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Genetic Diversity for Fruit Yield and Yield-Related Traits in Eggplant Genotypes
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Table 1. Name, origin and some characteristics of studied eggplant genotypes

S5l ol <lie ey vy S ey ) Sl <S55t sl S 308 SN )
Genotype no. Genotype name Origin Variety type  General frU|t shape Skin color Genotype no. Genotype name Origin Varlety type General fruit shape  Skin color
1 oSz da— 0y S, NUg JSe S K 13 s Ul Olzdl o3 8 s15T IS gl gz s
Fntastic RZ - Netherland Hybrid Pear Shape Black Local white Italy Open Pollinated  Cylindrical White
2 10-203 & T ostoas N i s K 14 S Uk Olasles 8 15T S sl gl L
Semlnls USA Hybrid Elongated Ellipsoid  Black Casper Italy Open Pollinated ~ Cylindrical White
3 S =5, et ohiS hy e 15 JRPTIENS T oledl o3 8 5157 S5 -
Sally RZ - Netherland Hybrid Elongated EII|p50|d Black Black Beauty-1 USA Open Pollinated Globular Black
4 10-725 K‘f‘_w‘;‘“‘ ..\.1,:.& ..\.“f é:..a 16 ] %}:.\\f J.A QLﬁ.éle;)?..sljl dcjav:u SR S
Seminis - USA Hybrid Elongated EII|p50|d Black Calliope India Open Pollinated Ovoid nght Purple
5 o bl KT eiven 4 ot e s S 17 ) Ll L Olasles 8 15T S VI
adrian Seminis - USA Hybrid Club Shaped Black Ravia India Open Pollinated Ovoid Red - Purple
6 Sd sy wdlp— s w8 & Jﬁu S di..u 18 L ou;;m,f_;lﬂ Fr S s 0y iy
Pulsar Graines Volts - France Hybrid Pear Shape Black Panther India Open Pollinated Obovate Dark Purple
7 s Ala = 005 5 5l o S5 e 19 Sl 56 KT Oldl o 8 15T Sl :
Lady Huizer Zaden Hybrid Globular Black Florida Market USA Open Pollinated Obovate Black
8 R adl p— 3 R e M O Y- sd NN sl es 8 15T S Sy b
Galine Clause Hybrid Pear Shape Black Calliope-2 India Open Pollinated Ovoid light Purple
9 4819 & T = st 4 ot 5 Sl S 21 O p Jos =08 50 0 Olzdl o & 55T sl ol S
Seminis - USA Hybrid Club Shape Black Local Hormozgan Hormozgan - Iran Open Pollinated  Cylindrical Black
10 1w KoL (A Olzdl o3 8 5157 E NV 2 S JolS” 8 ol oLzl o3 8 5157 Sl gl S
Bianca-Tonda Italy Open Pollinated Ovoid White Full Black Long Japan Open Pollinated ~ Cylindrical Black
1 s Uk Olzsles £ 13T <55 i 23 RER R (K] Olzsles £ 5137 5 Sl 3
Violetta Italy Open Pollinated Globular Purple Granada Spain Open Pollinated ~ Club Shape Black
12 o Ul Olzsl s 5 13T IS (gl - o1 A NE olzsl s S 13T F ol oly o
Local Green Italy Open Pollinated Cylindrical Green Indian Green India Open Pollinated Ovoid Striped Green
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Table 1. Continued aslsl =Y Jgd>
SE5els S5k sla N og rses 2 SPRC SRR PP NP dlae o e e S ey K
Genotype no.  Genotype name Origin Variety type  General fruit shape  Skin color Genotype no. Genotype name Origin Variety type  General fruit shape Skin color
25 W Uty oledtes 5 13T ss5 e S Obws Ada =13 oledt o 8 51T S Gl s
Violetta Italy Open Pollinated Globular light Purple Destan Enza - Netherland Open Pollinated Club Shape Black
2 S5 s Ye STy T s S e b T e 0l S 1T S Gl S
Round pearl Italy Open Pollinated Globular light Purple Phaselis Seminis - USA  Open Pollinated Club Shape Black
. st Ye STy T s S 1152 ST e £l S 6 S
Florance Italy Open Pollinated Globular Black Seminis - USA Pear Shape Black
28 il g ol oLt olsdles & 13T S Aedr 40 Jels T = e oledtes £ 5157 S35 e
White Vianseed Germany Open Pollinated Ovoid White Chantal Seminis - USA  Open Pollinated Globular Black
20 RIWEPN Ol pl= 5ds Ol o oledles 8 15T $s5 b a Ol Olpl- e ozl o3 8 5157 $s5 S
Hoorsun Hoorsun Seed - Iran ~ Open Pollinated Globular Purple Sohrab Anbari - Iran  Open Pollinated Globular Black
30 Iy opl- e ol os £ 51T sl st o 42 Yo S bz oldlos £ 15T Fr e s St
Yalda Anbari - Iran Open Pollinated Cylindrical Purple Black Beauty-3 Brazil Open Pollinated Obovate Black
31 Y- 5w oSk Uk RIE N Sl gl S 23 by Olpl= ol oledles 5 15T Sl sl S
Black Beauty-2 Italy Open Pollinated Cylindrica Black Varamini Varamin - Iran  Open Pollinated Cylindrical Black
32 S S PT olslos £ a15T 55 e " L il = 5T L h S Sl St
Blacky USA Open Pollinated Globular Black Sombra Antaris - Spain Hybrid Club Shape Black
33 S Y ads — s Uyl RIE N I lesr S 45 Sy, amli— sk NTgS Sl gzl S
Long Black Varna Proseed - Netherland Open Pollinated Club Shape Black Ronak Vilmorin - France Hybrid Cylindrical Black
3 SbS RNy olzsl o3 & 15T Sl gl S 46 Olghol ows Ol 1= Olghosl ozl o3 8 5157 IS e S
Ghalami Kermani Kerman - Iran Open Pollinated Cylindrical Black Local Isfahan Isfahan - Iran ~ Open Pollinated Club Shape Black
35 Sl Joue Olpl= 3l olzsl o3 & 15T s 3l S 47 e Oll= Aol oledles 5 15T SE s S
Local Shiraz Shiraz - Iran Open Pollinated Obovate Black Ghasri Pakan Bazr - Iran Open Pollinated Obovate Black
36 LJ [RE At IS Gl S 48 PR e e oldl e & 15T S 8 e
Lima Fitto - Spain Hybrid Club Shape Black Dolme Pakan Bazr  Isfahan - Iran ~ Open Pollinated Pear Shape Black
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Table 1. Continued aslsl =Y J gl
E P eled ST
Genotype S5k sla s s e S ey oK, Genotype 55k slae g e e S ey K
no. Genotype name Origin Variety type  General fruit shape Skin color no. Genotype name Origin Variety type  General fruit shape Skin color
L = 5 A p AES R n 61 ST e At S e
Bagira Gavrish - Russa Hybrid Elongate Ellipsoid Black Belen Seminis - USA Hybrid Pear Shape Black
50 oS Olpl= 23 oLzl o3 £ 5157 1 sl b 62 S 35 TN oLzl es 8 53T S Sl 555
Abarkooh Yazd - Iran Open Pollinated Cylindrical Purple Indian Yellow India Open Pollinated Obovate Yellow
51 s L oLzl o3 £ 5157 1 sl b 63 55 5 TN oLzl es 8 53T $s5 5
Cheety India Open Pollinated Cylindrical Purple Round Red India Open Pollinated Globular Red
52 Y ol oWdT ozl es 8 5157 o s L 6 PRIy bt oLl es £ 53T ©sS 55
White Long Germany Open Pollinated Obovate White Thai Yellow Thailand Open Pollinated Globular Yellow
53 A ol Olpl= e oLzl o3 £ 5157 1 sl S 65 bl i b oLzl es 8 53T &1l gzl i
Chah Boland Anbari - Iran Open Pollinated Cylindrical Black Thai Purple Thailand Open Pollinated Cylindrical Purple
54 S b Aal= S oLzl o3 £ 5157 1 sl S 66 ol T oLzl es 8 53T oS A
Ghalami Karaj Karaj - Iran Open Pollinated Cylindrical Black Ghost Baster USA Open Pollinated Elongated Ellipsoid ~ White
55 TS b Aal= S RE N ss5 S 67 N[ WPYY s oledles 5 15T S Sl 555
Dolme Karaj Karaj - Iran Open Pollinated Globular Black Odamalp India Open Pollinated Obovate Yellow
56 Eoll il p= o sels S oot o S 68 b el o oldlos £ 15T 635 S
Vilmorin - France Hybrid Elongate Ellipsoid Black Black Beauty China Open Pollinated Globular Black
57 Eol2 il p= o sels R IS Sl S 69 S f ol oldlos £ 15T 635 S
Vilmorin - France Hybrid Club Shape Black Black Round Japan Open Pollinated Globular Black
58 E013 il p= sels R IS Sl S 70 o G oS o olsél o3 8 5157 e s S
Vilmorin - France Hybrid Club Shape Black China Black Beauty China Open Pollinated Obovate Black
59 E014 audl p— ks NUJN IS e S 7 O eli Oll= 0l ozl o3 8 5157 14l gl S
Vilmorin - France Hybrid Club Shape Black Qalami Tehran Tehran - Iran  Open Pollinated Cylindrical Black
60 E015 sl p= ook Lt S Sl S 72 o s olidlos £ 15T $35 PP
Vilmorin - France Hybrid Club Shape Black Glass India Open Pollinated Globular Red
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Table 1. Continued aslsl =Y Jgd>
s eled 5t sl s o5 st s08 S5 Cop s GSSels <S5l slize oy o g 08 JSCE ey K
Genotype no. Genotype name Origin Variety type General fruit shape Skin color Genotype no. Genotype name Origin Variety type General fruit shape  Skin color
73 Sk o oledl es £ 5157 S P S =S, A S Sl e
Ablong India Open Pollinated Globular Green Longo RZ - Netherland ~ Hybrid Club Shape Black
24 Sk 15, N olsdles & 13T Gl Lo 81 gle  la=0ls S, g oiS i
Rosa Bianca Italy Open Pollinated Obovate White Melosina RZ - Netherland  Hybrid Elongated Ellipsoid Black
25 e ke Ol — Olgdol oledles & 5157 il gl s 82 Jle e — 0l g 35 o
Local White Isfahan - Iran Open Pollinated Cylindrical White Sabel RZ - Netherland  Hybrid Globular Dark Purple
76 b L oledles & 5157 Sl s P a3 N ) D) L oohtS g S
Thai Green Thiland Open Pollinated Cylindrical Green Ceresti RZ - Netherland ~ Hybrid Elongated Ellipsoid Black
77 & e e olsdles & 13T Gl Lo 84 LT e = 0ly 58, g oiS A
Egyptian white Egypt Open Pollinated Obovate White Artosa RZ - Netherland ~ Hybrid Elongated Ellipsoid White
78 Ysasl  Llal= 54 UK, ozl es 8 sl oS o b 85 2 =S, s S 8 olyely by
Imola Rocalba Seeds - Spain  Open Pollinated Elongated Ellipsoid ~ White Leire RZ - Netherland ~ Hybrid Pear Shape Striped Purple
29 Ol s Ol pl— olasl; ozl es 5 15T S St 86 abls  a— 0l NT IS DS S
Local Zahedan Zahedan - Iran Open Pollinated Ovoid Black Sharapova RZ - Netherland ~ Hybrid Pear Shape Black

W e b5l Olamesl 53 ol 5 (S (s gl 05T o Jedlly s bl o s o ses S
General fruit shape has been determined using the national guidelines for the conduct of tests for distinctness, uniformity and stability in eggplant.
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Table 2. Descriptive statistics for studied traits in eggplant genotypes

S ety oSl
Trait cie  Minimum  Maximum Mean
Fruit yield (g plant?) (LS 555 8) 04 5 Shes 60.30 5151.50 1357.69+1063.79
Fruit number plant? oS 53 0 5en slas 1.23 38.11 8.86+5.46
Fruit weight (g plant™) (\E 3308 050 035 14.37 387.97 172.43+82.48
Plant height (cm) (o le) oS s, 115.70 222.79 169.82+25.13
Fruit length (cm) (o W) 0 gm0 J b 2.79 29.75 22.16+32.62
Fruit width (cm) (n 5l) 0 50 o0 2.86 14.88 6.76+2.28
Number of internode o Kobo slias 19.00 38.00 27.61+4.66
Internode length (cm) o l) o Sils Jsbo 2.90 15.33 7.99+2.12
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Olmasl s 55 5 ol anlllas Slao (gl 5 uilisls 4 2 Y gt
Table 3- Analysis of variance for studied traits in eggplant genotypes

Mean squares  oola o Sk

RESNUUNEIVENT SNTURTEIINT SR B sas Sl b
35T a5 Fruit yield Fruit number  Fruit weight ol& ) 0 gm0 J o oss o, Numberof  Internode

S.0.V. O oS pe df plant? plant? plant? Plant height Fruit length  Fruit width internode length
Replication BRS 2 1775583.40** 12.59 3742.98 1.04 0.18 0.29 4.20 131
Genotype «ss; 85 2288712.70** 99.66** 13558.09** 1277.19**  2152.39**  10.57** 65.99** 13.68**
Error Ls 170 157215.50 6.66 1357.60 109.04 3.28 0.37 11.12 1.87
C.V. (%) Sl ok s b ey 29.19 28.92 21.47 6.15 8.18 9.02 12.07 17.11

**: Significant at the 1% probability level. oy G e g 53 la e e
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Table 4. Mean comparison of measured traits for studied eggplant genotypes

050 > Shas (05 o5 055 gl o5 dsb o (el o Sl Jsb
g esled G 53 05) oS jsepesls  Fruitweight (g st) ol Gragsl) (e sl Internode length NCGINNRR;
Genotype no.  Genotype name ss5eb  Fruityield (g plant®) Fruit number plant? (9) Plant height (cm) Fruit length (cm) Fruit width (cm) (cm) Number of internode
1 Fantastic Sonzs 2846.7 10.5 284.6 167.1 14.0 7.2 6.8 20.7
2 10-203 3634.1 16.1 230.4 199.9 27.1 4.5 11.5 22.0
3 Sally S 2576.0 10.7 244.6 177.1 18.5 2.9 9.7 21.0
4 10-725 3977.9 16.5 235.6 168.9 24.2 5.3 8.0 28.7
5 Hadrian Ol sl 3492.3 20.6 183.5 196.0 21.3 6.0 10.5 22.0
6 Pulsar Sldg 2717.3 111 314.6 221.8 27.9 8.5 11.0 19.0
7 Lady RN 1547.9 3.3 384.2 222.1 21.7 6.9 9.7 25.3
8 Galine Ay 2796.3 10.7 242.9 2134 20.2 5.0 11.5 22.7
9 4819 2107.8 12.3 184.4 218.6 16.5 7.1 15.3 29.7
10 Bianca-Tonda 1y KL 540.1 10.4 60.1 148.6 16.0 6.9 7.5 317
11 Violetta & 12925 7.4 178.5 1334 19.7 5.2 8.2 28.3
12 Local Green poappe 555.9 6.9 94.5 173.4 21.4 6.4 6.2 24.0
13 Local White L Joes 2194.9 21.3 104.7 144.4 17.4 12.6 6.7 32.0
14 Casper elS 266.5 2.8 104.8 190.2 25.4 4.4 6.8 37.3
15 Black Beauty-1 V- o S 910.3 2.8 364.7 204.2 18.7 12.3 6.7 22.0
16 Calliope sl 727.7 7.1 107.1 165.8 13.2 9.9 9.2 23.7
17 Ravia Ligly 1161.5 18.5 61.8 167.7 24.6 6.0 75 25.3
18 Panther s 1963.9 11.3 170.4 152.1 14.2 11.1 9.3 317
19 Florida Market S el 866.6 39.3 88.4 122.0 19.7 8.3 11.8 20.3
20 Calliope-2 Y-S 741.2 7.0 109.9 179.8 16.6 5.2 9.7 22.3
21 Local Hormozgan O e ,n as 1989.6 19.0 110.0 187.8 16.9 8.0 7.7 25.7
22 Full Black Long S olS ol 1044.4 16.3 68.9 168.5 154 12.3 9.3 20.7
23 Granada 1565 a8 1156.2 10.8 111.0 173.6 26.9 7.3 8.2 24.7
24 Indian Green SN G 1393.5 18.3 721 127.2 23.0 7.3 5.8 38.0
25 Violetta Wy 698.8 4.0 172.9 115.7 29.8 5.2 5.7 28.0
26 Round Pearl 55 s e 920.3 8.1 128.9 149.8 10.7 8.3 1.7 30.7
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Table 4. Continued aslsl —F J g
050 3 Shes (05 050 033 oS gl o5 dsb or B2 () o oo I
S esled G 5505) oS jsosmslas  Fruit weight (o lor) (e siler) (el Internode length o Koo slas
Genotype no. Genotype name o 55 pUFruit yield (g plant®) Fruit number plant? (9) Plant height (cm)Fruit length (cm) Fruit width (cm) (cm) Number of internode
27 Florance il e 1418.5 54 265.0 1447 13.9 8.9 9.0 26.3
28 White Vianseed il g A 596.3 8.5 63.6 128.7 6.4 7.7 5.3 35.3
29 Hoorsun Ol 52 246.6 1.7 181.4 159.6 121 7.9 8.5 30.3
30 Yalda [S1H 671.8 6.1 108.9 201.6 27.7 4.7 8.7 29.7
31 Black Beauty-2 Yo 5 g Sk 177.6 1.6 93.0 149.5 18.4 5.8 8.7 30.0
32 Blacky S 560.6 1.8 312.1 182.2 275 6.0 7.0 28.0
33 Long Black oS &Y 629.6 4.7 164.4 159.8 214 5.6 7.0 37.7
34 Ghalami Kermani S S 1162.8 6.4 191.7 151.7 18.6 6.9 10.2 24.0
35 Local Shiraz S o 885.4 6.1 160.6 152.2 14.0 6.5 7.0 21.7
36 Lima (W 3334.6 171 221.2 149.3 9.0 5.8 11.3 26.3
37 Destan Ol 172.9 1.6 161.6 154.2 21.7 5.3 7.3 23.7
38 Phaselis okt 1758.6 10.1 183.7 140.0 22.8 6.2 13.2 22.0
39 1152 2928.8 7.4 368.3 196.2 13.9 8.4 7.3 29.3
40 Chantal Jule  2097.6 4.8 388.0 201.6 16.6 6.4 6.2 217
41 Sohrab Ol g 2091.8 18.0 136.3 137.4 7.3 4.8 6.8 24.3
42 Black Beauty-3 Yo e oS 1729.4 5.8 294.4 183.0 17.0 9.7 1.7 23.7
43 Varamini Ceilys 481.8 3.2 146.5 175.2 15.3 11.1 10.7 26.3
44 Sombra (Joon 2247.1 13.8 183.6 157.7 9.2 10.0 8.8 29.7
45 Ronak Sy, 2068.4 12.7 183.8 157.1 147 10.3 9.0 28.0
46 Local Isfahan Olgiol Jowe  2476.2 17.4 130.4 129.6 6.5 5.4 10.3 24.3
47 Ghasri & 816.2 45 179.6 179.2 155 7.9 11.2 21.7
48 Dolme Pakan Bazr b Ol ads 378.1 21 177.6 149.5 4.1 3.8 5.8 23.0
49 Bagira g 1017.5 5.4 189.9 148.0 147 8.7 9.3 19.3
50 Abarkooh oS 692.4 5.8 128.5 157.3 19.4 7.3 7.5 30.0
51 Cheety e 1785.2 14.3 166.6 165.1 125 6.9 8.8 33.3
52 White Long Y el 299.3 3.4 120.9 178.9 19.4 6.9 7.8 37.3
53 Chah Boland Al ol 204.3 1.8 124.4 1934 19.7 55 9.2 20.0
54 Ghalami Karaj 75 ok 591.4 4.2 158.0 207.6 21.0 5.2 9.5 25.7
55 Dolme Karaj 7S ads 446.8 3.0 151.9 197.8 145 5.4 7.5 31.7
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Table 4. Continued aslsl —F J s>
o090 055 _
050 3> Slas (2 oS i osen Jsb s 2 p (e Sl) o Nl b
g esled GE 530 5) oS jsosm sl Fruit weight (o 5lo) (e sler) (el Internode length o Kobe sltas
Genotype no.  Genotype name 56 Fruityield (g plant®) Fruit number plant? (9) Plant height (cm) Fruit length (cm) Fruit width (cm) (cm) Number of internode

56 EO011 727.4 5.1 143.6 181.1 18.9 6.1 9.8 22.0
57 E012 2767.3 16.9 163.3 192.8 21.0 4.4 11.2 24.3
58 EO013 1818.9 10.6 183.4 164.6 12.4 9.5 7.2 323
59 E014 2581.9 15.0 175.8 217.5 22.1 6.2 9.8 26.0
60 E015 2494.3 12.6 216.1 159.8 20.1 4.6 10.3 25.7
61 Belen o 686.4 35 182.3 160.2 27.3 4.6 8.8 27.7
62 Indian Yellow a 5y; 604.3 35 196.3 185.3 2.8 3.6 6.3 313
63 Round Red 58 5 266.7 7.2 32.9 198.0 2.8 5.3 5.8 28.3
64 Thai Yellow S 355 948.3 33.8 27.6 196.2 17.6 14.9 2.7 26.0
65 Thai Purple St ha 280.8 21 128.3 159.2 20.6 5.0 7.8 31.3
66 Ghost Baster W Iy 139.3 1.4 160.3 158.7 19.7 4.3 5.3 29.3
67 Odamalp s gl 1279.1 6.8 192.7 174.8 21.0 4.6 8.0 26.0
68 Black Beauty-4 F 5 g S 579.5 2.9 202.1 136.6 15.0 6.4 7.0 28.3
69 Black Round Seas g 1939.3 1.9 304.1 142.3 16.3 6.6 4.3 26.0
70 China Black Beauty o, 50 L 113.3 1.2 174.5 155.8 17.4 47 5.2 26.0
71 Ghalami Tehran Ol o8 701.5 121 69.4 163.0 18.8 4.7 4.3 26.0
72 Glass S 75.8 5.5 144 193.3 18.5 4.7 6.2 28.7
73 Ablong & sl 309.9 5.1 55.3 146.6 235 45 5.3 27.0
74 Rosa Bianca S 13, 131.5 15 105.7 162.9 16.5 5.8 6.3 27.0
75 Local White e L 149.4 1.7 97.4 173.7 19.7 4.8 6.7 37.0
76 Thai Green GALG e 60.3 14 71.0 176.4 17.1 7.0 5.0 37.7
77 Egyptian white S s L 576.8 3.3 206.0 168.6 18.6 55 5.8 30.7
78 Imola Y sos 426.4 5.6 74.4 146.4 18.4 4.9 6.3 32.3
79 Local Zahedan Olaly | Joes 576.3 1.8 329.2 166.2 13.6 10.6 45 29.0
80 Longo Y 2037.2 11.7 197.2 184.9 17.6 6.2 75 34.7
81 Melosina Lo she 2285.1 145 197.2 222.8 195 6.6 7.8 34.3
82 Sabel i 51515 18.7 265.3 137.2 7.9 8.0 6.8 29.0
83 Ceresti S 1840.5 11.7 162.1 175.7 14.0 10.1 7.2 31.7
84 Artosa Lo, 1754.2 8.5 198.2 164.1 9.8 6.0 8.0 313
85 Leire Y 2136.2 8.1 264.9 213.9 25.2 4.1 6.3 28.3
86 Sharapova PR 3237.3 12.8 289.6 149.5 19.2 6.1 8.7 35.0

LSD (5%) 452.4 5.2 39.1 11.9 1.9 0.7 2.2 5.4
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Table 5. Correlation coefficient and correlation heatmap between traits in studied eggplant genotypes. Colours from red to orange, yellow
and green indicate high correlation between traits

oS 5305 Shes o855 0 gon sltas o5 U35 oS plisl 050 Jsb 058 B s Sols sl o Sole J5b
Trait i Fruit yield plant® Fruit number plant? Fruit weight Plant height Fruit length Fruit width Number of internode Internode length
Fruit yield plant? ol 53 0 g 5 ,Shes

Fruit number plant? oS 55 0 ses slkas
Fruit weight EWIREY) -0.184
Plant height oS sl 0.129 -0.067 0.252**
Fruit length ose dsb  -0.039 0.033 -0.107
Fruit width o 5eh 45 ,E 0.085 0.316** 0.067
Number of internode s Sle slaw -0.173 -0.142 -0.102
Internode length s Ko s 0.371** 0.240** 0.155
**: Significant at the 1%, probability level. 53 6 Yozl o 53 s gme ¥
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Fig. 1. Dendrogram showing clustering of 86 eggplant genotypes based on Euclidean distance and Ward method (Numbers 1 to 86

represent studied eggplant genotypes as described in Table 1)
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Table 7. The values of the first to third components of principal component analysis of

measured traits in studied eggplant genotypes

Jsl adl 3 e3> oo oo dlse
Trait 4 First component Second component  Third component
Fruit yield plant™ ol 53 0 pm 5 Shee 0.51 -0.37 0.27
Fruit number plant? ol 53 0 goe sldes 0.55 -0.12 0.04
Fruit weight 050 O3 0.18 0.55 0.24
Plant height oS sl 0.04 0.43 0.72
Fruit length 050 J b 0.20 -0.48 0.32
Fruit width o g B -0.37 -0.26 0.42
Number of internode 0 SGla 51w 0.46 0.28 -0.28
Special values 655 polie 2.03 36.10 1.01
Cumulative values ez polis 0.29 0.19 0.15
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Fig. 2. Bi-plot diagram of eggplant traits and genotypes based on the first and second

components. (Numbers 1 to 86 represent eggplant genotypes as described in Table 1)
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Table 8- The results of step-by-step regression analysis of measured traits in eggplant genotypes

s S5 s e Sl ot okd A o e Lol e Jlez! elas
Variable L+ Regression coefficient Standard deviation Coefficient of determination (R?)  Adjusted R? t- statistic ~ Probability level
Fruit number plant? o8 s o 50 sl 127.678 9.380 0.780 0.771 13.612 0.00
Fruit weight 05w 039 8.488 0.700 0.658 0.652 12.124 0.00
Fruit width o5t B, 99.717 26.276 0.214 0.205 -3.795 0.00
Y-intercept s 5l 252 -532.750 210.257 - - -2.534 0.013

aadlloso 390 Q‘ou.)\.v 6\.&%}53}))) ol ng:?o)b\.v‘ e 6‘J’, P 5E ngi.\iu\” J))TJ;.—A d_g-b-
Table 9. Estimation of general heritability for measured traits in studied eggplant genotypes

g Slay o S0 Lo Sl o SSe (SC55 bl S b o Gy o)
Trait ~aesTreatmentmean squareErrormean squareGeneticVariancePhenotypicvarianceGeneral heritability (%)
Fruit yield plant?  ol& 5 ¢ 5 5 S1.2288712.70 157215.50 710499.10 762904.20 93.13
Fruit number oS 55 6 gue sl 99.66 6.66 31.00 33.22 93.32
Fruit weight o5 03 13558.09 1357.60 4066.83 4519.36 89.99
Plant height S e, 1277.19 109.04 389.38 425.73 91.46
Fruit length ope Jsb  2152.39 3.28 716.37 717.46 99.85
Fruit width oy o5 10.57 0.37 3.40 3.52 96.50
Number of internode o Koo slas 65.99 11.12 18.29 21.90 83.15
Internode length I 13.68 1.87 3.94 4.56 86.33
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Table 10. Path analysis coefficients, direct and indirect effects of evaluated traits on fruit yield plant™ of eggplant

Indirect effect it &

PRWIRRP 0 S 0lka sl
oea 51 Fruit number ogu O3 oS gl o5en b ose o,  Number of o Kle Jsb b 31 e
Variable = Direct effect plant?! Fruit weight Plant height Fruit length Fruit width  internode Internode length Sum of effects
Fruit number plant? ol ;s 6 p0 sl 0.7 - -0.115 0 -0.001  -0.056 -0.004 0.027 0.55
Fruit weight o5 O3 0.624 -0.129 - -.001 0.001  -0.012 -0.003 0.017 0.05
Plant height oS sl -0.003 -0.047  0.157 - -0.003 0.004 -0.004 -0.022 0.13
Fruit length o s b -.015 .023  -0.067 -0.001 - 0.015 -0.001 0.004 -0.04
Fruit width g LB, -177 0.221  0.041 0 0.001 - -0.002 -0.002 0.08
Number of internode o Kol slas 0.025 -0.100 -0.064 0 0 0.007 - -0.043 -0.17
Internode length o Kila Jsb 0.113 0.168 0.096 -0.001 -0.001 0.003 -0.01 - 0.37
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Table 11. Mean comparison of the measured traits for the top 20 studied eggplant genotypes

oS 53 050 > Shes o5 033 oS gl o Jsb s P E o Sila d b

((,)f) (()f) (e s5le) (e g5le) (e g5le) (e g5le) o Kobe sltas

s eled Fruit yield plant™ oS 504l Fruitweight Plant height  Fruit length  Fruit width Internode length Number of

Genotype no. Genotype name o5 pb (9) Fruit number plant* (9) (cm) (cm) (cm) (cm) internode
1 Sabel b 51515 18.7 265.3 137.2 7.9 8.0 6.8 29.0
2 10-725 3977.9 16.5 235.6 168.9 24.2 5.3 8.0 28.7
3 10-203 3634.1 16.1 2304 199.9 27.1 45 11.5 22.0
4 Haderian Oyl 34923 20.6 183.5 196.0 21.3 6.0 10.5 22.0
5 Lima LJd 33346 17.1 221.2 149.3 9.0 5.8 11.3 26.3
6 Sharapova hale 32373 12.8 289.6 149.5 19.2 6.1 8.7 35.0
7 1152 2928.8 7.4 368.3 196.2 13.9 8.4 7.3 29.3
8 Fantastic Sz 2846.7 10.5 284.6 167.1 14.0 7.2 6.8 20.7
9 Galine € 2796.3 10.7 242.9 2134 20.2 5.0 115 22.7
10 EO012 2767.3 16.9 163.3 192.8 21.0 4.4 11.2 243
11 Pulsar Sl s 2717.3 111 314.6 221.8 27.9 8.5 11.0 19.0
12 E014 2581.9 15.0 175.8 217.5 22.1 6.2 9.8 26.0
13 Sally Sl 2576.0 10.7 244.6 177.1 18.5 2.9 9.7 21.0
14 EO015 2494.3 12.6 216.1 159.8 20.1 4.6 10.3 25.7
15 Local Isfahan Olgheol s 2476.2 174 130.4 129.6 6.5 5.4 10.3 243
16 Melosina L ske 2285.1 145 197.2 222.8 195 6.6 7.8 34.3
17 Sombra (o 2247.1 13.8 183.6 157.7 9.2 10.0 8.8 29.7
18 Local white RIS 2194.9 21.3 104.7 144.4 17.4 12.6 6.7 32.0
19 Leire 2y 2136.2 8.1 264.9 213.9 25.2 41 6.3 28.3
20 4819 2107.8 12.3 184.4 218.6 16.5 7.1 15.3 29.7
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ABSTRACT
Parsa Ardakani, E., Golabadi, M., Mohammadi, V., Bihamta, M. R. and Saremi, H. 2023. Genetic
diversity for fruit yield and yield-related traits in eggplant genotypes. Seed and Plant, 39, pp.307-336 (in
Persian).

To study genetic diversity for yield and yield-related traits in eggplant, 86 local and
commercial eggplant cultivars, grown by farmers in Iran, were evaluated for eight yield-
related traits using randomized complete block design with three replications under
greenhouse conditions in winter 2020. Analysis of variance of data showed that
genotypes had significant differences for all measured traits. Fruit yield plant?, fruit
number plant and fruit weight of genotypes varied from 60.3 to 5151 grams, 1.23 to 39
and 14.3 to 387.9 grams, respectively. Mean comparison revealed that the cv. Sable had
the highest fruit yield plant® followed by genotypes no. 4, 2 and 5, respectively.
Genotypes no. 76, 72, 70, 74 and 66 had the lowest fruit yield plant™, respectively.
Principal components analysis showed that three independent components explained
63% of the total variation. Cluster analysis using Ward method clustered studied
eggplant genotypes in four different groups. These results were consistent with fruit
yield performance of eggplant genotypes. Stepwise regression showed that three traits
of fruit number plant?, fruit weight and fruit width had the greatest effect on fruit yield
plant®, Path analysis showed that fruit weight and fruit number plant? traits had direct
effect on fruit yield plant™. The results of this research can be used to develop breeding
populations for selection pure lines in eggplant breeding programs.

Keywords: Eggplant, fruit number plant?, fruit weight, fruit yield plant, germplasm.
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Introduction

Eggplant (Solanum melongena L.) is the fifth most important vegetable crop in the
world. Iran ranks sixth in global eggplant production. Currently, all the commercial
hybrid cultivars grown in Iran are imported, and the efforts of Iranian eggplant breeders
for development of hybrid cultivars are progressing. The initial step in eggplant
breeding involves collecting germplasm and assessing the level of genetic diversity of
different traits (Prohens et al., 2005) The objectives of this research were: 1.
Assessment of the genetic diversity in eggplant germplasm, 2. Grouping eggplant
genotypes and evaluating the relationships between fruit yield related traits, and 3.
Selection of superior genotypes to be used for crossing in eggplant breeding programs.

Materials and Methods

In this study, 86 different commercial eggplant genotypes were collected from
different sources. The seeds of eggplant genotypes were sown in greenhouse using
complete randomized block design with three replications under greenhouse conditions
at Negin Bazr Danesh Company, Khorasgan Azad University, Isfahan, Iran, in winter
2020. Genotypes fruit yield plant® and yield-related traits were measured evaluated.
Normality of the data was tested using Minitab 18.1. Analysis of variance as well as
mean comparisons were performed, using LSD, using SAS 9.4. Cluster analysis,
principal component analysis, and correlation between traits were performed using
Minitab 18.1 for grouping genotypes and studying trait relationships. Path analysis was
carried out by Path 2 software.

Results and Discussion

Fruit yield plant?, fruit number plant® and fruit weight of genotypes varied from
60.3 to 5151 grams, 1.23 to 39 and 14.3 to 387.9 grams, respectively. Analysis of
variance of data showed that genotypes had significant differences for all measured
traits. Mean comparison revealed that the cv. Sable had the highest fruit yield plant™
followed by genotypes no. 4, 2 and 5, respectively. Genotypes no. 76, 72, 70, 74 and 66
had the lowest fruit yield plant™, respectively.

Principal components analysis showed that three independent components explained
63% of the total variation. Cluster analysis using Ward method clustered studied
eggplant genotypes in four different groups. These results were consistent with fruit
yield performance of eggplant genotypes. Stepwise regression showed that three traits
of fruit number plant?, fruit weight and fruit width had the greatest effect on fruit yield
plant. Path analysis showed that fruit weight and fruit number plant™ traits had direct
effect on fruit yield plant™. These results were consistent with fruit yield performance of
eggplant genotypes. Stepwise regression showed that three traits of fruit number plant?,
fruit weight and fruit width had the greatest effect on fruit yield plant™. Path analysis
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showed that fruit weight and fruit number plant™ traits had direct effect on fruit yield
plant™.

Kameli et al. (2020) evaluated different eggplant genotypes and grouped them in
four groups using cluster analysis. Genotypes in different groups can be used in
hybridization programs to incorporate genetic diversity in breeding materials. Uddin et
al. (2021) studied 130 local eggplant germplasm to select parents for eggplant breeding
program and reported that fruit yield plant™ significantly correlated with fruit diameter,
number of fruits plant™ and fruit weight. Genetic diversity in Iranian eggplant landraces
has been used for selection of pure lines and new cultivars in the national eggplant
breeding program of Iran (Bagheri et al., 2014).

Therefore, it is suggested that the eggplant cultivars in the first and second groups,
in the present research, can be used to develop breeding populations for selection pure
lines and new cultivars in eggplant breeding programs.
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