,20,21,22]

Conclusion
Correlation coefficients were calculated between yield and its attributes at both genotypic and
phenotypic levels to understand the relationships among these characteristics. This analysis

provides insights into the extent and direction of selection pressure needed for practical

g
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applications. Generally, genotypic correlations are emphasized due to the masking effect of
genotypes on trait expression.In pooled data, Aaverage fruit weight exhibited strong positive and
significant correlations at the phenotypic level with Ftotal fruit yield per plant (0.442), ¥yield
Q/Ha (0.360), Nnon-reducing Sugar (0.337), and Nnumber of fruits per plant (0.257). At the
genotypic level across pooled data, Aaverage fruit weight showed strong positive and significant
correlations with Ftotal fruits yield per plant (0.535), ¥yield Q/Ha (0.435), non-reducing sugar
(0.368), Nnumber of fruits per plant (0.332), and Ftotal phenolic content (0.200). No significant
negative correlations were observed for any trait. All other traits did, noet show:significant

correlations with Aaverage fruit weight.
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