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Abstract: In April 2016, 2-year container graftings of Olea europaea ‘Chenggu No 32°, ‘Ezhi No 8’ and ‘Arbequina’ were planted in Songyang ,
Zhejiang province. From August 2020, observations and harvest were carried out on different fruit mature degrees of different cultivars.
Determinations were implemented on phenotypes and quality traits of harvested fruits. The result demonstrated that ripening time of ‘Chenggu No 32’

was September 18th, of “Ezhi No 8’ and ‘Arbequina’ was October 7th and October 28th, with maturing stage of 28, 47 and 68 days. According to the
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fresh fruit mass and oil content, the best harvest time of the three cultivars was the fifth maturity, the fourth maturity and the fifth maturity. ANOVA
on fruit quality showed that there were significant differences among cultivars (P<0.05), and the same in the same cultivar among different maturing
stages (P<0.05). Correlation analysis indicated that there was close relation between phenotypic traits and quality traits of cultivars. Principal
component analysis on fruit quality traits resulted the top three principal components had the largest characteristic values of 5.88, 3.52 and 2.16 , with
cumulative contribution rate of 88.86%.
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Fig. 1 Fresh fruit weight and oil content in different cultivars of O. europaea
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Tab. 1 Fruit quality of different cultivars of O. europaea at different maturity
R EVE SKES S AR IR 32 5 R BEE SHES Y CE S IR 32 5
1 20.51+0.04 Ac  17.68+0.02 Be  17.43£0.01 Ce 1 0.41+0.01Ca 0.48+0.01 Aa 0.46+0.01Ba
2 20.54+0.04 Ab  19.81£0.01 Bd  19.264+0.04 Cb 2 0.30+0.01 Cc 0.39+0.01 Bb  0.43+£0.01Ab
gﬂi 3 19.31£0.02 Be  20.86+0.01 Aa  18.85+0.02 Cd /4:2 e 3 0.31+£0.01 Cbc  0.38+0.01 Ab 0.36+0.01 Bc
4 21.15+£0.02 Aa  20.12£0.03 Bb  19.4740.03 Ca 4 0.32+0.01 Cb 0.39+0.01 Ab 0.35+0.01 Bed
5 19.42+0.01 Bd  19.94+0.01 Ac  19.08+0.02 Cc 5 0.32+0.01 Cb 0.36+0.03 Ac  0.34+0.01 Bd
1 2.2340.01 Be 2.46+0.01 Ae 1.58+0.01 Ce 1 0.33+0.01 Aa 0.33£0.01 Aa  0.30+0.01 Ba
2 o 2 3.21+0.01 Be 3.36+0.01 Ab 2.03+0.02 Cc TR 2 0.284+0.01 Ac 0.25+0.01 B¢ 0.24+0.01 Cb
A Jgi-11-—
vi Ly 3 3.12+0.01 Bd 3.67+0.01 Aa 1.63+0.01 Cd R 3 0.29+0.01 Ab 0.29+0.01 Ab 0.22+0.01 Bd
% 4 3.71+0.03 Aa 3.12+0.04 Bd 2.30+0.04 Cb /% 4 0.274£0.01 Ad 0.24+0.01 Bd  0.23+0.01 Cc
5 3.59+0.02 Ab 3.16+0.01 Bc 2.43+0.01 Ca 5 0.28+0.01 Ac 0.25+0.01 B¢ 0.23+0.01 Cc
1 63.96+0.06 Bd  64.124+0.04 Aa  60.85+0.03 Ca 1 0.45+0.01 Bb 0.43+£0.01 Ca  0.58+0.01 Aa
2 64.70+£0.04 Ac  59.68+0.01 Bb  57.23+£0.01 Cb 2 0.15+0.01 Cd 0.26+£0.01 Bb  0.50+0.01 Ab
g 4 A
{I?E?Z 3 65.71£0.03 Ab  55.14+0.01 Be  54.68+0.02 Cc /(;%gﬁ}l}) 3 0.70+0.01 Aa 0.10+0.01 Ce  0.22+0.01 Be
A .
4 63.00+0.02 Ae  56.43+0.04 Bd  52.91+0.01 Cd 4 0.17+0.01Ac 0.17£0.01Ad  0.16+0.01Bd
5 65.85£0.04 Aa  57.70£0.06 Bc  51.94+0.02 Ce 5 0.13+0.01 Ce 0.20+0.01 Ac  0.14+0.01 Be
1 1.74+0.01 Ca 1.79+0.01 Ba 1.97+0.02 Aa 1 8.98+0.01 Aa 4.34+0.01 Ca 5.46+0.02 Bb
2 1.48+0.01 Cd 1.67+0.02 Bb 1.83+0.01 Ac 2 6.74+0.04 Ab 1.85£0.01 Ce 6.34+0.03 Ba
[=Y )
E%HE 3 1.48+0.01 Cd 1.61+0.01 Bd 1.85+0.03 Ab ﬁél‘f" 3 5.57+0.02 Ad 2.074£0.01 Cc  4.30+0.01 Bd
/% (g-kg™)
4 1.58+0.01 Cb 1.64+0.03 Bc 1.80+0.01 Ad 4 5.26+0.01 Ae 2.26+£0.01 Cb 4.39+0.01 Be
5 1.53+£0.01 Cc 1.65+0.01 Bc 1.68+0.01 Ae 5 5.7240.01 Ac 2.02+0.01 Cd 3.41+0.01 Be
1 7.79+0.01 Ca  9.45+0.02 Be 13.44+0.02 Ae 1 2.66+0.01 Ca 5.49+0.02 Aa  4.26+0.01 Bb
2 6.69+0.04 Cd  12.14+0.01 Bd  13.87+0.03 Ad 2 2.01+0.01 Cb 2.50+0.01 B¢ 4.39+0.01 Aa
M I 44 s
Al 3 7.2740.06 Cc  15.40+0.03 Ba  19.23+0.04 Ac P ﬁfﬂ_?; 3 1.484+0.01 Ce 2.73+£0.01 Bb  3.24+0.01 Ac
/% Ngkg™)
4 7.51£0.04 Cb  14.674£0.04 Bc  19.42+0.03 Ab 4 1.61+0.01 Cd 2.30+0.01 Bd 3.05+0.01 Ad
5 6.61+0.01 Ce  14.9240.04 Bb  21.20+0.05 Aa 5 1.69+0.01 Cc 2.07+0.01 Be 2.83%0.01 Ae
1 2.02+0.01 Ca 2.63+0.01 Ba 3.06+0.01 Ab
2 1.79+0.01 Bb 1.77+0.01 Cb 3.14+0.02 Aa
o-IERR
3 1.50+0.02 Cc 1.554+0.01 Be 2.30+0.01 Ad
/%
4 1.44+0.01 Cd 1.48+0.01 Bd 2.67+0.03 Ac
5 1.37+0.02 Be 1.13+£0.01 Ce 2.18+0.01 Ae
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0.33%; ‘A HHE R B RR IR 8 S A ] G R R RE IR AR 64.12% > AFHIE 20.86% >
AEHHER 15.40% > BERERTER 3.67% > BENGER 1.67% > o -IERRIR 2.63% > FEAEWR 0.48% > Ii-11-—F-BRIGER 0.33%:;

IR 3245 MR I BOREIATR B S AN R GEE P i P RME KR UCRIHIR 60.85% > IETHER 21.20% > £
RHER 19.47% > o -IERRER 3.14% > FEAHIGTER 2.43% > BEIEIR 1.97% > LR 0.46% > ) llﬁ-l 1-—HRIETR 0.30%. 3
A SRR R R TASIGER . BNRER A o IERRIRIX 3 MIEIHER B S BINFEA A, HAx 5 MR &
BIFAA ., KRR 3257 A EAR WP AR S EAESS 1 ﬁiz,nFHTJﬁIerfﬁ [T AT [ivgeyv 341N
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HEE 2 W, B 3 AN AR, 25k 5.88. 3.52 fll 2.16, RELTIMRZRIL 88.86%, HE—+
A TTBRE A 45.19%, 55 A I TTERE N 27.08%, 4= E A TIERE R 16.60% . HABEHMERE AT 1,
RITTTHRR 85%RHLAT 3 N EWAMERHTRIE. B 3 B FEAT LAY, AR @ RS STk
1E 3 AR BIVERAE . LT PR IEREH IR MR . iR . o SRR . 164 . 6

[l — i, A [ RS E T SRS i T VAR T ) A A A 2 2

SN-TRRRIETER . BBy, B B - EIRE: 7ESE R R IE I E F BUREIR AL ARAIR . PRRIEIR |
TEHENR . IMER . o SRR . FEAEIR . B - IE; FES = F ok Bl VE - B AR . FRARIE |
TEHENR . R . o SRR . AEARIR . i-11-—HERIEIR . B Em. ek, B-A ke, oot LS4y H
HRHHA R S ST AR BEA T 204, 45 SRR SE TR RAR SR, SRRl 3 AN Fksr, BTk
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Tab. 2 _Initial characteristic values and cumulative contribution rate of principal components
ES% FHIEME TLHRER /% FRTTIRE % FRG FHIEE THRER /% HRTTRE %

1 5.875 45.190 45.190 4 0.871 6.703 95.566

2 3.520 27.078 72.268 5 0.245 1.885 97.451

3 2.157 16.595 88.863

#3 ERSHWEFHE
Tab. 3 Principal component analysis factor load
167 FRUY 1 FHGr 2 E %K) et TS B2 FR5r 3

FFAHR -0.754 0.395 0.484 TELETR 0.625 0.314 0.644
PRI -0.901 0.011 0.156 L " L 0.083 -0.624 0.664
TN 0.879 0.352 0.161 pS¥ 2103 0.812 -0.023 0.499
i -0.107 -0.961 0.204 i 0.339 -0.681 0.137
e 0.261 0.881 -0.352 B4+ 551 0.838 0.256 0.302
o-EIRRIR 0.918 0.195 0.037
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SRANEFIR A BT B2 UG (P<0.05) ,

rE R,
[ NN Y (N
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AHAZ R REA N (P<0.05) o o -IERRER & & 5 R BVRISR P AR 3 0k ¢ (P<0.01)
IR SRR B TS (P<0.05) ,

HEIARR I AR R
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a5 RRE
H5HERE
W5 R B AR (P<0.05)

R BFIEMR (P<O 05) o NEWIBRITH) 8
RESE TR S NE AT Ik
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HRAFEREFEEHR (P<0.05) , £
5 HAZRE B EIEAER (P<001) , 5
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Tab. 4 Correlation analysis on fruit phenotypic and quality properties in different cultivars of O. europaea

i aws gm0 g owm mwm U0 eem Voo wem o e D00
SERSE 0379 0193 0.111 -0.381 0481 —0466 —0.161 -0.633* 0.099  0.107  0.672** —0.507
RYE 0289  0.098 -0.123 -0.185 0381 -0349  0.038 —0.512 0.073 0200  0.774** —0.363
e e 0329  0.127 0035 -0316 0437 -0404 -0.115  —-0.619* 0.059  0.108  0.671** —0.476
(Y5 0297  0.116 -0.095  —-0236 0458 -0432 0029  -0.505 0.151 0268  0.810%* —0.373
e e 0245 0051 -0.235 —0.084 0330 -0294 0152  -0417 0.089 0274  0.814% —0267
% (e 0265  0.088 —0.177 -0.164 0.449 —0.421 0.107  —0.435 0.167 0309  0.858** —0.303
B 0082 0319 0.678** —0.495 0211 —-0250 —0.751** —0.170 0.092 -0264 -0.505 —0.39
AR 0268  0.171 0484  -0.254 0.182 —0215 —0.499 0.199 0256 —0.079 -0495  —0.058
WA 0169 -0.001 —0.394 0.081 0208 -0.173 0304  -0.287 0.035 0309  0.826** —0.124
HIEAE% 0185 -0.024 -0.302 0.025 0.163 -0.115 0209 -0376 -0.035 0217  0.699%* —0.199
MEE -0366 -0385 —0.556* 0.565* —0.087  0.103  0.677**  0.763** 0258 0442  0.181 0.718%*
RAE 0343 0.141 0.197  —0.399 0381 —0347 -0275  —0.694** —0.030 -0.060 0450  —0.558%
BAFE 0399 0215 0176  -0.421 0479 —0469 -0219  —0.663** 0080 0053 0.616* —0.542%
RNE 0366 0385  0.556* —0.565*  0.087 —0.103 —0.677** —0.763** —0258 —0442 -0.181 —0.718%*

H: * URAE P00l AT EOBFRIG * Foret P0.05 ACF I,
3 H#w5itn

TRV E A ARSI, FERRER 2t bl — e e, HEE D R SR P, #sh 1751
FYEFSFE B Hr a0 . AL A EHE0 3 AN HEE AP A SRS AT, EREE 3 AN TBIE S A
AEKHZERYE. WBENE, 3 SRS 28 d ( WRIE 325 ) L 47d ( ‘EBH8 ST ) flesd
( “ER ), TEAGE EEEH RN R R . IREER T E A SR TR, W 3257 (SR 8
ORI TR MRERIOE A RIS 5. 45 4 RIS 5 REVE . SRISCHIO AR RIS RN RS R, TR
SRR R, R AR R A EARE, AR T SRR AOFE IR, A TRVEARIET ) SRR R SR A
bE. 3 ANSFPAOREIARRARN ST (KRREE . AEMUAER . WhER . BERRER . WIMER . o ERRER . FEAERR . W-11-—
TERIEER ) FEARSFIFEREER (P<0.05) , F—MPRFEEZERMAEREER (P<0.05) o ‘3K
il 325" SRSZAPEIHER (60.85% ) | MR (13.44%) F1 ‘SR BOIHMER (64.12% ) . AR (9.45% ) & &
YFESE | RVERT IR B SRR, SRR 8 5 SRS AGINER (65.85% ) AR (6.61% ) SrEFES 5
RGBS AR AR, XSRS SRREREE PRI S th P B 7T AR 8 e TR SR S
FHER T, BT =A TR AR R 5.88. 3.52 Fil 2.16, BAHTIHRZILF] 88.86%, X R
BT 45 SR 2540

A& BUAZBE Juglans regial® S SE ARG SRS PRITFE BEASE, DIARYE SR SR AW
RGBT SR SRR ) R BRI AR B35 (P<0.05) Btk (P<0.01) AH3EME, e
i S PEDR AR A S T LASSERH e o SRS AR A S , SRRl SR 52 St B B B3R  ZERA TP R XA IE Castanea
mollissima®” 2 4% St Fh SR ST AVRI ST 273 B PRI 7T - AR S SR S A 5 S B PR ) R REA A E— 8 0 S I5e . ANI]
T2 225 R s i5E W SR SR AR ST ) AE e SRR, AR SCRF 2 25 508 B 38 i AR TR ] SRS it o ) R FE P R 25 S e
W SRS ST R 25 R

T D BB AR AR B, (ET A8 w22 B AR 3R PSR . RPN ST S5 iR R AR
B S AR AR, ST AR B AR IR SR A SR SERAR | SR S R IR AL AT B R
IR ZE 25 5 50U )75 N UVRH 7R B P S5 AR ST 45 SRAHIT , X 3 AR SRl e M, &S



94 FEATE A Y/ N | /A = S 53 4 %

TERTT A AR BAEIR ARG (H H A 2 4R R I B A RUE , BRI, BHZ SRS 1
SRS 2 R AR LIRSS, R T RBIFIS SRR S B TIR BT, e BASE | I SR
Y B BT A AN ] SRR R T

S 30k

[1] TREGIE. RS AR AR M. dent: hEAO L, 2004: 1-17.

[21 BARTOLINI G, PREVOST G, MESSERIC, etal. Olive germplasm: Cultivars and world-wide collections{ DB/OL]. (2005).

[3] EHxye. ENAMEHMmBUR SR REHD]. TEMAE, 2011, 36(6): 1

[4] B, LB, Sk, S5 ZEIIAERES IR -4ED). PEEARLAERE, 2005, 34 (1) @ 63 -66.

[5] TIEE, B (HﬁﬁwﬁEﬂJLﬁ EHEHM] R ZE R AR, 2013: 11

[6] EjkEe, BRiR, PHZE, & PEMIBIR RISV AW TR, 2013, 47 (2) : 41-46.

[7] XBHA4:, AT {Hﬂﬁﬁtﬂvﬁ%lﬁlﬁi%&ﬂi[l\/l]- Jest: ER AR, 2011 91-119.

(8] S‘Léﬁ *Ejt iﬂli% . SUHR AR IS R B SR SE S BRI SE (0] P AR IR, 2016, 31 (02) ¢ 87-92.

[9] #Bi%, WHfdw, S5, AN B IR S 5 NTE S BB (LB ARG E BT ], B4R, 2022, 36 (06) : 1089 —1099.

[10] Hff” 5, F%a? fﬁiE*x, 5. AFNTFPAREAE ) A SRR IR SARNTRZH i B B B (). AR, 2019, 44 (4) - 105
—111.

1] B, TR, FRE, & BEVEEECSA R SAMENEMIENTER . B S R XRIB IR 0] s, 2022, 47 (01) -

28 - 35.

[12] XS, v = L AU TSRS & R B . AR D] LFMBETE, 2018, 36 (2) & 1-

[13] i, Pedess, £k, % Willibmis Rl & RBLR B s 1], Wdepl B, 2021, 50 (3) : 74-77.

[14] BOGGIA R, ZUNIN P, LANTERI S, et al. Classification and clas-modeling of “Riviera Ligure” extra-virgin olive oil using chemical-physical
parameters[J]. J Agri Food Chem, 2002, 50 (8) : 2444 —2449.

[15] WLAIUK P, MARTYNA A, ZADORA G. A likelihood ratio model for the determination of the geographical origin of olive oil[J]. Anal Chim
Acta, 2015, 853: 187 -199.

[16] D MPERIO M, DUGO G, ALFA M, etal. Statistical analysis on Sicilian olive oils[J]. Food Chem, 2007, 102 (3) : 956 — 965.

[17] CHEHADE A, BITARA E, KADRI A, etal. Insitu evaluation of the fruit and oil characteristics of the main Lebanege olive germplasm[J]. J
Soi Food Agr, 2016, 96 (7) : 2532-2538.

[18] GURDENIZ G, OZEN B, TOKATLIF. Classification of Turkish olive oils with respect to cultivar, geographic origin and harvest year,
using fatty acid profile and mid-IR spectroseopy[J]. Eur Food Res Technol, 2008, 227 (4) : 1275 - 1281.

[19] Jeft, Exnt, B, % 0001485 B RSk 5 S X NEmR A oA (0], hEbNE, 2017, 42 (8) @ 116-122.
[20] ZRJ7, Joaas, s, S5 VU THAROE S [Fh SR oo Sl 28 B LRI 434 (0], MlolkBle=, 2010, 46 (8) : 91-100.

[21] KA, BEERk, kHk, % &l{mw*%mnrw STHSORAST]. R, 2017, 32 (2) : 88-093.

[22] $Bokik, DB, Jo&F, . BEr 3 NSRBI S RSB ATI]. EbAE, 2021, 46 (1) @ 121 -127.

[23] 3ar%h, RS, 2ZH, S5 V5 E S HEMREAS ] SR SR SE ST T ). R IR, 2021, 35 (5) ¢ 108 - 114,

[24] JFM, BIRE, FTkK, % ERSSVIEECHE SR EBESTEPGER AR BT MolR:, 2000, 36 (6) @ 53 -56.
[25] ®hEl, TRSCEE, Fldes, % HONIRHEX 5 AN ERSP IR R S PR R SUTRFZE[0]. EbAE, 2017, 42 (4) . 140—144.
[26] fRIE=2, A7, EMHG, 55 MRS RLLAT SAZ PR SR RIhR S sE i [T]. ThERAE, 2017, 42 (02) : 135-140.

[27] T8 5%, RREDHT, WM, % KT R XA E AR AR SR ARG LE & PRI T). MRl BHERFZE, 2022, 35 (01) : 70-81.



