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Abstract

Afful, N. T., Nyadanu, D., Akromah, R., Amoatey, H. M. & Annor, C. (2024). Genetic variation, heritability and genetic
advance of eggplant accessions (Solanum spp.). Bulg. J. Agric. Sci., 30(1), 67-74

Eggplants are economically important vegetable crops in many parts of the world especially Asia and Africa, where their
fruits and leaves play a vital role in many diets. An experiment was conducted to study the genetic variability, heritability and
genetic advance for 24 quantitative characters in eggplant. Thirty three accessions were planted in pots on the research field of
the Faculty of Agriculture, Kwame Nkrumah University of Science and Technology, Kumasi using Completely Randomized
Design. The analysis of variance showed significant genetic variation among the accessions for the characters studied indicat-
ing the presence of adequate amount of variability. High phenotypic and genotypic coefficient of variation (PCV and GCV)
were observed for plant height, days to first flower opening, days to 50% flower opening, fruit calyx prickles, number of fruits/
plant, fruit weight/plant, fruit yield/plant and number of seeds/fruit. High heritability coupled with high genetic advance were
observed for fruit length, fruit breadth, fruit length and breadth ratio, fruit pedicel thickness, fruit pedicel prickles, fruit calyx
prickles and number of locus/fruit. Thus, these characters could be included in the selection criteria for eggplant improvement.

Keywords: Solanum species; eggplants; accessions; genetic variability; heritability; genetic advance
Abbreviations: PV — phenotypic variation; GV — genotypic variation; PCV — phenotypic coefficient of variation;
GCV - genotypic coefficient of variation

Introduction

Eggplants (Solanum spp.) are one of the most important
fruit vegetables with world production exceeding 49.4 million
tonnes (FAO, 2015). With its great phenotypic variability, egg-
plant fruits present a good source of dietary fiber and vitamins
(vitamins A, B1 and B6), and provides substantial quantities
of minerals such as phosphorus, potassium, calcium and mag-
nesium (Raigdn et al., 2008; Okmen et al., 2009). Further, they
contain higher content of free reducing sugars, anthocyanin,
phenols, glycoalkaloids and amide proteins which is linked to

their medicinal properties (Mariola et al., 2013; Sabolu et al.,
2014). Consequently, they are used as a staple food in many
tropical and subtropical countries and are one of the 35 crops
judged to be most important for food security (Fowler et al.,
2003). In spite of all these attributes, cultivated eggplants are
susceptible to numerous diseases and parasites, including soil-
borne pathogens and pests (Collonnier et al., 2001; Bletsos
et al., 2003; Daunay, 2008). Moreover, they have narrow ge-
netic base compared to their wild relatives such as S. forvum
(ST004-03) and S. anguivi (San005-01) that have much high-
er genetic diversity, and are a source of variation for resis-
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tant genes that can be utilized in eggplant breeding (Weese &
Bohs, 2010; Daunay & Hazra, 2012; Vorontsova et al., 2013;
Mutegi et al., 2015).

However, for a plant breeder to carry out an effective
breeding programme, he/she should be abreast with the quan-
tum of genetic diversity available in a base population for
exploitation and the extent to which the desirable traits are
heritable (Syafrudin et al., 2016). The collection, selection
and estimation of genetic variability among cultivars of egg-
plants is essential for directing crosses, evaluating available
germplasm and for maintaining appropriate range of genetic
diversity (Adeniji et al., 2013), while broadening the genetic
base of cultivated varieties. Nonetheless, selection will only
be effective when there is significant amount of genetic vari-

ability among the individual breeding materials. The objective
of this study was therefore to assess the variability, heritability
and genetic advance of yield and its components in eggplant
which would eventually help in the selection of desired traits
that may contribute in the improvement of eggplants in Ghana.

Materials and Methods

Experimental materials and site

Thirty three (33) eggplant accessions were collected
from Central, Western, Greater Accra, Ashanti and Northern
regions of Ghana. They included twelve (12) S. aethiopicum
accessions, eight (8) S. melongena accessions, seven (7) S.
macrocarpon accessions and four (4) S. torvum and two (2)
S. anguivi accessions representing wild types (Table 1). The

Table 1. List of eggplant accessions used for genetic diversity studies

Accessions Collection site Region Taxon Status
San005-01 Atonsu Ashanti San Wild
San005-02 Atonsu Ashanti San Wild
SA002-01 Bunso/ PGRRI Eastern SA (Gilo gp) Cultivated
SA002-02 Bunso/ PGRRI Eastern SA (Gilo gp) Cultivated
SA002-03 Bunso/ PGRRI Eastern SA (Gilo gp) Cultivated
SA002-04 Kejetia Ashanti SA (Gilo gp) Cultivated
SA002-05 Kejetia Ashanti SA (Gilo gp) Cultivated
SA002-06 Kejetia Ashanti SA (Gilo gp) Cultivated
SA002-07 Bunso/ PGRRI Eastern SA (Shum gp.) Semi-cultivated
SA002-08 Bunso/ PGRRI Eastern SA(Shum gp) Semi-cultivated
SA002-09 Bole Northern SA (Kumba gp) Cultivated
SA002-10 Bawku Northern SA (Kumba gp) Cultivated
SA002-11 Bawku Northern SA (Kumba gp) Cultivated
SA002-12 Yedi Northern SA (Kumba gp) Cultivated
ST004-01 Adenta Greater Accra ST Wild
ST004-02 Abura Cental ST Wild
ST004-03 Atonsu Ashanti ST Wild
ST004-04 Juaboso Western ST Wild
SM001-01 Abura Central SM Cultivated
SM001-02 Juaboso Western SM Cultivated
SM001-03 Abura Central SM Cultivated
SM001-04 Mankesim Central SM Cultivated
SMO001-05 Mankesim Central SM Cultivated
SMO001-06 Dome Greater Accra SM Cultivated
SMO001-07 Abura Central SM Cultivated
SM001-08 Mankesim Central SM Cultivated
SMA003-01 Abura Central SMA Cultivated
SMA003-02 Keta Volta SMA Cultivated
SMA003-03 Ajumako Besease Central SMA Semi-wild
SMA003-05 Juaboso Western SMA Semi-wild
SMA003-06 Denu Volta SMA Cultivated
SMA003-07 Denu Volta SMA Cultivated
SMAO003-08 Denu Volta SMA Cultivated

San — S. anguivi, SM — S. melongena, SMA — S. macrocarpon, ST — S. torvum and SA — S. aethiopicum
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seeds of these accessions were sown in trays and seedlings
were transplanted into pots (containing 4 kg of steam-steril-
ized soil) on the field four weeks after emergence at the re-
search field of the Faculty of Agriculture, Kwame Nkrumah
University of Science and Technology, Ghana.

Experimental design

The experiment was laid down in a Completely Random-
ized Design with four replications. Pots were spaced 60 cm
apart within the same accession and 75 cm apart between dif-
ferent accessions to accommodate 99 plants per replicate and
396 plants on the field. All standard recommendations and
agricultural practices of eggplant productions were adhered
to for normal plant growth.

Data collection and analyses

Data were recorded from selected plants from each of
the accessions for leaf length (cm), leaf width (cm), leaf
prickle, plant height (cm), stem girth (mm), plant branch-
ing, days to 1% flower opening, days to 50% flowering, fruit
pedicle length (cm), fruit pedicle thickness (cm), fruit length
(cm), fruit breadth (cm), fruit length/breadth ratio, fruit ca-
lyx prickles, fruit pedicle prickles, number of fruit per plant,
fruit weight per plant (g), fruit yield/plant (kg/ha), number
of seeds/fruit, seed diameter (cm), seed weight (g) and num-
ber of locules/fruit using descriptors for eggplant (IBPGR,
1990). Data collected were subjected to Analysis of Variance
(ANOVA). The Analyses were carried out using GenStat sta-
tistical software programme (11" edition).

Estimation of variance components

The phenotypic and genotypic variances, phenotypic and
genotypic coefficient of variation were estimated according
to the method suggested by Kwon & Torrie (1964) using the
formula below;

Genotype Mean Square (GMS) — Error Mean Square (EMS)

Estimation of heritability in broad sense and genetic
advance

Heritability in the broad sense was calculated by the for-
mula described by Allard (1960) as follow:

h?b = av %100, 5)
PV
where: h’b = Heritability (broad sense); GV = Genotypic
variance and PV = Phenotypic variance.
The expected genetic advance and genetic advance in
percentage of mean was calculated by using method de-
scribed by (Falconer, 1989):

GA =\PVh?D, (6)

where: K = 2.06 at 5% selection intensity for the trait;
PV = Phenotypic Variance for the trait; h’b = Broad sense
heritability of the trait; Genetic advance as percentage of
mean (GAM) was calculated as:

GA
GAM% = ——x100, (7)
X
where: GA=expected genetic advance and = grand mean of
a character.

Results and Discussion

Analysis of variance

The mean squares of the analysis of variance showed that
accessions varied significantly (P < 0.01) for most traits un-
der study (Table 2). This indicates the presence of sufficient
natural variation among accessions for the various traits
measured. The distinct diversity observed for fruit, inflo-
rescence and seed characteristics suggest the scope for se-
lecting suitable initial breeding material for effective genetic
improvement as well as in-situ and ex-situ conservation of

GV = , 1
Number of replication (r) M
where GV = Genotypic Variance.
PV = Genotypic variance + Environmental variance, 2)
where PV = Phenootypic Variance.
Genotypic and Phenotypic coefficient of variation were calculated as:
GV
GCV = =X 100 3)
PV
PCV—\/ —x 100, 4)

where: GCV% = Genotypic Coefficient of variation; GV = Genotypic Variance; PCV % = Phenotypic Coefficient of Variation;
PV = Phenotypic Variance; EV = Environmental Variance; Environmental variance = Error mean square.
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eggplant in Ghana. Boyaci et al. (2015) and Solaimana et al.
(2015) also reported on adequate variation for quantitative
traits in cultivars of eggplant. The application of Turkeys test
to determine the extent of variability with respect to the dif-
ferent traits indicated that accession SA002-07 had the low-
est number of days to first (44days) and 50% (48 days) flow-
er opening and the lowest number of seeds/fruit (34 seeds)
(Table 3). Accession ST004-04 had the maximum number
of days to first and 50% flower opening and plant branching
(19) while accession SM001-08 showed the highest number

of seeds/fruit (1544 seeds). Further, SM001-04 recorded the
highest mean values for fruit length (12.60 cm), fruit weight/
plant (631.10 kg) and plant height (60.83 cm) whereas acces-
sions SM002-07 and San001-02 showed maximum average
values for number of fruits/plant (9573) and fruit breadth
(8.41 cm), respectively (Table 3). Thus the plant breeder can
breed for earliness or lateness using accessions SA002-07
and ST004-04; while for high fruit yield selection can be
made from accessions SM001-07, SMA005-06, San005-02,
SM002-04 and San001-02.

Table 2. Analysis of variance for quantitative characters in eggplant

SOV Df LL LW LP PL PH SG PB DF'
Acc 32 31.37%* 19.08** 17.05%* 17.05%* 460.96** 0.14%* 22.32%%* 2150.61**
Error 99 7.72 6.63 6.26 2.05 9.2 0.001 0.29 61.33
SOV Df DF50% FL FB FL/FB FPL FPT FCP FPP
Acc 32 2022.04** 41.71%* 20.58** 1.15%* 7.57** 0.59** 169.66** 19.90**
Error 99 52.36 0.31 0.27 0.06 0.09 0.01 0.11 0.04
SOV Df NL/F RFCL NEF/P FW/P FY/P NS/F SS SW
Acc 32 23.25%* 9.77** 3565506** | 68708.16%* | 27149.00%* | 656108.00** | 0.012** 0.202**
Error 99 0.48 0.09 11018401 581.5 5151525 9491 0.001 0.05

LL — leaf length, LW — leaf width, LP — leaf prickle, PL — petiole length, FL- fruit length, FB — fruit breadth, FPL — fruit pedicle length, FPT — fruit pedicle
thickness, FCP — fruit calyx prickles, FPP — fruit pedicel prickles, NL/F — number of locules/fruit, RFCL — relative fruit calyx length, NF/P — number of
fruit/ plant, FW/P — fruit weight/plant, FY/P — fruit yield/plant, NS/F — number of seeds/ fruit, PB- plant branching, PH — plant height at flowering, SG —
stem girth, DF (1%') — days to first flowering, DF (50%) — days to 50% flowering, SS- seed size and SW — 100 seed weight, Acc — accession, ** — significant
at probability level of 0.01, Df — Degree of freedom.

Table 3. Quantitative characteristics of the eggplant accessions

Accession Ufem)  W(m) 1P PLiem) |PH(em) SG(mm) PB DF (st} DF(50%) FL(em) FBfcm) FL/FB  FPL(em) FPT(cm) FCP PP NJF  RFCL(%) NF/P_ FW/P(z) YieldKg/ha |NS/F SS{em) SW(g)
San005-01 1610e 1524kl 000  |23b 4944 042b |67 730m &500b  116a 090a 128cdefg0ia 0Bbc 000a 0.00a |1d0ab 066 14811g 3210a  5%BOa  4600a 03 ahdk 012a
San005-02 339ab  1077de  [2%e  |374c  5228mno  091Kim  |978cdefg  8430n 8570b 1122 094sb 12lcdef 047ab 0132 0002 0002  140ab 3145] 233.00¢f 9020b  167204b  |5300ab 020 chcd 0Ma
SA002-01 253a 980 La7h (931 4066¢f  079ghi 1022 defghij 8870b | R.30c  602de 407cde 148fghi 224jk 077K 0a 000a 760k %77k 7892 14440c  26774c  51470fg 028 defgh 010a
SA002-02 002 Imno 1802mn [000a  |761h  3997ef  084i  |88ac  9830fgh 107.30hijk 684fg |472f  146efghi 240jk O0S8hij 0.00a 0.00a 50fgh 1516a 1500a 32.70h  5%18%h |2%6330cd  0.2abade 015a
500203 63lef  1350ghij 0002 |7.31fgh |3243d 0Rim  8#a 9800 |97.70cde  636ef 472f 135 defgl224jk  058hij 000a 0002 540gh  23.30ef 11la 20080fg 52519fg 000 cde 037fgh  0la
SA002-04 1429bcd  1326ghi 000  |540d  4021ef  093Im  |1078hik  10200hijl10870ik 206b [156b 137defgl74fgh O3bcde 0.00a 0.00a  460efy 3176]  378bc 154%0cde 286397cde |53830fg  0.5bcdef 017a
SA002-05 1861 1579Km  [148b  |613e  5287n0  084() 1022 defghij 10430ijk 106.70ghik 292b [270b  128cdefglS2defg 040cdel 0.00a 0.00a  460efg 56k 4l44c 14030c  26075c  51070fg  02abc  0a
500206 0650p 19650 2Be  [583d  5230mno 1000 |1178lm  10500jk U170k  162ab [152zb |116hcdefllBede 0Fcde 0002  0.00a  480efy 5183p  3856c 19250e  356837e | 7330cdef 030efgh  110b
500207 1% 45l 0a  |18a (5037 jkimn 027a  1333n  4500a 49.00a  |152ab |130ab 117 bedeO%abc 016ab 000 000a 420de 2069 10844d 5770ab  106959ab |270a  0.0efgh 0.28a
500208 1172 65lab 00a  |1Wa  |387e 045bc 1000 defghi 4230a 48302 152ab [140ab 115abcdelifbed 0Rcd 0.00a 000 100  20.17de 10278 5760b  1067.73ab |5100ab  0.27 adefg 0.a
500209 1499 197defg 0002 |6l%e 20132 043b 989 defgh 96.00def|030def 492c [474f  126cdefgliddef |044defg 0.00a 0002  800lm 1895d 456a  13590c  2519.8c  |40330def 0.23abude 0.26a
SA002-10 7.0 1393ghij  000a  |643e 308 075g  |Bn 103007 10530ghij 372b  384cd 101abc L74fgh Odéefeh 0.00a 0.00a 640ij |1650b 1367a 18320de  348866de |45830efg 0.5 bedef 0l4a
SA002-11 UM  DE2fg  000a  |6Xe  2470b 062 1056 fghijk %400de 10170efg 494c 5785 084ab L72fgh 0S2fghi 0.00a 00a 820Im 1642b 6%a 198c  259147c  |887.30ikl  035h  023a
500212 4% 1B04fgh 0002 [sdsd  |2409b 047bod  956bude 10570k |107.30hijk  466c [552g  083a  Li2defg 046efgh 0.00a 0002  860mn 1878c 62a 14530c  26B43c  |81400ik  033gh  025a
ST004-01 646ef 1574kl 9%6c  |645e  46.10hi 084i]  |Ba4n 151701 154001 162ab |126ah 12%cdefglL53defg Qcde 000 0.00a | 200bc 628K 23378ef 254701  472137f | 2830c  018ab  0Ba
ST004-02 910jk  1869mn  |10.9d  |753gh  54100p  0%4m 17780 151301 154701 156ab |120ab 143 defglL4defg QMcde |0.00a  0.00a 260c 085§ 2278e 257.60{  47B13f | 2190c  0i7a  0La
ST004-03 1961 Kmn 1830mn 100 [7.3f  [5962q 097mn 17330 15230 154001 158ab |118ab 137defgflS9efg 0.27bc |0.00a 000 |220bc 2530f 23289ef 252801 46615t |21600bc  020abc  012a
ST004-04 1953kim  1833mn  |974c  |.U7fg  |S6alp 087K 17330 153301 154701 158ab |128ab 130cdefgledefz 034cde 0.00a 0.00a 360d 3093 2484f 28510fgh 52490fgh 21870c  0l7a  0Ba
SMO01-01 7.39gh  1707Mm  [000a  |9%ij 3118l 084  |944bal  9500def 1027efgh 7385 [362c 199 400m O0Gij 000a 00a 600hi 4093n 944a 30670gh  56530gh 83N 023k 0%a
SM01-02 1805hi  1513hik 0002 |03kl 4927jk 076g  1044efghijk 10200hij10830ik 10301 |666h  158ghi 482n |1330p 0.00a 0002  480efg 36.84Im 9562  42080ij  781891f |%L30Kl 027 cdefg 038a
SMO01-03 18271 1529hijkl 310f 983k 5009 kimn 084 1067 ghik 10530k 1070k  698fg 434def 178{ 48n 13p 000a 0a 640§ 0091 1044a 22700 70411 105701  02efsh 0Ma
SMO01-04 94k Bashijk  000a |94 8053q 076gh  1133Km  97.70¢fg 10470fghi 1282] [377cd 429k  4%n  0%Bm 000a 00a 360d 2651gh 17.78ab 6380k 118773k |T270hi  0.27cdefg 0Bb
SMO0L-05 Al3p  122km 0002 [0311 (5223 Imno  092Im 122K 92.70bd 10470fghi 9941 806§ 142defgr428m 120no 0.00a 0002  920n  BI7n 94da 34N 714890 LR1m  028defgh 0Ma
SMO01-06 20550p  1748Imn 0002 |9.%jK  4997jkim  082hj  |1100j  102.00hijl106.00ghij 1.0 |646h 156ghi 500n | 158q 0.00a 000a 10600 3BO4mn 500a 43360j  803754] | 2400cde  0.28defgh 03a
SM01-07 NBmno B36iK  00a  |1L3%m 424915 085ijk 1041 defghij 9%30fgh 10630ghik 836h [843] 118 cdef476n |1280p (0.00a 00a 7.00jk 4730 83a 4880 75793 |14490n  03h  0Ba
SMO01-08 N480p  1B60Km 0002 |95 4a7ij 076g 1022 defghij 10230hij|106.00 ghij 644ef 420cdef 162hi 478n  |L14n 0002 000  340lmn 45940 4332 2720fg  504763fg 1458300 027 cdefg 0.38a
Smal001 20270 1232efg  000a  |246b 5207 Kmno 055e  1089iK  |10L30ghi109.00ik 849h |7711  1i0abcd 3161 09%m 0.00a |000a 52lfgh 46370 267a 14710cd 27679 |81370ik  0.20abc  027a
Smad302  1417b  1078def 000a  |521d  |5262mno  066f 1067 ghijk |10030ghi106.00ghij 568d 472f 10fabc 26k 070k 0.00a |000a 500efg 480p 10800 1510cde 280465cde |[124670m  0.28defgh 0.38a
Smad03-03 19.77kmn_ 6.85b 10%g  (305b  2949¢ 053de  L22m 103700k 10870k 700%g |7.00h  1i9cdef 3021 082K  R40c 1120c 360d  7204r 7.00jk 27580fg  51251fg  |74470hij  0.20abc  036a
Sma03-05 1943kl 1702Kim 39K |404c  |3946e 077gh  967clef  |10500jk 10570ghij 732g |654h  1iSabcde254k  08Im 2020b 6680b  440def 65559 840Imn 16470cde 305304cde |580.00gh .25 bedef 037a
Small306 1.2 8&3hc 000a 409c  [5247mno  046bc  1100jk  8900bc 97.30cde |482c |400cde 15 abcd L74fgh OSOhij 0.0 000a 420de 3¥.00Im 578a 15230cde 2823.1%cde |87400iKl  0.25 bedef 0.3a
Sma00307  18.10hi  1059cde 0002 |298b  |440gh  077gh 101 defghij 93.00cd %.00cd  488c  460ef 1d2abcd L73ghi 078K 0.00a 000a  600hi 27.83h 7.33a  14230c  2637.82c  |78000ij  0.30efgh 0.38a
Sma00308  1423bc  1098def 0.00a  3.8b 32594 050cde  978clefg  8370b %.70de  4900c 420 cdef 119 cdef 210hj 055ghi 0.00a 000a  520fgh 2590fg S44a 13540 2509.91c  |87670ikl  0.28defgh 036a

LL — leaf length, LW — leaf width, LP — leaf prickle, PL — petiole length, FL — fruit length, FB — fruit breadth, FPL — fruit pedicle length,
FPT — fruit pedicle thickness, FCP — fruit calyx prickles, FPP — fruit pedicel prickles, NL/F-number of locules/fruit, RFCL — relative fruit
calyx length, NF/P- number of fruit/ plant, FW/P- fruit weight/plant, FY/P — fruit yield/plant, NS/F — number of seeds/ fruit, PB — plant
branching, PH- plant height at flowering, SG — stem girth, DF (1) — days to first flowering, DF (50%) — days to 50% flowering, SS — seed
size and SW — 100 seed weight. Means with same letters within a column do not differ significantly (P < 0.01) by Tukey’s test.
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Mean and range

The eggplant accessions showed wide range of variation
for all quantitative characters and all traits presented wide
ranges between the minimum and maximum mean values
(Table 4). For example, the number of leaf prickles on up-
per surface of the leaf ranged from 0 to 19 with mean of
2 prickles while number of primary branches/plant, days to
first flowering and 50% flowering ranged from 8 to 17, 42 to
153 and 48 to 154 with mean values of 11 branches, 100 and
105 days for flowering, respectively (Table 4). Fruit length
and fruit breadth also varied from 1.12 cm to 12.82 cm and
0.90 cm to 8.43 cm with mean values of 5.24 and 4.03. Fruit
yield/plant ranged from 59.69 to 11.70 ha with an average of
4241ha and that of fruit pedicel length, fruit pedicel breadth

Table 4. Mean and range performance of characters
among the eggplant accessions

Character Mean Minimum Maximum
value value value
LL (cm) 17.10 11.17 21.13
LW (cm) 13.85 4.51 19.65
LP 2.25 0.00 19.96
PL (cm) 6.34 1.79 11.34
PH (cm) 43.99 20.13 60.53
SG (mm) 0.73 0.27 1.00
PB 11.23 8.44 17.78
DF (1%) 100.8 42.30 153.3
DF (50%) 105.9 48.30 154.7
FL (cm) 5.24 1.12 12.82
FB (cm) 4.03 0.90 8.43
FL/FB 1.38 0.83 4.29
FPL (cm) 2.47 0.70 5.00
FPT (cm) 0.66 0.13 1.58
FCP 1.59 0.00 32.40
FPP 0.54 0.00 11.20
NL/F 5.19 1.00 10.60
RFCL (cm) 34.09 15.16 72.04
NF/P 55.50 2.67 248.40
FW/P (g) 219.70 32.10 638.60
FY/plant (kg/ha) 423.10 59.69 1170
NS/F 610.20 32.70 1860
SS (cm) 0.26 0.17 0.37
SW (g) 0.29 0.10 1.10

LL — leaf length, LW — leaf width, LP — leaf prickle, PL — petiole length,
FL — fruit length, FB — fruit breadth, FPL — fruit pedicle length, FPT — fruit
pedicle thickness, FCP — fruit calyx prickles, FPP — fruit pedicel prickles,
NL/F — number of locules/fruit, RFCL — relative fruit calyx length, NE/P —
number of fruit/ plant, FW/P — fruit weight/plant, FY/P — fruit yield/plant,
NS/F — number of seeds/ fruit, PB — plant branching, PH — plant height at
flowering, SG — stem girth, DF (1%) — days to first flowering, DF (50%) —
days to 50% flowering, SS — seed size and SW-100 seed weight.

and number of seeds/fruit ranged from 0.7 cm to 5 ¢cm, 0.13
cm to 1.58 cm and 32 to 1458 with means of 2.47 cm, 0.66
cm and 610, respectively (Table 4). Thus, it is possible to
improve eggplant cultivars with respect to these traits by di-
rect selection.

Estimate of variance components

The estimate of phenotypic variance (PV), genotypic
variance (GV), phenotypic coefficient of variation (PCV)
and genotypic coefficient of variation (GCV) are presented
in Table 5. The highest phenotypic and genotypic variance
was observed for number of seeds/fruit with values 171
145.3 and 161 654.25, respectively, followed by number of
fruits/plant with phenotypic variance of 5428.70 and geno-
typic variance of 86 323.8 (Table 5). The lowest phenotyp-
ic and genotypic variance was recorded for seed size with
the values of 0.004 and 0.002, respectively (Table 5). Sim-
ilarly, fruit weight/plant exhibited highest values for PCV
(895.37%) and GCV (880.46%), followed by number of
seeds/fruit and fruit yield/plant with 529.69% and 5.4.77%
and; 370.58% and 270.77% for PCV and GCYV, respectively
(Table 5).

Deshmukh et al. (1986) reported that, PCV and GCV
values higher than 20% are considered as high and values
between 10% and 20% are medium, while values less than
10% are considered low. In this regard, high values observed
for plant height, days to first flower opening, days to 50%
flower opening, fruit calyx prickles, number of fruits/plant,
fruit weight/plant, fruit yield/plant and number of seeds/fruit
is an indication of the presence of significant variation for
these traits and the possibility of effective selection or breed-
ing using these traits. However, moderate variation recorded
for fruit pedicel length and relative fruit calyx length (Table
5), suggested that the breeder would have to conduct vigor-
ous selection for the improvement of these traits. While in
the case of low values for fruit length and breadth ratio, fruit
pedicel thickness, seed size and seed weight, sourcing for
high variability would make improvement.

In general, values recorded for PCV was higher com-
pared to their respective GCV values for all traits, which sig-
nifies that environmental interaction influenced the expres-
sion of these traits, though, the difference observed between
PCV and GCV did not differ much in their magnitude which
implies that these characters are influenced to a much extent
by both environmental and genetic effects. The results are
in consonance with Mili et al. (2014) for single fruit weight,
seed yield/fruit, fruit yield/plant, fruits/plant; Munniappan et
al. (2010) for number of fruits/plant, fruit yield/plant; Sher-
yl & Shanthi (2009) for fruit length, number of fruits/plant,
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Table 5. Estimation of variance components and genetic parameters for 24 characters of eggplant

Characters CV, % GV PV PCV (%) GCV (%) h%b (%) GA GAM, %
LL 8.2 59.12 13.63 89.29 58.79 43.36 4.26 24.95
LW 30.6 61.07 12.74 95.90 66.40 47.93 4.33 31.31
LP 27.0 32.03 94.71 205.17 119.32 33.82 3.14 139.60
PL 11.4 37.49 5.80575 95.69 76.90 64.58 3.39 53.60
PH 6.9 112.93 122.14 166.63 160.23 92.46 18.65 42.39
SG 9.2 0.35 0.37 22.68 22.16 95.46 0.33 45.53
PB 9.3 50..08 73.01 80.63 66.78 68.60 3.92 34.97
DF (s 2.6 522.32 583.65 240.62 227.63 89.49 40.10 39.79
DF6) 3.9 492.42 544.78 226.81 215.63 90.38 38.94 36.77
FL 10.0 101.00 114.13 147.58 138.84 88.49 5.57 106.44
FB 12.7 45.79 68.50 130.38 106.59 66.84 3.75 93.19
FL/FB 18.8 2.72 3.36 49.37 44.43 80.97 0.91 66.37
FPL 12.5 16.21 27.07 104.70 81.01 59.87 2.23 90.46
FPT 16.3 1.45 1.55 48.61 46.95 93.26 0.66 101.42
FCP 19.1 42.38 42.49 5.169 5.163 99.74 11.42 718.63
FPP 32.3 47.17 57.55 326.46 295.57 81.96 3.81 705.89
NL/F 85.3 56.90 61.78 109.10 104.71 92.11 4.18 80.66
RFCL 17.1 21.70 32.68 30.96 25.23 66.40 2.58 7.58
NE/P 34.9 86323.8 542870 312.75 183.22 34.32 2395.57 4316.35
FW/P 19.5 17031.65 17613.15 895.37 880.46 96.69 229.03 104.24
FY/P 19.5 31094 58243 370.58 270.77 53.38 309.46 7.29
NS/F 16.6 161654.25 171145.3 529.67 514.77 94.45 705.61 11.56
SS 17.2 0.0027623 0.004279 12.82 10.30 64.54 0.09 35.47
SW 9.1 0.03674 0.09246 56.46 35.59 39.73 0.33 115.99

LL — leaf length, LW — leaf width, LP — leaf prickle, PL — petiole length, FL — fruit length, FB — fruit breadth, FPL — fruit pedicle length, FPT — fruit pedicle
thickness, FCP — fruit calyx prickles, FPP — fruit pedicel prickles, NL/F — number of locules/fruit, RFCL — relative fruit calyx length, NF/P — number of fruit/
plant, FW/P — fruit weight/plant, FY/P — fruit yield/plant, NS/F — number of seeds/ fruit, PB — plant branching, PH — plant height at flowering, SG — stem
girth, DF (1*) — days to first flowering, DF (50%) — days to 50% flowering, SS — seed size and SW — 100 seed weight.

fruit weight and fruit yield/plant. However, Kumar et al.
(2012) and Sharma & Swaroop (2000) reported on low GCV
for days to first flowering in eggplant, which is in contrast
with the present finding. This could be due to differences in
genetic materials used.

Heritability and genetic advance

The estimate of heritability in the broad sense ranged
from 99.74% for fruit calyx prickles to 33.82% for leaf
prickles (Table 5). Singh, (2001), reported that heritability
estimates greater than 80% are considered very high, val-
ues between 60 to 79% are moderately high, values ranging
from 40 to 59 are medium while values lower than 40% are
considered to be low. In line with this, very high heritability
was recorded for plant height, stem girth, days to first flow-
er opening, days to 50% flower opening, fruit length, fruit
length and breadth ratio, fruit pedicel thickness, fruit pedi-
cel prickles, number of locules/fruit, fruit weight/plant and
number of seeds/fruit (Table 5). Moderate heritability was

observed for petiole length, plant branching, fruit breadth
and relative fruit calyx length and seed size while other char-
acters showed low heritability (Table 5).

Characters showing high heritability suggest that, selec-
tion for these traits can be fairly easy for the breeder because
there is relatively small contribution of environmental fac-
tors and high additive effect to the phenotype. Whereas the
low heritability observed for leaf prickles, number of fruits/
plant and seed weight indicates a larger environmental influ-
ence to the phenotype. Thus, selection may be considerably
difficult or impracticable due to the masking effect of the
environment. These results corroborates with the findings of
Milli et al. (2014), for fruit yield/plant, plant height, seed
yield/fruit, fruit weight and fruits/plant and; Muniappan et
al. (2010) for fruit length and fruit breadth.

Although, heritability (broad sense) estimate gives an idea
about the proportion of observed variability, which is attribut-
ed to genetic difference, it does not indicate the amount of
genetic improvement that may be obtained from the selection
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of an individual genotype (Syafrudin et al., 2016; Usman et
al., 2014). Genetic advance under selection refers to the im-
provement of characters in genotypic value for the new popu-
lation compared with the base population under one cycle of
selection at a given selection intensity (Singh, 2001). Thus, the
combination of both heritability and genetic advance would
be effective and reliable in predicting the response to selection
(Singh, 2001). In this study, genetic advance varied from 0.33
for seed weight to 2395.75 for number of fruits/plant while
genetic advance over mean (GAM) ranged from 7.29% for
fruit yield/plant to 4316.35 for number of fruits/plant (Table
5). High heritability and genetic advance over mean (>60%)
was recorded for fruit length, fruit breadth, fruit length and
breadth ratio, fruit pedicel thickness, fruit pedicel and calyx
prickles, number of locules/fruit and fruit weight/plant. Thus,
selection among the accessions may result in significant im-
provement of these characters. This is in accordance with
findings of Chaudhary & Kumar (2014) and Koundinya et al.
(2017) in eggplant. Moreover, moderate estimates of heritabil-
ity and genetic advance for plant height and stem girth showed
the presence of non-additive gene action for these characters
and consequently, improvement of these characters by selec-
tion would be slow. Days to first and 50% flower opening and
plant branching exhibited high heritability and low genetic
advance which suggested the role of non-additive gene action
that include dominance and epistasis.

Conclusion

In this study, significant variations were observed among
all characters indicating the scope for selection among the
33 eggplant accessions. The high PCV and GCV values for
plant height, days to first flower opening, days to 50% flow-
er opening, fruit calyx prickles, number of fruits/plant, fruit
weight/plant, fruit yield/plant and number of seeds/fruit sug-
gest that these characters could be used as selection criteria
for eggplant improvement. PCV and GCV values were ob-
served to close for most characters, thus the expression of
these characters are influenced by both environmental and
genetic effects. Nonetheless, the high values of heritability
coupled with genetic advance for characters, such as fruit
length, fruit breadth, fruit length and breadth ratio, fruit ped-
icel thickness, fruit pedicel and calyx prickles, number of lo-
cus/fruit and fruit weight/plant indicates the predominance
of additive gene effect and thus, selection would be effective
through the improvement of these characters.

Acknowledgements
The authors are very thankful for the technical sup-
port provided by Plant and Soil Science Department of the

Kwame Nkrumah University of Science and Technology
and; Biotechnology Centre of the Biotechnology and Nucle-
ar Agriculture Research Institute.

References

Adeniji, O. T., Kusolwa, P. & Reuben, S. W. O. M. (2013). Mor-
phological descriptors and micro satellite diversity among
scarlet eggplant groups. African Crop Science Journal, 21(1),
37-49.

Allard, R. W. (1960). Principles of Plant Breeding. John Wiley and
Sons Inc., New York, USA.

Bletsos, F. A., Thanassoulopoulos, C. & Roupakias, D. (2003).
Effect of grafting on growth, yield, and Verticillium wilt of egg-
plant. Journal for the American Society of Horticultural Sci-
ence, 38, 183-186.

Boyaci, H. F., Topcu, V., Tepe, A., Yildirim, I. K., Oten, M. &
Aktas, A. (2015). Morphological and molecular characteriza-
tion and relationships of Turkish local eggplant heirlooms. Not-
ulae Botanicae Horti Agrobotanici, 43(1), 100-107.

Chaudhary, P. & Kumar, S. (2014). Variability, heritability and
genetic advance studies in eggplant (Solanun melongena L.).
Plant Archives, 14(1), 483-486.

Collonnier, C., Mulya, K., Fock, I., Mariska, 1., Servaes, A.,
Vedel, F., Souvannavong, V., Ducreux, G. & Sihachakr, D.
(2001). Source of resistance against Ralstonia solanaceraum
in fertile somatic hybrids of eggplant (Solanum melongena L.)
with Solanum aethiopicum L. Plant Science, 160(2), 301-313.

Daunay, M. C. (2008). Eggplant. In: Handbook of Plant Breeding:
Vegetables II; Prohens, J. and Nuez, F. (Editors). Springer, New
York, NY, USA. Springer, 163-220.

Daunay, M. C. & Hazra, P. (2012). Eggplant. Handbook of vege-
tables. Studium Press, Houston, TX, USA.

Deshmukh, S. N., Basu, M. S. & Reddy, P. S. (1986). Genetic
variability, character association and path analysis of quanti-
tative traits in Virginia bunch varieties of ground nut. /ndian
Journal of Agriculture Science, 56, 816-821.

Falconer, D. S. (1989). Introduction to Quantitative Genetics. (3™
Ed.). Logman Scientific and Technical, Logman House, Burnt
Mill, Harlow, Essex, England.

FAO (2015). FAOSTAT Production Databases. Food and Agricul-
ture Organization, Rome, Italy.

FAO (2015). Regional overview of food insecurity: African food
security prospects brighter than ever. Food and Agriculture Or-
ganization, Rome, Italy.

Fowler, C., Moore, G. & Hawtin, G. C. (2003). The International
Treaty on Plant Genetic Resources for Food and Agriculture: A
primer for the future harvest centres of the CGIAR. Internation-
al Plant Genetic Resources Institute, Rome, Italy.

Koundinya, A. V., Das, V., Layek, A., Chowdhury, S. R. & Pan-
dit, M. K. (2017). Genetic variability, characters association
and path analysis for yield and fruit quality components in brin-
jal. Journal of Applied and Natural Science, 9(3), 1343-1349.

Kumar, S. R., Arumugam, T. & Premalakshmi, V. (2012). Eval-
uation and variability studies in local types of brinjal for yield
and quality (Solanum melongena L.). Electronic Journal of



74 Nusrat Tsemah Afful, Daniel Nyadanu, Richard Akromah, Harry Mensah Amoatey and Clement Annor

Plant Breeding, 3(4), 977-982.

Kwon, S. H. & Torrie, J. H. (1964). Heritability and interrela-
tionship of two soybean (Glycine max L.) populations. Crop
Science, 4, 196-198.

Mariola, P., Isabel, A., Santiago, V., Maria, H., Pietro, G., Fran-
cisco, J. H. & Jaime, P. (2013). Breeding for chlorogenic acid
content in eggplant: Interest and prospects. Notulae Botanicae
Horti Agrobotanici, 41(1), 26-35.

Mili, C., Bora, G. C., Das, B. & Paul, S. K. (2014). Studies on
variability, heritability and genetic advance in Solanum melon-
gena L. (Brinjal) genotypes. Direct Research Journal of Agri-
culture and Food Science, 2(11), 192-194.

Muniappan, S., Saravanan, K. & Ramya, B. (2010). Studies on
genetic divergence and variability for certain economic charac-
ters in eggplant (Solanum melongena L.). Electronic journal of
Plant Breeding, 1(4), 462-465.

Mutegi, E., Snow, A. A., Rajkumar, M., Pasquet, R., Ponniah,
H., Daunay, M. C. & Davidar, P. (2015). Genetic diversity
and population structure of wild/weedy eggplant (Solanum in-
sanum, Solanaceae) in Southern India: Implications for conser-
vation. American Journal of Botany, 102, 140—148.

Okmen, B. Sigva, H. O., Mutlu, S., Doganlar, S., Yemeniciog-
lIu, A. & Frary, A. (2009). Total antioxidant activity and total
phenolic contents in different Turkish eggplant (Solanum mel-
ongena L.) cultivars. International Journal of Food Properties,
12, 616-624.

Raigon, M. D., Prohens, J., Munoz-Falcon, J. & Nuez, F. (2008).
Comparison of eggplant landraces and commercial varieties
for fruit content of phenolics, minerals, dry matter and protein.
Journal of Food Composition and Analysis, 21, 370-376.

Sabolu, S., Kathiria, K. B., Mistry, C. R. & Kumar, S. (2014).
Generation mean analysis of fruit quality traits in eggplant (So-
lanum melongena L.). Australian Journal of Crop Sciences,
8(2), 243-250. ISSN: 1835-2707.

Sharma, T. V. R. S. & Swaroop, K. (2000). Genetic variability and
character association in brinjal (Solanum melongena L.). Indian
Journal of Horticulture, 57(1), 59-65.

Sherly, J. & Shanthi, A. (2009). Variability, heritability and ge-
netic advance in brinjal (Solanum melongena L.). Research on
Crops, 10(1), 105-108.

Singh, S. P. (2001). Broadening the genetic base of common bean
cultivars: a review. Crop Science, 41, 1659-1675.

Solaimana, A. H. M., Nishizawa, T., Khatun, M. & Ahmad, S.
(2015). Physio-morphological characterization genetic vari-
ability and correlation studies in brinjal genotypes of Bangla-
desh. Computational and Mathematical Biology, 4(1), 1-37.

Syafrudin, R., Hasro, F., Juliyanti, Y. & Zulfahm, I. (2016). Es-
timation of variability, heritability and genetic advance among
local chili pepper genotypes cultivated in peat lands. Bulg. J.
Agric. Sci., 22(4), 431-436.

Usman, M. G., Rafii, M. Y., Ismail, M. R., Malek, M. A. & Abdul
Latif, M. (2014). Heritability and genetic advance among chili
pepper genotypes for heat tolerance and morpho-physiological
characteristics. The Scientific World Journal, 308042, 1-14.

Vorontsova, M. S., Stern, S., Bohs, L. & Knapp, S. (2013). Afri-
can spiny Solanum (subgenus Leptostemonum): A thorny phy-
logenetic tangle. Botanical Journal of the Linnean Society, 173,
176-193.

Weese, T. L. & Bohs, L. (2010). Eggplant origins: Out of Africa,
into the Orient. Taxon, 59, 49-56

Received: July, 29,2022; Approved: February, 15,2023; Published: February, 2024



