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Tk, AWRHTHRPGE T RA B RFTREZRSL, [FE] X RS S “RELTH ‘TETF Hik
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Comprehensive evaluation of Solanum melongena cultivars
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3. Institute of Vegetable Science, Hangzhou Academy of Agricultural Sciences, Hangzhou 310024, Zhejiang, China;
4. Collaborative Innovation Center for Efficient and Green Production of Agriculture in Mountainous Areas of Zhejiang
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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
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©Z2’ ‘73’ ‘Hangqgie No.2020° were used to determine 16 indicators relevant with plant growth and fruit
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

i F Solanum melongena J& i #} Solanaceae i J& Solanum W) 1 AT AR Y, LI E =T,
YEREZER G, EPEpI Y i RICERTE, S8 2. AOTHMNTHEERY
T, BARENERMES BT REDEET . FFmsiEtaEE, PEETC#Y TR E
FOMh A BT IR B A B R G AN Ty i A BT RIR B Y . EARED B TR AR 142 itk
Tt Z R8T, RIURRDG R BT A ZHARAEE R R 25 5, IR il 1l i . HrgE s
AL R AT, sRESEN SRIESPRICXT 76 43 il R B B IR#E 1 Tt AL ZRE VRS0 A, & SR o B IR TR 25
PR ZEF A, LT Pearson RECRIKG AN 3358 74, BRE-FU RIRIESFRIEXT 133 43 ih TR it
HIRGR AT o0, RIUNFIESBEZE £, WY 20 RaE R . AR SR A AR AL
PEIRXT 105 G @i+ BA B AT 408, AR RHBIER I AN [RI R B 2 A, RV A ISR 45
SR IR HHEOCR, B 5T R SR — ARG

TG AT R L A T R g 2 HAR DG AR S B AL A, TR L Bt I AR S R
BEAS ARG E B ER 78 &, ik T 204608, AR IERTPM AR AR AR B, 80
SN EERE Tz N FOKRE Oryza sativa. £ K Zea mays. M4 Camellia oleifera. /NAZ Triticum aestivum .
FJK Cucurbita moschata 55 Z2FAEY) Ui vh [EFE G A& IR AN BT PE0 77 2 B E 8 4 07 T 04 BF
SR, T FREIEA L R AT s g 1R T

ABFELL 10 43 5t BT 55 PR bA L, 8 3 i 5 I 23 B AS [t S R ofe 2R BOR S8 A, SR
TR TN 12 N8R LR A 0T, FERFERTEMAR R, LU A ORS00 - 9% U5 Bl 5 R ) PR
TEKHT S AL R AR

1A

1.1 RIER R

SRR AN 1 2 DU A TR AT BRI TR RS BT ERTR
7E W10 5 B 7167 BUH 7187 ‘Z1T Z27 Z37 BUii 20200 ZE 10 AN AP L H
R HR AR R BRAETES T, 2024 4F 6 HRCRUCEEA S AP BRI AR S, IF 57 Rz WV TR MR 22 bd 255
BE S 3 2 0 2 A DGR A o
1.2 REMERIBERIETRNE

A AL RHEEALZE R 10 Bk, MERRE . BRI . 2RISR SRR Bife . IR

Hr|
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SRS, SRS R SR PRI AT 10 MY E R . SR 2240 (CR-10) W& AT R 2 B fal™, 3k
L. a bfH. LIRERE, ofRRasE, MBPGragtys, pREERE, MPGNERES.
SR PRI L 232 2021 300 5 T v PR IR R 0 50, R G-250 5 Th 37 8 1 9 22 s m s vk 2 P i 0 B
SR B = B €035 0 0 Vi 8 2 R TR o ot 3 . R P AP 12 240 3000 2 S IO i o B8 R P P T4
(TA-XT plus) X i F R L HATZER AT . 358 RS N BIATE PRE #3, HAAN 2 mm, WA
BT . DATHE A 1 mmes™, WHAHES 1 mm-s™, W5 EATHEN 1 mm-s™',
1.3 ERSoH

T A AR N S TS ARE N AS i, S SPSS 19.0 BEATAREALALBE A B4 A i BT xd
B F-PEAREAT W SRR AR M AT . R FH 7 28 DTk o o P2 bt , TR i ook, R
7R R (T s O = S 10 Vo WO 0 2 1 D0 < 1= 2 o W o 2 O
1.4 BESITH

AR SRR E ER 10 K, SFERINEEE 5K, K Excel 1 SPSS 19.0 X4 #1743 #r &b
B, SO R E AR 2
2 RS540
2.1 REMKEEER

M2 1Al 0. 10 4> 50 Aol T AU A Bk i O 91.00~114.00 cm, Hi ‘727 &HE, HRE ‘w%
757, BUMN 7187 EEE. A FPRIBRIR 22 RECOR, MRIREKME ¥R 757, 4 100.00 cm, HiIK
= RIS ‘Wom 105 AU 7187, X 3AMEFRITTREER . RETS MRERN, H
A BT M 62.67%. 10 AP FRREARZERLY 1.74~2.42 cm, o ‘Boii 7167 b, WE S
FHALSFN (P<0.05), MR 237 .

F1 FARABFRMPKZHERILR

Table 1 Agronomic characteristics comparison of 10 eggplant cultivars

HnFp Pk /em KRR /cm ZEH/em i Pifi/em FR i /cm ZEH/em
ST’ 101.33+2.73 ¢ 97.00+5.48 b 2.04+0.18 bed P78’ 91.00+1.90e  96.00+3.41b  2.17+0.13 b
ERTS 95.17+1.83d  100.0043.35a  1.92+0.17 cde ‘z1’ 98.67+4.55cd 82.1743.49¢  1.86+0.14 de
LTS 112.33+4.63a  62.67+3.33f  2.13£0.25 be 72’ 114.00£7.97a  73.50£3.02¢  2.00+0.13 bed
‘W05’ 107.3343.72b  97.0041.90b  1.97+0.21 bed ‘73’ 100.67£9.20¢c  77.00£3.46d  1.74+0.14 ¢
‘Brii7ie’ 102.33+2.25 ¢ 83.67+4.97¢c  2.42+0.37a ‘Biii2020” 96.00+4.20d  76.67+427d  2.15£0.24b

Vil RIFIARIRING B 38R R —Fahn AN R L Fh ) 22 55 825 (P<<0.05).

2.2 REMARKEEER

10 A F R R SR Ah . R 2 A BUmh 7187 Y L fe, DB SR SR MOGR R dr,
‘73" WYL EAK. 10 NP EFIG a S 9.20~14.33,  ‘Z17 BEH a ok, OFRE, 151433, ‘B
718 Wz, ‘73 Wat/AN, BAH Z1 B 64.20%. b¥ Rk, VLW RTA SR SR A D )

B e R R N 29.47~37.87 em, Hif ‘Z17 SR, BEETHASM (P<0.05), F
SRS 7S, BB THABS A (P<0.05), RIEIARERAR 3 EAPE B 716
‘727 ‘73, WERTHASF (P<0.05). RIEMASFNA WE 1057, (UK 2.30 cm. AN
PR R R 2, H w15 pgRERK, ‘BRESE REFRER/D.
2.3 RELFMEFELRE

iR B FR R 220 & B (B 1A): 45 R B SR R R AE AR 25 5, “Biih 7167 SR Bz 1 I
K, BEETHASF (P<0.05), “Biii2020° Kz, Z3" RLEES/AN, U b 716" FpM#
JE/) 55.05%; ‘% sE KR TES REITS b 718 WIRLMEME, TREER. £
Tl it Pl SR PR JRE P T A R OR R B BE— 2K (11 1B, AU 7167 SRIARERER K, WU 20207 ¥k
Z, ‘73 RREEEER/N, (U BUE 7167 RNMEERY 53.97%; ‘EkS5E5T ERTS ¥
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Table 2 Comparison of fruit traits of 10 eggplant cultivars
mn A me K /em 4% /cm WS /g
L a b

“EISS —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
T’ -0.3540.13 b 13.25+0.50 be —7.28+0.26 29.47+0.40 h 2.35+0.16 d 98.08+5.84 d
LTS —0.4040.12 be 11.45+1.04d —5.78+0.78 ¢ 35.10+2.47 ¢ 2.43+0.10 ¢ 113.55+10.42 a
W10 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
“BuirT16’ —0.40+0.08 be 12.68+0.92 ¢ —6.70+0.93 d 3237+1.84 g 2.7540.14 a 109.08+8.49 abc
‘BULTI8’ 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
‘1’ 0.05+0.06 a 14.33+1.10 a —7.45+0.49 ¢ 37.87+1.54 a 2.62+0.18 b 106.514+7.58 abed
‘z2’ —0.4840.17 ¢ 9.73+0.59 fg —5.53+0.94 be 34.57+1.33 c¢d 2.70+0.09 a 105.65+4.20 abed
‘Z3’ —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
‘briii2020 —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
Ui RIFIR R NG B3R Rl — 8 AN [ ) 22 5 0 3 (P<<0.05)

1200 A 600 B a 7 bc a b b
ﬁlgggc(:c q b gigg - ) b ég S p et de od
2 600 d d d e B 300 de d e g g,

Ehinalin) =il sl
200 100 |
0 e 0 N - O .
>§p% % ?)Q%é\\sé\\%ﬁ\z\’\g’ 433%@9 % % % Q%’( sQ\%K\» RAR R AR i\o @%&\\S@\%‘\’\“\’ “(\’q,@'g
Paracuaoesis & P vt R G A, S
A v LYY
ANF) /NG RO A — FE AR AN A i ) 22 57 2 2 (P<<0.05)
B 1 10 AT A RAR R, R IR A
Figure I Comparison of peel hardness, pulp hardness and pericarp toughness of 10 eggplant cultivars
75 UM 718 MRNEEERGE, EREER. W 1097z Z2’ RNEEXRAL, A

[F] 5w R AR 2 BIPE 25 S K (B 1C)e ‘5250 7% RLWIMERR, ‘Bl 7187 1 ‘Wi 1057

REIER/N . E 55 217 727 BERBGEMEZESAK. HUM 7167 A B 20207 AR BZ
e/, HPEZ e #E2ER .
24 REmMBUIEIRILE

H 3 ATl il TR SE AT RN B R B s s R cZ27
x3 10 M FmFHRELAEIEIRILE

Table 3 Comparison of fruit quality of 10 eggplant cultivars

ik 38.04 mg g, H

A AR (mg- g™ M/ (mge g ") TR ILR/ (mg- g ™) RBy/(mg- g™
EST 30.04+2.59 cd 3.53+0.65 b 1.69+0.06 a 4.08+0.67 be
ETS 34.53+2.91 abc 3.79+£0.69 b 1.42+0.13 b 5.260.74 a
SLETS 32.62+1.04 bed 3.54+0.42 b 1.76£0.26 a 5.19£0.88 a
‘W10 35.35+2.69 ab 3.66£0.27 b 1.09+0.15 ¢ 3.60£0.91 be
“BiiT16° 33.88+2.65 abc 3.14£0.55 b 1.1740.12 be 2.94+0.38 cd
“Bin718’ 25.01+1.03 ¢ 3.90+0.65 b 1.36+0.13 be 4.78+0.68 a
‘zr 35.19+2.67 ab 5.03£0.38 a 1.12£0.19 ¢ 221+0.72d
‘72’ 38.04+2.73 a 4.68+0.25 a 1.19+0.23 be 3.24+0.58 cd
‘z3’ 32.14+3.45 bed 4.79+0.20 a 1.27+0.23 be 4.44+0.62 ab
“Fiiii2020° 28.09:+3.40 de 3.64+0.26 b 0.73+0.13 d 4.78+0.68 a

UiH . AR NG PR RoR [l —

FRBRAS R b ) 22 57 8. 35(P<<0.05),
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1057, K3535mg-g™, ‘WUt 718" AlVEMEME R R SURML, HA 25.01 mg-g ', BT AL,
i (P<0.05), A FRETEEEARESBESH 3IAMM N ‘217 ‘227 ‘723, BEST R
TAFR (P<0.05). ‘5245 7%° M %k 55 RS AR RS BRS, B 1. 7mg g, ‘bt
i 20207 B G LR T i B AR, (U 073 mgrg !, WEAR T HAL SR (P<<0.05), ‘R T57
GEEETS CBUMI 7187 KU 20207 MMM ECRR, WEE THUL A AR (P<0.05), ‘Z17

M B B A, A 221 mgeg s F4 ATERENEFOHEENRIT T ER
25 REMBERMERBERS S B

Xﬂ‘ 10 /I\ TJE ? ElEt'I %':F E/‘J 16 /I\'r/iF 4jt 1,5, 1:/]—( J»Eﬁﬁ 3‘5 E‘Z ﬁi}' Table 4 Characteristic value and cumulative variance contribution rate
I R TR T S A E A BT _ ofeggpl/@ evaluation ffzwfs ‘ _
’ ’ EMGr  HEEE TETTICR% R 2 TTER %
BMEE R 87.126% (% 4). 5 1 FE R HYJ7 22 5Tk 1 4500 28.125 28.125
R 28.125%, HohwalEsEA . KE . e, £ 2
Jefitk . s . BRSO BRI T (e, 28 3 2.636 16.474 65.697
AR T O RS B AR T R PEAR 4 1.831 11.444 77.141
BRI, 565 1 FE T ReAE Rk B4R G MR B a0 5 1.598 9.985 87.126
TF R IR A R AR . 5 2 RSB U7 22 DTk
M 21.098%, HRPMERE . R . 2O WSS EARKOEMIE, FE R TR A K
Ko 553 BT EZTTERE N 16.474%, FRAEM EER KRR | ¥R, 6 q, 2%, £
BT R AR . 28 4 FER R E TTERECN 11.444%, FRHE ] R AE AR IR I 25 2 L IR .
IR R NE . 55 BT RAE R E PR R A R K B AR T, HAR AR T A, H
O T AR5 B 3Rk, TR B TSR A IR
R T IHBRAS R B S B e, XA R AE AR ) R LR B R AT T C R NI, AR SR S A
BT ES (F~Fs) S4Bk (X~Xe) MR8t e 2
Fi =—0.312X,+0.270X,-0.258X3+0.329X,+0.190X5+0.090X¢—0.155X7-0.250X5+0.203X9—0.356 X 10+0.240X | —
0.311X15+0.224X,3+0.361X14+0.077X;5—0.123X 1
F, =0.306X;+0.220X,—0.313X3-0.092X4+0.205X5+0.143X¢—0.414X7—0.321Xg+0.322X9+0.316X,0—0.170X | +
0.329X1,—0.027X13—0.250X14+0.094X5+0.097 X 16
F3=0.251X1+0.111X,-0.175X35+0.233X4+0.317X5+0.361X5+0.246X7+0.304Xg—0.324X9+0.146X9+0.089X; +
0.224X1,+0.185X13+0.077X14—0.152X,5—-0.462X6:
F4=0.098X;+0.188X,—0.071X3+0.061X4,—0.328X5+0.399X+0.179X7+0.190Xg—0.156X9—0.091X0+0.313X; | —
0.154X1,—0.085X13—0.203X14+0.583X5+0.271X4;
F5=0.078X,+0.149X,-0.056X35+0.049X4—0.260X5+0.317X5+0.142X7+0.151Xg—0.123X9—0.072X9+0.248 X1 —
0.122X1,—0.068X;3—0.161X;4+0.463X;5+0.215X¢-

3.376 21.098 49.224

x5 EMSESERER LR TFHETER

Table 5 Rotated component matrix of the principal component analysis

1 2 3 4 5 1 2 3 4 5
ZEH(X) -0.663 0560 0407  0.132  0.052 || b(Xy) 0431 0589 —0525 -0210 0253
PR (X) 0.573 0402  0.180 0254 —0.470 || RBEZBEEE(X,) -0.755 0579 0237 -0.123  —0.025
PRI () -0.546  —0.573 —0.284 —0.096 —0.155 || ALBINEX) 0.509 0311  0.144 0422 —0.267
KB X 0.698 —0.168 0377 0083 0529 || RABEEX,) -0.660  0.603 0363 —0208 —0.022
B (Xs) 0402 0376 0513 —0443 0210 | AIAPERECGS) 0.475 —0.050 0300 —0.115 —0.797
HRPTEWX,) 0191 0261 0585 0539 0404 | FAMEEMAWXL 0 0766 0457 0.125 -0274  0.162
L (Xy) -0.328 —0.758  0.398 0.241 0.132 || WEREEERX5) 0.163 0.172 -0246  0.787 —0.056
a (Xy) -0.531 -0.587 0492 0257 —0.078 || SEI(Xe) 0261  0.178 —0.748 0366  0.198
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AR Y% VTR T S DS I e ¥ L R e &6 AREAMF ARG R
ﬁiﬁj\%’j’ I fl% ?E {E [-_t[ ﬁ%ﬁ:ﬁ F ﬁiﬁj\)é‘ #%:‘?E{EZ i El/ﬂ ke fﬁﬂ Table 6 Characteristics prediction results of different eggplant varieties
TENACE, T BN S G R RL (F): F=0.28F )+ W R R R R F F WA

0.21F,+0.16F+0.11F+0.10F5, AR A R B R eSS’ 0.08 066 —1.81 044 035 —-0.05 6

I R 25 A PR AR A ( 6). R E] %_bjf%:% -1.87 -1.36 —1.88 0.18 0.14 —-1.08 10
CEpe 7 B0 AR, HRE ‘71 . ;;%;71, 119 154 020 3.08 245 127 1
By 7 B A PR L ‘TOHT —-0.62 -1.72 -0.16 0.08 0.06 —0.55 7

‘BUii7TI6”  —258 268 264 —0.87 —0.69 0.10 5

3 ﬁLi/t} BUMTI8T  —2.19 —122 024 099 0.78 —0.64 8

" . B . o ‘v 298 0.63 059 —075 —0.59 092 2

DA R B — R TTDE A5 (4 7k A ‘72’ 296 047 —144 —129 —1.02 045 3
S EAER, ArFAmICTE SR BRI 2 3 17 138 094 —1.69 —134 —066 O
Wz 54 Z PRI TSR0 K68, “HLA12020° 176 =3.06 257 —0.17 —0.13 023 4

46 T V43 T B U4 AR L E I
Fe it (B . B0 FIARRE KA. 7 B9 400 JR4R 4 M X BRI T 0% . REamE R, HEKE
SRR U I AR A 6 5 T B T A ROV U 4 7 M AR I, BN RIE A T IX (L
BTG RS, I ) BT R . T RS . M@ K EIR T X (R
I AR, Y RO IR T X (0. TR, IO, S KBTI 4. T
WERESE) . ST KM BB IE A T IX (2. IR . YLPGSE) ML (K S TU A TIX (WL . E3g . 4
), ABFGR I 10 AN TSRS R 20 (0 K ATE A T XTI T AR . SR R M 25
HEAFINGE , RBURIR GAORRES . BRI . SRR IR ER B, RUKE | FH . R H S0
TERR LS, WM ATVMER I . IR AR RIS L B X SR ABI R AR R,
BRSBTS 9 (SSR) BRIT AT 83 Gl TRl B e IR AT S REVE AR K AMT 6 B Tk b5 il
R B FEAENT B 255 . R BEARR N 4 KME, BRAEHTCY XF 55 03 TRl Bbh R TIE 25
FRICURI 7 2T 2 81 X 04748 (ISSR) ARAC BT, & BRI T4 2 ek s O R Abiofe . ASBTS
T ERA ORI, 55 1 TR RS B R L B R BT D SRR T AR Ay e
AR (9 Tl 3R 7 U T B4 A

LA R MR T D M BT L ASIFSE R0 WO 7167 S LR B B Y W s
FUHL R, IR O B . E RO TR RE R S A7 . SRR T, (B SEALA
PEXT AT A AT S . 20620 U 3 AT I R IR X 35 AR5 Myrica rubra 1)
LA TIT, TR T BB LR MR L B FEU X R AT RN T R T IR Rl TR
SRS 5. ABRFERE 10 AH TS RHEAT T AN 0T, FE) 5 A ERSY, BBk bk . R
SR BRI . TRV A, SO R TR K SRS . RSB RS R,
MM R T M TR BUSAE, it T K R B 25 KRB R IR A OB, R — 57T L
T A A AR R 2 . AR IR BRI [l 4 T B T i B A T2 2 VA
4 b

AWM T 10 AH TSR IRBRAE K . LS RT ShEIR B 5 B HER S 16 A HICHSHR , OB T
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