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Comprehensive evaluation of Solanum melongena cultivars
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Abstract: [Objective] In order to establish a suitable evaluation methods for eggplant resources, the
agronomic characters and quality indexes of different eggplant cultivars are analyzed, which will provide a
theoretical reference for rapid screening of germplasm resources and eggplant breeding. [Method] 10 eggplant
varieties ‘Zilong No.5” ‘Zilong No.7” ‘Liangzi No.7’ ‘Zheqie No.10” ‘Hangqie No.716” ‘Hangqie No.718” ‘Z1”

©Z2° ‘73’ ‘Hangqgie No.2020° were used to determine 16 indicators relevant with plant growth and fruit
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characteristics. The principal component analysis method was used for comprehensive evaluation. [Result]
There were differences among different eggplant cultivars. Plant of ‘Z2’ was the highest. The highest plant
breadth and stem diameter was found in ‘Zilong No. 7° and ‘Hangqie No. 716°, respectively. For fruit length,
‘Z1” was the longest, while ‘Zilong No. 7° was the shortest. The highest and lowest chroma value was found in
fruit of ‘Z1’ and ‘Z3’, respectively. The hardness of fruit peel and pulp for ‘Hangqie No. 716’ was significantly
higher than those of the other 9 cultivars (P<<0.05). The pericarp toughness of ‘Liangzi No. 7° was significantly
higher than others (P<<0.05). Soluble sugar and protein contents of ‘Z2’ were the highest. Fruits of ‘Liangzi No.
7’ and ‘Zilong No. 5’ showed the highest levels of amino acid. Principal component analysis extracted a total of
5 principal components with a cumulative contribution rate of 87.126%. [Conclusion] A comprehensive
evaluation model of eggplant was constructed by taking the eigenvalues corresponding to the five principal
components and the ratio of single principal component to the extracted principal components. The best
comprehensive score was found from ‘Liangzi No. 7°, while the worst was found from ‘Zilong No. 7’. [Ch, 1
fig. 6 tab. 29 ref.]

Key words: eggplant; cultivars; principal component analysis; comprehensive evaluation
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M 1 AT . 10 4SS R T AU A BR T E O 91.00~114.00 cm, Hip <727 &R, HWRE %
757, BUM 7187 . A RRIARIR 22 AR, MRIRERCRIE k75, D8 100.00 cm, K
& KRS E Wi 10% ‘bum 718, X3RRI EEES . RwETE WHRERDN, H
A CEBR TS 1 62.67%. 10 A EFIHF MR SR 1.74~2.42 cm, o U 7167 Fof, WE S
FHAB S (P<0.05), ZEHLE/MYE 237
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Table 1 Agronomic characteristics comparison of 10 eggplant cultivars

A Pk /em BRI /cm Z5H/em FhFp Hi/em FRIF/cm ZEf/em
¥less 101.33+2.73 ¢ 97.00£5.48b  2.04+0.18 bed BUii718 91.00+1.90 e 96.00£3.41b  2.17£0.13b
TS 95.17+1.83d  100.00£335a  1.92+0.17 cde Z1 98.67+4.55cd  82.17+3.49 ¢ 1.86+0.14 de
RS 112.33+4.63 a 62.67+3.33f  2.13+0.25 bc 72 114.00+7.97a  73.5043.02¢  2.00+0.13 bed
W10 107.3343.72 b 97.00£1.90b  1.97£021bed || Z3 100.6749.20 ¢ 77.00+3.46d  1.74+0.14 ¢
BiAii716 102.33£2.25 ¢ 83.67+4.97¢  2.42+0.37a Fiiii2020 96.00+4.20d  76.67+4.27d  2.15£0.24b

Y RISIA R ING FER R R — 8 bn A [ i iR 22 57 8 25 (P<<0.05)..

22 RIMKEEE

10 D F R A B S A, R 2 AT “Buh 7187 (Y L&, R H R SE R OGP T i
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B 7187 W2, ‘73 Wakwh, RA ‘217 1 64.20%. b BT, ULHHITA HRSCERE A T 1

BT AR S B R 29.47~37.87 em, Hih ‘Z17 HRSIRAK, BE T HAG R (P<0.05). F
SRER SRS SR 75, BEETHARR (P<0.05), RAEEARRAN 3 NRFE WU 7167
‘727 ‘73, WEE THADGA (P<0.05). RELEMAMSFI R W 1057, U 2.30 cm. A
AR B R R —E R, Hh g S R RK, CBRSS RRTER/N.
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JEM) 55.05%; ‘% S5E KR TE GEETS b 718 WIRLHIEME, TREER. &
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Table 2 Comparison of fruit traits of 10 eggplant cultivars
b ne £ /em F§1%/cm R B R g
L a b

E9/Ake —0.45+0.10 be 10.20+1.48 ef —4.55+£0.87 a 33.87+1.48 de 2.48+0.10 ¢ 101.82+7.96 bed
15 —0.35£0.13 b 13.25£0.50 be ~7.28+0.26 ¢ 29.47+0.40 h 2.3540.16 d 98.08+5.84 d
SLETS —0.40+0.12 be 11.45+1.04 d —5.78+0.78 ¢ 35.10£2.47 ¢ 2.43+0.10 ¢ 113.55+10.42 a
Wrni10%5 0.03£0.03 a 12.60+0.14 ¢ —6.78+0.62 d 33.42+1.29 ef 2.30+0.15d 103.9945.10 bed
BiAi716 —0.40+0.08 be 12.68+0.92 ¢ —6.70£0.93 d 3237+1.84 g 2.75+0.14 a 109.08+8.49 abc
BLA718 0.08+0.05 a 13.55+0.25 ab —7.03£0.46 de 34.67+2.25 cd 2.48+0.10 ¢ 109.98+16.86 ab
Z1 0.05+0.06 a 14.33£1.10 a —7.45£0.49 ¢ 37.87+1.54 a 2.62+0.18 b 106.51+7.58 abed
72 —0.48+0.17 ¢ 9.73+0.59 fg —5.53+0.94 be 34.57+1.33 cd 2.70£0.09 a 105.65+4.20 abed
73 —0.63£0.10 d 9.20+0.84 g —4.48+0.46 a 36.47+1.12 b 2.70+0.18 a 105.90 +2.29 abed
Bi#i2020 —0.38+0.05 be 10.90+0.60 de —5.15+0.44 b 32.80+2.60 fg 2.45+0.10 ¢ 100.61 +£7.16 cd

YA RS [R] - BE R R R — 8BRS [7) it b ) 22 5 8. 25 (P << 0.05) .
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Figure I Comparison of peel hardness, pulp hardness and pericarp toughness of 10 eggplant cultivars
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‘73, BEETHI
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Table 3 Comparison of fruit quality of 10 eggplant cultivars

=

m

S AR (mge g7 AT/ (mge g ) B A AL/ (mg- g™) BB/ (mge g™
E9/ARe 30.04+2.59 cd 3.53+0.65 b 1.69+0.06 a 4.08+0.67 be
TS 34.53+2.91 abc 3.79+0.69 b 1.42+0.13 b 5.26+0.74 a
TS 32.62+1.04 bed 3.54+0.42 b 1.76+0.26 a 5.19+0.88 a
Wrnil0% 35.35+2.69 ab 3.66£0.27 b 1.09+0.15 ¢ 3.60£0.91 be
Hii716 33.88+2.65 abc 3.14+0.55 b 1.1740.12 be 2.94+0.38 cd
HiHi718 25.01+1.03 ¢ 3.90+0.65 b 1.36+0.13 be 4.78+0.68 a
Z1 35.19+2.67 ab 5.03£0.38 a 1.1240.19 ¢ 221+0.72d
72 38.04+2.73 a 4.68+£0.25 a 1.19+0.23 be 3.24+0.58 cd
73 32.14+3.45 bed 4.79+0.20 a 1.27+0.23 be 4.44£0.62 ab
Hii#i2020 28.09+3.40 de 3.64+0.26 b 0.73+0.13 d 4.78+0.68 a

UiH: [N [ kR [ — i pm AN [m] i A 22 53 1. 35 (P<<0.05)
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25 REMmBAEKRBERS S0
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,[é\ %“%\iﬂg 87.126% (%‘% 4)O % 1 3‘35‘2%5/{] ﬁ%ﬁfﬁf( Table 4 Characteristic value and cumulative variance contribution rate
N of eggplant evaluation factors
By 28.125%, HhnEHEA . RE. R R 500 mem pranme B Eaimn
JEEE . ATEEYERE . MRS B A BRI AT, 258 1 4.500 28.125 28.125
BT R RS SRR T T B TR, 2 3.376 21.098 49.224
R, 25 1 F i aelE ik Pees & MR ar sy P 3 2.636 16.474 65.697
TF R IR A R AR . 5 2 FE s BY T 22 DTk 4 1.831 11.444 77.141
R 21.098%, HRMERE | SRR 2. bR 5 1.598 9.985 87.126
GFHABREME, FERB TR A K
PR 5 3 BRI ZE TR N 16.474%, FRAFE M EE R R R TR, MR, 2% a, 225,
TR T R R . 565 4 BB T Z DTk R 11.444%, FRAE ] 2 (30K 0 2 Ui 9 2 S T
PO RN K . 55 5 F A RRAE ) P AR R K B R R i i, AR AR R AT AR
{HHEIN T AR (E B E R, W RE A R WO T 2R Atk .
R T IHBRAS R B S B A, XA MR AE AR ) R LR B R AT T C R NI, AR ER S A
BT RSN TSE YA ER R e R
F1 =—0.312X,+0.270X>-0.258X3+0.329X,+0.190X5+0.090X¢—0.155X7~0.250X5+0.203X9—0.356X 10+0.240X | —
0.311X12+0.224X,3+0.361X14+0.077X15—0.123X 6
Fa =0.306X1+0.220X>—0.313X3-0.092X4+0.205X5+0.143X¢—0.414X7—0.321 X3+0.322X0+0.316X10—0.170X; 1 +
0.329X12—0.027X13-0.250X14+0.094X15+0.097X 16
F3 =0.251X,+0.111X,—0.175X3+0.233X4+0.317X5+0.361 X¢+0.246 X7 +0.304X5—0.324 X0 +0.146X0+0.089X; | +
0.224X12+0.185X13+0.077X14-0.152X15—0.462X 6
Fa =0.098X,+0.188X>—0.071X3+0.061X4—0.328X5+0.399X¢+0.179X7+0.190X5—0.156X9—0.091X0+0.313X; | —
0.154X12—0.085X13-0.203X14+0.583X15+0.271 X6
Fs =0.078X,+0.149X,-0.056X3+0.049X4—0.260X5+0.317X¢+0.142X7+0.151X5—0.123X9—0.072X 0+0.248 X | —
0.122X12—0.068X13-0.161X14+0.463X15+0.215X 16 -

RS EMSESERER LR FHETER

Table 5 Rotated component matrix of the principal component analysis

PR F s bk For
1 2 3 4 5 1 2 3 4 5
ZEH0) -0.663  0.56 0407  0.132  0.052 || b(Xy) 0431 0589 —0.525 —021 0253
BRFI(X) 0.573 0402  0.18 0254 —047 || REBEEE(X) -0.755  0.579 0237 —0.123 —0.025
BRIR (X3) ~0.546 0573 —0284 —0.096 —0.155 || REEITEX) 0509 0311  0.144 0422 0267
KB 0.698 —0.168 0377 0083 0529 | RABEE,) —-0.66  0.603 0363 —0.208 —0.022
B (XS) 0402 0376 0513 —0443 021 APERR(XS) 0475  —0.05 0.3 -0.115  —0.797
HRBE(X) 0191 0261 0585 0539 0404 || TAEEEA®XL 0766 -0457 0125 -0274  0.162
L(X5) -0.328 —0.758  0.398  0.241 0.132 | WEERMX;s) 0163 0172 -0246 0787  —0.056
a (Xg) -0.531 -0.587 0492 0257 -—0.078 || SEI(Xe) 0261  0.178 -0.748 0366  0.198

TE R M 3Emt DL S A FE A NS 22 B4 % B A A o P B 3 A 40 BRI L 2 RN Y Eb il 4
KRR, HE R F=0.28F+0.21F,+0.16F5+0.11F,+0.10Fs, H4aLE SR8 B 1 i
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75 WEESMWWRELY, HikE 217 , ‘%2  Table6 Characteristics prediction results of different eggplant varieties
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3 iﬂLVlﬁ} Eh15 187 -136 -1.88 0.18 0.4 -1.08 10
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R F T SR T D P S DR AT B il B L 2 BUAi2020 176 -3.06 257 —0.17 —0.13 023
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