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Extended abstract

Introduction

An eggplant belongs to the solanacea family. Previuse researches hilikghted the India and China as genetic
variation centers for eggplant. An eggplant distributed around the world and is widely cultivated in Asian countries.
Iran rank for area under cultivation and production of eggplant are 8 and 5, respectively. Therefor, Iran is one of
the main countries for eggplant production while there have not been developed seed industry for this crop.
Genbanks conserve genetic resources for a long terms and conserve to avoid from genetic erosion. Characterization
and evaluation eggplant accessions is required to utilize in pre-breeding and crop improvement programs. An
objective of this study was evaluation eggplant genetic resources conserved in the National Plant Genbank of Iran.

Materials and methods

Plant material was 168 eggplant accessions provided from the National Plant Genbank of Iran. These accessions were
evaluated in the first year of experiment. Acording to results of the first year experiment, 37 accessions and 3 common
varieties (Azin, Behrad, Derakhshan) selected for complementary evaluation in the second year experiment. In both
years, planting was done in transplant mode. Prepairing seedlings was done in seedling tray for 40 days. All plant
growth practices were well done. Transplanting were done when seedlings had 5 true leaves. Planting space was 120
* 40 cm. In preliminary evaluation, qualitative traits including prickle on fruit, prickle on leaf, number of stamens,
flower color, fruit color and prickle on flower and quantitative traits including fruit length, fruit initial diameter, fruit
midle diameter, fruit end diameter, fruit largest diameter, fruit number and fruit weight were evaluated. In
complementary evaluation, traits including days to flowering, days to fruiting, days from flowering to fruiting, leaves
per plant, plant height in flowering, fruit number per plot, fruit weight per plot, fruit number per plant, fruit weight
per plant, average weight of each fruit, fruit length, fruit diameter, plant height and dry biomass weight were
evaluated. Univariate and multivariate analysis of the data were conducted using SAS and SPSS softwares.

Results and discussion
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The results of the preliminary evaluation showed statistically significant (P<0.01) differences between accessions
for all traits. Fruit shape frequencies were rounded (35.89 percent), elongated (32.18 percent), oval (13.67 percent),
Semi-elongated (13.15 percent), and mace-shaped (5.11 percent). In the complementary evaluation, there were
significant differences between accessions for all traits. Qualitative traits such as flower color (1.56) and fruit
shape (1.53) exhibited the highest genetic variation, while fruit color (0.5) showed the lowest. Significant
differences between accessions for quantitative traits and high genetic variation for qualitative traits indicate
presence of rich gene poolinvolved in controlling these traits. Cluster analysis analysis results revealed four groups
for accessions and the highest (22.34) and least (0.12) genetic distances between 1 and 2 and between 7 and
21accessions, respectively. Almost, all rounded fruit type accessions belonged to the second group. Fruit weight
per plant showed significant negative genotypic correlation with days to flowering and fruiting while significant
positive genotypic correlation with fruit number per plot and fruit weight per plot. Therefor, early flowering and
early fruit setting will lead to increase fruit yield per plant and subsequently high overall fruit yield. Factor analysis
showed that the first three factors explained 68.06 percent of total variation in data. The first and second factors
were related to yield and yield components, respectively. Also, fruit yield traits showed high heritability and there
was significant genetic correlation between these traits. Therefore, high heritable and high-scoring traits in these
factors should be considered when selecting progenies in segregating populations for improvement in terms of
fruit yield and shape.

Conclusions

Overal, this research revealed the significant differences between accessions for quantitative traits and high genetic
diversity for qualitative traits as showen by Shanon's genetic diversity index. Fruit shape frequencies were rounded
(35.89 percent), elongated (32.18 percent), oval (13.67 percent), Semi-elongated (13.15 percent), and mace-shaped
(5.11 percent. Cluster analysis analysis results revealed four groups for accessions. Factor analysis showed that
the first three factors explained 68.06 percent of total variation in data. The first and second factors were related
to yield and yield components, respectively. Also, fruit yield traits showed high heritability and there was
significant genetic correlation between these traits. Therefore, high heritable and high-scoring traits in these factors
should be considered when selecting progenies in segregating populations for improvement in terms of fruit yield
and shape.
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Table 1. An eggplant accession number (code) of the Iranian national plant genebank

=2 ™ 2 ™ 2 ™ 2 ™
Row Row Row Row
1 1 43 43 85 85 127 140
2 2 44 44 86 86 128 141
3 3 45 45° 87 87 129 142
4 4 46 46 88 88 130 143
5 5 47 47 89 89 131 144
6 6 48 48 90 90 132 145
7 7 49 49 91 91 133 146
8 8 50 50 92 92 134 147
9 9 51 51 93 93 135 150
10 10 52 52 94 94 136 151
11 11 53 53 95 95 137 152
12 12 54 54 96 96 138 154
13 13 55 55 97 97 139 155
14 14 56 56 98 98 140 158
15 15 57 57 99 99 141 158
16 16 58 58 100 100 142 163
17 17 59 59 101 101 143 165
18 18 60 60 102 102 144 165
19 19 61 61 103 103 145 168
20 20 62 62 104 114 146 173
21 21 63 63 105 115 147 174
22 22 64 64 106 116 148 175
23 23 65 65 107 119 149 179
24 24 66 66 108 120 150 181
25 25 67 67 109 121 151 188
26 26 68 68 110 122 152 190
27 27 69 69 111 123 153 192
28 28 70 70 112 124 154 198
29 29 71 71 113 125 155 212
30 30 72 72 114 126 156 224
31 31 73 73 115 127 157 227
32 32 74 74 116 128 158 232
33 33 75 75 117 129 159 240
34 34 76 76 118 130 160 242
35 35 77 77 119 131 161 250
36 36 78 78 120 132 162 262
37 37 79 79 121 133 163 265
38 38 80 80 122 134 164 266
39 39 81 81 123 135 165 267
40 40 82 82 124 137 166 276
41 41 83 83 125 138 167 278
42 42 84 84 126 139 168 8006
Al g eSS L5l Sl ek DLl slakisas (S5, 5 (B L sbas®
® Bold codes are selected eggplant accessions for complementary evaluation.
Olmasl 3 sz 2550 AS Slis (g8 03100 6o =Y st
Table 2. Measurment description of evaluated qualitative traits in eggplant
Cdo S Sl 5
Trait Category Description
J§ &J-) L oy (Lightviolet;2) (& .S =éy (Bluishviolet; 1) o ,5 54y J§ K ol ,Jf &;)
Flower color (Whigte pinky; 4) 5, s <5 b A (Pale violet; 3) uiw. &S Petals of a flower
Lo WSy ol e o 5 i (Bluish violet; 1) o 5 hi
e S, Sz b S8 iy (Bluish violet with white streaks; 2) (o 4l s 3 60 Sy S
. ; . ¢ . T i i Fruit colour at commercial
Fruit color Light ) ddes (sadS ; of jenas S )(5 -y (Light violet or pink) rippeness
(White; 5) ... (violet with white streaks; 4
LCEE (NO; 2) 5, «(Yes; 1) 5,1 Sy,
Prickle on flower Prickles on corolla
oxh S35 2 O (N0; 2) 5, «(Yes; 1) 5,1 o I 555 0 b
Prickle on fruit Prickles on calix
(Uoad) o s Lia (SiX; 3) sde (1 (Five; 2) sde =y (Four 1) sis e KK s oo 34
Number of stamens (No.) (Seven; 4) sas Number of stamens in a flower
S onnd g S0 2 TWOOr) Lo sie s b s> (Oneor Lowdensity; 1) S ol b S
(oled) (Three or high density; 3) sl 3 s b 4w (medium density; 2

Leaf under surface Prickles (No.)
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Table 3. Analysis of variance through chi-squre statistics for traits evaluated in eggplant accessions

L PN S8 el I
s sl Chi-squar statistic value
Source of variation = FL FID FMD FED FLD FN FW
J'_fQ_ 1 0.13 0.02 0.75 0.75 0.48 8.72% 3.67
Replication
GLSS) S5k 14 2139 3060 2163 45.9™ 22,91 9.46 11.95
Block (Replicarion)
‘U}N_ 167  242.95" 256.84™ 415.12*" 393.40™ 396.57™ 247.64™ 355.07™
Accession

0 g0 Q)J W faj,:n sldas FN 0 a0 3 u,p)_@ u-lf":*':' FLD faﬂ le.é:.:ljla.; FED Eo}:..d ‘;L:A)h; FMD f&),:ﬂ LgU:.:\JJz; FID fa}:,d J}la FL
FL.: fruit length; FID: fruit initial diameter; FMD: fruit midle diameter; FED: fruit end diameter; FLD: fruit largest
diameter; FN: fruit number; FW: fruit weight

S PR s Dlho S 5wl Bl Cowte Olmesl (S35 sladged opled =1 s
Table 4. Accession number of selected eggplants for maximum and minimum values of the morphological traits

ool oge S5 p OB Sy 2= TR slas Jf 5 050 S Jf S g0
Statistic Prickle on fruit Prickle on leaf Number of stamens  Flower color Fruit color  Prickle on flower
96 131 190 89 125 168
D 48 103 145 2 165 158
w 7 97 143 122 102 76
Maximum 74 96 179 158 56 85
52 93 173 129 154 163
69 17 21 134 41 60
i 68 16 20 37 25 25
S 68 15 19 24 37 4
Minimum 67 14 18 124 36 55
54 11 9 25 165 139
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Table 5. Descriptive statistics of evaluated traits in eggplant accessions

i S Sl Sbre Sl () Sk o 5
: . . Standard Coeficient of
Trait Minimun Maximum Mean deviation variation (%)
G50) AHS U 53, ol 86 98 925 3.07 3.32
Days to flowering (d)
)20 sn U 5, oled 100.5 109 103.58 2.07 2.00
Days to fruiting (d)
(G30) esen U (AIS Sl s 2l 4 17 11.08 2.89 26.08
Days from flowering to fruiting (d)
(Poled) 85153 S olaas 1255 495 26.26 6.7 2551
Leaves per plant (No.)
(reile) (25 Ol 2 45 ¢ L8] 21 43 31.17 5.23 16.78
Plant height in flowering (cm)
(Poled) @5 53 e 3ldad 275 815 53.88 14.43 26.78
Fruit number per plot (No.)
(5 k) 25 53 00 O3 6.08 24 12.37 4.25 34.36
Fruit weight per plot (kg)
(olen) 51 53 0 n 23 46 146 9.8 26 2653
Fruit number per plant (No.)
(¢ ; Jl‘s ) €503 05 O3 1.01 43 2.24 0.77 34.38
Fruit weight per plant (kg)
(5555 o3t A 000 &5““-” 0.11 0.68 0.23 0.09 39.13
Average weight of each fruit (kg)
(el e e J 5o 9.45 34.6 19.4 45 23.20
Fruit length (cm)
(e ) o s 5.65 20.7 8.45 2.82 33.37
Fruit diameter (cm)
(e le) 5 gl 68 1285 97.28 14.31 14.71
Plant height (cm)
(p S AS) Sixt o3 5t 035 0.96 4.09 2,02 0.77 38.12

Dry hiomass weight (kg)
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Sy ldgae 5 A &g )3 05 D)5 5 DS sd e s
Sl W 58 3 gm g odins 0L 35 (AS Sl 40
oSS S5 8l ek sl S5 s Slis
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G0 2 B g S5 (S sa) p b sl S s
2ol Gl ol 5 e Slal (ol A e 3 e
Sl Obmasly laes 5 Slgl 3 w555 s Obmasly glaes
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Ko dopn Ve g Wl IS8 4 do o VY G el
S O S 5 ks Wi ged 3l o3 OF s g (glaeds
YY/0 Ole ol 3l a8 A Sls )bt (SlaS s (glyls Ao ys $A
s ghls ds s V0 LVS o S sl s Ao s
Sl o 5l ol hls Aoy Vo b slaes s Jaugie
iy D gt i sad 53 8§ S8 N S 5 gas p b
6u£,°1ﬂ@&)ﬁj@¢(w)>\Y/o)dau&')ﬁ.
WI0) SSsiope b SSseS iy (o2 YO) Kyl
5 (hops ¥4) i S oot K o5 ()
A edalive (Mo yn 10) Lalls K i sl S ol s

AV

Slaisy KaS 4 (adxie 2l g0 53 Olamesly (S5 55
& go Ol goas ol 0l 350y S50 585 50 lalllas p see
W SEs g5 (Fallahi et al., 2022) Ol ,Ken 5 >
S50 SHPsse Sho V1Bl Ol Oleasl 355
S S By amd pl a5 Lol SIS s
o i iy G5 Jowdly andlas 55 sl s
5 Oleder o Kon (glamdllas 53 dadls 1) L s gl
4505 Y4 (K55 ¢ 55 (Mat Sulaiman et al., 2020) 01, Ses
3590 S5 5 (Fos Slie Bld Sl Ol S5
Sles S N glad wps bl o Lol I3 IS

A3 S S5 a3
laes g sy 53 (S50 Do Glls 4 b
S 5 sbilen od ol 03,51 V5 55 anlllas 3 50 Oloesl
bl 3 anllas 30 i )5 53 i85 A 25 e aleDle
4 @.,Uf O Sy 3l asese B 5ay sl e Dlis
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S ol O ans DL sl s 0L 1y a5
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55 SN 5 655 gl ol DIl Sla 55 5
oSl elad  Slis (6 pucilys glas sl sy oYL
VAL Y e 3 el s A G /T o el gl
U 5oy slad ( ase5me U 5y sl Slis 7ay 55 e
ol iy Glils &S g 53 S slds 5 alS
g Vo (6 g dlys bl Slio plo g ol edlsls
S 3 305 U adE U 5y sl Cds pimen
SUs Slio ple 3 35 ol @l bl 6 detily
2 Sahaihs sl S Slew s oYL g i
o god St 4 Al gy VL el o Sle ol
So50 53 5ol Vo a0l 3 (golias aalsl (gl Jomiliy 5113
oot O3 Wil W 359 5 bl 6o o8 Sl
Sl iy sl ndi 503 0955 215 0 (S35 655 3575
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Table 6. Analysis of variance and broad sense heritability for quantitative traits in evaluated eggplant accessions

ks e,
Sl BN GLsS) Sk 5 e A I
Source of variation replication  Block(Replication) ~ Genotype Error o3l sl Heritability
Heritability . "
on family |nd|V|QuaI
mean basis basis
151
Gl 1 6 38 30
df
MU 5, slaws
SRR 02 9.80 4.26 1803* 753  037(067)  0.11(0.27)
Days to flowering
° [ (VS
T 090 SR 12.98 475 14.83* 8.02 0.26(0.85)  0.07(0.27)
Days to fruiting
SR 0 50 [ L;A.Uf)‘ BE3) sl
Days from flowering to 0.22 6.25 8.35 7.50 0.73(0.20)  0.36(0.23)
fruiting
- &.f ' -
L o> oS 387.7%* 50.39 76.99* 38.8 0.44(057)  0.13(0.27)
Leaves per plant
WS Ol s 6 g sl
R G 217.32%* 25.59 56.13** 1383  0.90(0.06)  0.65(0.16)
Plant height in flowering
= 43 o | s
D 0 ese s 81.47 19.14 388.83** 3539  0.99(0.005)  0.95(0.02)
Fruit number per plot
S 03 e O3 0.184 0.22 28.52%% 025  0.99(0.001)  0.99(005)
Fruit weight per plot
5 ° | s
Lo 0.02 0.002 0.93** 0011  0950.03)  0.81(0.09)
Fruit number per plant
LY e 00 0.001 0.0001 0.016** 0001  0.97(0.014)  0.89(0.06)
Fruit weight per plant
° D) . /.L\A
LS 03 0.22 15.66%* 217 0.99(0.006)  0.96(0.019)
Average weight of each fruit
e 0.53 0.25 37.74%* 055  0.99 (0.002)  0.98(0.01)
Fruit length
e 2082.5 1163.9 3372.3* 5009  0.99(0.001) 0.98(0.007)
Fruit diameter
5y i)
el 0.031 0.04 0.85%* 0.03 - -

Plant height

*k K*

Loyd ) 5 Ao s 0 JWICEN.)JLQBJ:M@J;AJ ol Ci S
“and ™" Significant at 5% and 1% probability levels, respectively.

AA
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Table 7. Genotypic and phenotypic coefficients of correlation between main traits of yield and other traits in
eggplant accessions

g 53 050 O3 @ g )5 0 g0 SlAaS Ao U 5,y sldas
Fruit weight per plant Fruit number per plant Days to fruiting
olis slle) 555 sla) g slbx) 555 le) s slat) 555 gle) 55
Traits (s 1kl (s 1kl (s 15kl (s 15kl (s 1t (5,1l
Genotypic Phenotypic Genotypic Phenotypic Genotypic Phenotypic
(SE) (SE) (SE) (SE) (SE) (SE)

(o) AMS U 55, slaw
Days to flowering (d)
e B adlS 5l 5, sl

Gs) 0.40(0.21) 0.22(0.12) -1.3(1.57) -0.35(0.10)  -0.19(0.94)  0.36(0.10)
Days from flowering to
fruiting (d)

(o) S 55 S sldas
Leaves per plant (No.)
Ol 5o & g CL&JJI
(a gl o S
Plant height at flowering (cm)
(ole) )8 53 0 gum 2l
Fruit number per plot (No.)
(S5 28 02ee O35 (92(002)  1.0(0.015)  0450.14)  0.39(0.12)  -1.02(124)  -0.29(0.10)
Fruit weight per plot (kg)
(SAS) e 035 S0ka

Average weight of each fruit

-0.64(0.15)  -0.43(0.10)  -0.84(0.13)  -0.54(0.09)  0.46(0.61)  0.45(0.09)

029(021)  0.6(0.13)  051(021)  0.26(0.12)  -0.55(0.89)  -0.17(0.11)

-0.08(0.22)  0.02(0.14)  -0.18(0.24)  -0.07(0.14)  -0.07(0.56)  -0.03(0.12)

050(0.13)  0.46(0.11)  0.99(0.03)  0.88(0.03)  -1.4(1.75)  -0.39(0.09)

0.61(131.8) 0.53(113.3) -0.35(4.06)  -0.32(35)  0.25(5.63)  0.06(1.3)

(ka)
(asle) e J g 039(0.15) -0.32013) -0.15(0.17) -0.080.14)  081(110)  0.12(0.11)
Fruit length (cm)
(e le) o gee b 031(0.15) -0250.14) -048(015) -0.35(0.12)  058(086)  0.08(0.11)

Fruit diameter (cm)

Gs0) pese U oo 05 70119y L028011)  -1.3(158)  -0.36(0.10)
Days to fruiting (d)

(Ps,gs_ ) S5 3 e O3 0.48(0.14)  057(0.10)  -0.97(1.19)  -0.27(0.10)
Fruit weight per plant (kg)
(J;Jl»-&) 4;};. e 0 g0 )‘Jut_':'
Fruit number per plant (No.)
ol s Yt s YV L Ll s s Yy aoliT am s Lt 3 0 5tV Jlaxs th..d Sl el 53 Cos gl T Jsas sl
Aies Iy gxe Lo 0 5 Ao s ) Jlexs| C)Ja.w)s < 54 Y/ ixSE 5 YWVoxSE ;I 55,5 JERE I Py L;LAM
t-student table value for two tail 1% and 5% levels of probability 30 freedom are 2.75 and 2.04, respectively.

Phenotypic and genotypic coefficients of correlation higher than 2.75 x SE (rp or rg) and 2.04 x SE (rp or rg) are
significant at 1% and 5% levels of probability, respectively. SE: standard error

0.57(0.098)  0.48(0.14)

ol odaline sl glacddle L 5o dwoys 0V/0 3lel (sla JS 53 e sdtalie oo slas b S Sl 3 o iy
L odails o gloe sun (Shols Ll gal 51 doys Ar .l o A Aoy £Y/0 Sl Losas Slidles §
ol oty e S5 (glols Laen 5 5l Ao pn Yo 5 Sie K e s o Bl o3 TV/O Sl L e i
Ssle hls il Sl doys 00 Ly (SS) slasS ot sl b ol S colens s oo Sl sl
cav e iy Cale Ghls Aoy YO i VL sl SN Sy o Laad s sl s Ao 3 0 Sl B L
Shls Ao 3 Y/0 0dis, g ki, wsle glyls sy YY/0 Oles 53 Glacss lls Wadgel 31 Aoy £V/0 o s

A3 gy ol S g, osle L3557 lesl BWe (65 5 s BB (g et il

A4
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Table 8. Frequency and Shanon's diversity coefficient for qualitative traits in evaluated eggplant accessions

05l g5 e

CﬁLp L;"}\Jj @\}\}M)) - i .
Trait Frequency Frequency percent Sharé%r;%ﬁjli\é%rsny
. wbr“ — (Oval; 13) __.»¥ — (Semi-elongated; 4€) J‘Juﬁ
o JSS — (elongated; 7) .15 — (Green semi-glongated; 6) ;..  25;17.5; 15; 32.5; 10 1.53
Fruit Shape
P (Rounded; 10) leals
S 2 S g o
g i f s — (Low density; 9) (,S <ol — (No prickle; 21) b= usl
(ooles) _ _ , _ _ 10; 15; 22.5; 52.5 1.19
Prickle on leaf (High density; 4) 5L 5 <o 5 (Medium density; 6) Lo 52
(No.)
B s 0= (Yes; 40) 035 1,5 100 0
Prickle on flower
dois (laaS y ol o 40,5 ks —(Bluish violet; 5) o 5 i
B L sose —(Pink; 7) 5, 5.» —(Bluish violet with white streaks; 10) 15; 30; 17.5; 25; 12.5 1.56
Flower color
(White; 6) Jiw —(Pink with white streaks; 12) Liw sls &,
e WS, ol a4 5w —(Black or violet, 32) o .5 i L Kiw
S ST 7 20; 80 05
Fruit color (Green with coloural streaks, 8) 5,
ﬁfl J'ij
o Five; ) sue o —(Six; 15) sus i3 —(Seven; 6) sde s
(Gobed) ' . 5, 42.5; 37.5; 15 1.17
Number of stamens (Four; 2) sus e -(17
(No.)
osme S5 5
(Losle) (No; 19) 3,16 —(Yes; 21) 3,1 475,525 0.69
Prickle on fruit
(No.)
- —(Short; 1) «b S —(Prostrate; 9) . 5, —(Erect; 20) o 5,0
g ke 25; 2.5: 22.5; 50 1.12

Growth habit

(Intermediate; 10) las 520

Aas g 0L |y s Sl aibs s Jlsl 5 5wl s slael €
€ Numbers within the parentheses indicate the frequency of each category.

5 &g ding Sl gl Ladf b &S (5 sba (sl
sladised iags 5> (Mungai et al., 2016) Ol ,\SKas
e 2l slassis e LS)JT@-? S
g5 palE el 5 OLs pad (S50, 50 sl
Gl gad o 2V (S5 655 oS dnged S 05l
oy s sy S Slio 5l o A Olesl
g S 0pe SO, wip A,y Snle Slis &S
£ 31zl 15 /38 5 /20 O L i 05 £ 58 g
ISo 5 Ky a by e i ile 4S Slis 53 3450
0331 03w} Dl (b 551 (Sl (3154 53 Ol s 0 500
5ol Slles gl g @lBa 5o LS 05 S O
Sl @3l Baa Lo IO O35 )1 Ok Libe Slis
o5 obad Sl eskiagl gladi g > S eslinad il lles

Olmasl sladisal SIS Ud Lasein alie glasllas s
R 5 L3 e 3de i b ols IS (slls addllas 5 5
A SaS o 2S5 sde s ol sdalia A sl
Ok sl 5ol 5l (Oladosu et al., 2021) 54 sde e
Osle ghls &S Slad sed ioman g5 NS (g, 4l
Slr l5a glaasl 5 Ol o daes oslin) (U,
Lm0y b lad 5 S o e SEBRPEp
ol S ksal e spme g8 Oles 2l ) sieny
£55 203l Sl 0l g a5l S i
Oty 3 o odalin Vsl 55 a8 sbOla s eslanl
S5 (1700 855 Slis w0 by o ol ol 555
sdalive (+/0) o4 S5y )3 & uﬁf(’s 25 (V/OY) 650

Ozl B sy ol B 51 e 3550 Sl 5 adl s
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g ek ol (gdues S s s S eslid e
) & 05 s il 0 0351 35 0 g0 S a3 51 Oleasly
2loepad S5 098 55 53y el o by &S
A S 550 S 53 (FA 5 YA NE ) laals (slag sl
S Slio Bl Sl b sai s oy o 5550 )2
035 (pt (S5 Aol o A I el shueido
e 0355 oy lols S 5 (YYYTY) Yo 5 S ojlad
55 & el 5V 6uls e e Sl a5 (ATE) YN 5 ia
33 g oge o 4 Ll e Coale 4 ax g L

el SO Wil el S5 i ol boo
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Rescaled Distance Cluster Combine
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Figure 1. Cluster analysis of eggplant accessions based on quantitative traits
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Table 9. Eigenvalues and factor loading scors in eggplant accessions

= 1 2 3
Trait
(Pole) 455253 S ol -0.02 0.589¥ -0.02
Leaves per plant (No.)
(e ile) (28 Ol )2 455 65| 0.007 0.072 0.817
Plant height at flowering (cm)
G30) US55 0l -0.139 -0.833 0.161
Days to flowering (d)
(ol o gz 2ldns 0.053 0.882 0.054
Fruit number (No.)
(p 5 5h5) &5 52 e n O35 0.842 0.46 0.158
Fruit weight per plot (kg)
(Rl & 5 ¢l 0.031 -0.112 0.863
Plant height (cm)
(p S 5S) St o3 55 05 0.42 0.162 -0.413
Dry biomass weight (kg)
(e S AS) o en 2 055 e Soles 0.844 -0.281 0.147
Average weight of each fruit
(e S AS) €52 53 050 055 0.824 0.49 0.009
Fruit weight per plant (kg)
e l) o5 5b -0.604 0.092 0.272
Fruit length (cm)
2519 ol 2.664 2.402 1.734
Eigenvalue
(1) edd a5 (3l 26,645 24,025 17.336
Explained variance (%)
(1) oz o e 55 3l 26,645 50.670 68.006

Cumulative explained variance (%)

s b Jole 53 08 36 5 +/0 Jlais 3l 2 ol edadilis atar sl 1¥

¥: Indicates the coefficient values higher than 0.5 and effective in factors

ails 53 5 ool o gen (Syls (Slad g S 6 iy 108,
W) e ol il bl Ol s by s
AL laads o g 5 b samms S 4 (o054 el
(525) job S Glaosn b 28 bl Lo i (B L
Jolo s ol s el Bl (ed) 55005
SLs 8 alaaigod 350 13 sl Juls 1aSS 53 oS g
38 es Jouily shls adlS pBinsss po 0 iy
OLen 5 slesS lardlae 5o disg oa (6 5VL 050
o 20 1 Oleesl o3 535 YY (Kumar et al., 2016)
g5 ol slaadfe 4 a5l el b 5 sls I3
DL ol s WAiS g 4 [y Ladigad (s 39 o
L laesls ol yuss 51 doys A/ Jol addie 1 a8 50y
o300 b o g Jas ( AUS Ol Dlis 503 gai 4z
Sp e patls S Jb S IS sl
) e O om0 035 pS0len 5 52 53 000 3 Shas

sl Ol yess ol a5 s

qy

Lm;\;):;yycﬂj\wp'\/\/"\tjwﬁdﬁbmal
daosls ¢ 53 5l o y3 YV 4 55 sl ele L ged a5 1)
oy JS 033 IALE) age 2 055 ke Sl Bl
0 900 ina E) ('//\Yi) 43).3 03 o4 Q)} u:<:L:A n('//\iY)
arg boess ol oy Ay polas ghyls (=00 E)
Lld 511 ol o mi Wesls &l ss 51 s s YE/0Y
K] (—'//\W) L;QJ.K U J'j) J‘.lx.'; n('//\/\Y) 0 g0 J‘Jsx: C)Lw
s s Shee Tl 5 s Shae gla Jole Olseas o S
Sk 3l o3 WY b5 b g ole g ab S
Sy ole i) clis Lld 510 (ol s onils 5 baesls
Jule Ol geas (/YY) A g Obej s CL&J)U(W\'\\”)
Cute ol w4 Ll bl s3 23S el Gy pla
ogr0 O35 ol 5 g JS O35 s A O35 HSOke
S 285 amt U5 e osm sk Sl e 2 5 6500
i B s Y s Gleds g i b slakises



VE Y /N kel /N W/ ol Sy gla iash

References

Bagheri, M. and Keshavars, S. (2011). Selection inbred lines from five eggplant accessions (Solanum
melongena) of Iran. Iranian Journal of Horticulture Science and Technology, 12: 77-84.

Bernousi, 1., Emami, A., Tajbakhsh, M., Darvishzadeh, R. and Henareh, M. (2011). Studies on
genetic variability and correlation among the different traits in Solanum lycopersicum L. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 39: 152-158.

Deepika, K., Lavuri, K., Rathod, S., Yeshala, C., Jukanti, A., Narender Reddy, S. and Badri, J.
(2021). Multivariate analysis of geographically diverse rice germplasm for genetic improvement of
yield, dormancy and shattering-related traits. Plant Genetic Resources, 19(2): 144-152.

Demir, K., Bakir, M., Sarikamis, G. and Acunalp, S. (2010). Genetic diversity of eggplant (Solanum
melongena) germplasm from Turkey assessed by SSR and RAPD markers. Genetics and Molecular
Research, 9: 1568-1576.

Doganlar, S., Frary, A., Daunay, M.C., Lester, R.N. and Tanksley, S.D. (2002). A comparative
genetic linkage map of eggplant (Solanum melongena) and its implications for genome evolution in
the Solanaceae. Genetics, 161; 1697-1711.

Fallahi, F., Abdossi, V., Bagheri, M., Ghanbari Jahromi, M. and Mozafari, H. (2022). Genetic
diversity analysis of Eggplant Germplasm from Iran: assessments by morphological and SSR
markers. Molecular Biology Reports, 49: 11705-11714.

Holland, J.B. (2003). Estimating and interpreting heritability for plant breeding: An update, Plant
Breeding Reviews, 22: 9-112.

Holland, J.B. (2006). Estimating genotypic correlations and their standard errors using multivariate
restricted maximum likelihood estimation with SAS Proc Mixed. Crop Science, 46: 642-654.

Hurtado, M., Vilanova, S., Plazas, M., Gramazio, P., Fonseka, H.H., Fonseka, R. and Prohens, J.
(2012). Diversity and relationships of eggplants from three geographically distant secondary centers
of diversity, PLoS One. 7: 41748.

Kashyap, V., Kumar, S.V., Collonnier, C., Fusari, F., Haicour, R., Rotino, G.L., Sihachakr, D. and
Rajam, M.V. (2003). Biotechnology of eggplant, Scientia Horticulturae, 97(1): 1-25.

Kaur, S., Sidhu, M.K. and Dhatt, A.S. (2021). Genetic diversity analysis through cluster constellation
in brinjal (Solanum melongena L.). Genetika, 53: 629-640.

Kaushik, P., Prohens, J., Vilanova, S., Gramazio, P. and Plazas, M. (2016). Phenotyping of eggplant
wild relatives and interspecific hybrids with conventional and phenomics descriptors provides insight
for their potential utilization in breeding. Frontiers in Plant Science, 7: 677.

Khaleghi, S., Mobli, M., Baninasab, B. and Majidi, M.M. (2019). Study of Variation of Yield and
Morphological Traits of Some Local Varieties of Iran’s Eggplant (Solanum melongena L.). Journal
of Crop Production and Processing, 9: 15-32 (In Persian).

Kiani, D., Ghodrati, G. and Mansouri, S. (2022). Evaluation of genetic diversity for phonological and
grain yield-related traits of sesame (Sesamum indicum L.) in the dashtestan region with multivariate
statistical methods. Plant Genetic Researches, 9: 99-116 (In Persian).

Kumar, S.R., Arumugam, T. and Ulaganathan, V. (2016). Genetic diversity in eggplant germplasm
by principal component analysis. SABRAO Journal of Breeding and Genetics, 48: 162-171.

Lester, R.N. and Hasan, S.M.Z. (1991). Origin and Domestication of the Eggplant, Solanum
melongena, from Solanum incanum, in Africa and Asia. In; Hawkes, J.G., Lester, R.N., Nee, M.,
Estrada, N. Eds., Solanaceae Ill: Taxonomy-Chemistry-Evolution. pp. 369-387. Royal Botanical
Gardens Kew, London, UK.

Mat Sulaiman, N.N., Rafii, M.Y., Duangjit, J., Ramlee, S.1., Phumichai, C., Oladosu, Y., Datta,
D.R. and Musa, 1. (2020). Genetic variability of eggplant germplasm evaluated under open field and
glasshouse cropping conditions. Agronomy, 10:436.

Mungai, G.W., Giovanonni, J.J., Nyende, A.B., Ambuko, J. and Owino, W. (2016). Phenotypic
characterization of selected African eggplant accessions collected from a number of African
countries. International Journal of Agricultural Sciences, 6: 1048-1058.

Moradpour, J., Ahmadi, H., Bagheri, M. and Goudarzi, D. (2022). Evaluation of stability and
adaptability in the selected lines of some Iranian eggplant (Solanum melongena L.) by AMMI and
GGE Biplot methods. Plant Genetic Researches, 9: 135-146 (In Persian).

qr



O\Kan 5 galslas Ol (o Olomesly (Sadigad (K55 ¢85 (o2

Oladosu, Y., Rafii, M.Y., Arolu, F., Chukwu, S.C., Salisu, M.A., Olaniyan, B.A., Fagbohun, I.K.
and Muftaudeen, T.K. (2021). Genetic diversity and utilization of cultivated eggplant germplasm
in varietal improvement. Plants, 10: 1714.

Portis, E., Lanteri, S., Barchi, L., Portis, F., Valente, L., Toppino, L., Rotino, G.L. and Acquadro,
A. (2018). Comprehensive characterization of simple sequence repeats in eggplant (Solanum
melongena L.) genome and construction of a web resource. Frontiers in Plant Science, 9: 401.

Shannon, C. (1948). A mathematical theory of communication. Bell System Technical Journal, 27:
379-423.

Taher, D., Solberg, S., Prohens, J., Chou, Y., Rakha, M. and Wu, T. (2017). World vegetable center
eggplant collection: origin, composition, seed dissemination and utilization in breeding. Frontiers in
Plant Science, 8: 1484.

Vavilov, N.I. (1951). The origin, variation, immunity and breeding of cultivated plants. Chronica
Botanica, 13: 1-364.

a¢





