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Comprehensive Evaluation of Fruit Quality of Actinidia arguta Based
on Principal Component Analysis and Cluster Analysis
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Abstract: In order to scientifically evaluate the fruit quality of different Actinidia arguta varieties and establish the quality
evaluation system, 10 Actinidia arguta varieties were used as experimental materials, and the indexes of fruit appearance
quality and nutritional quality were measured and compared under edible conditions. The fruit quality of Actinidia arguta
was comprehensively evaluated by correlation analysis, principal component analysis and cluster analysis. The results
showed that the quality indexes of different varieties of Actinidia arguta were different and correlated. The difference of the
content of Vitamin C was largest, and the coefficient of variation was 53.08%. The difference of fruit color brightness (L
value) was the smallest, and the coefficient of variation was 6.04%. By principal component analysis, 18 quality indicators
were simplified into 6 principal components, and the cumulative variance contribution rate was 90.571%, which could
reflect most of the information of the original quality indexes. The comprehensive scores of quality indexes of 10 Actinidia
arguta varieties were ranked as ‘Longcheng No.2’, ‘Kuilii’, ‘Jialii’, ‘Wanlii’, ‘Tianxinbao’, ‘Liibao’, ‘Xinli’, ‘Cuiyu’,
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‘Fenglii’ and ‘Pingllii’. According to cluster analysis, 10 Actinidia arguta varieties were divided into five categories, among

which ‘Longcheng No.2” and ‘Kuilii’ in the first category had better comprehensive quality traits. The study provided a

reference for the variety breeding, planting, extension and rational processing and utilization of Actinidia arguta.
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Table 1 Sample information of Actinidia arguta
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Table 2 Observation results on fruit characters of 10 Actinidia arguta varieties
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Table 3  Fruit appearance quality of 10 Actinidia arguta varieties
i HR R (g) Hi7% (mm) 4% (mm) P S|Z HITR(%) 1 (kg/em?)
JSees 18.75+0.32° 30.15+0.29" 43 .44+1.62° 1.44+0.06 37.55£1.45% 1.15£0.04%
Fax 7.3540.25° 22.54+1.00¢ 21.84+1.07¢ 0.96+0.05° 40.28+1.84" 0.97+0.04°
fEs 22.59+0.19 32.18+0.10% 47.02+1.17° 1.46+0.04° 33.33+1.35° 1.19+0.03°
[UEES 17.79+0.45 33.00+1.55° 37.22+0.81¢ 1.00£0.01¢ 34.55+1.09% 1.13£0.04%
B 13.75£0.67° 27.67+0.47° 32.15+0.35¢ 1.13+0.04¢ 42.58+0.64° 1.13+0.02%
RRES 10.33+0.45¢ 28.52+0.61° 28.48+0.44 1.16+0.03¢ 37.53+1.27% 1.02:£0.03"
2 9.16+0.20% 24.55+0.74° 31.59+0.33¢ 1.29+0.05¢ 34.02+0.75% 1.16£0.03%
RE 9.24+0.17% 28.20+0.95° 27.63+0.73" 0.98+0.01° 40.19+0.58" 1.020.01%
FifNee 7.78+0.37°" 24.36+0.79° 28.84+0.99" 1.18+0.02¢ 22.60+1.40 1.18+0.02°
Jeske5 23.25+1.03° 30.03+1.10™ 54.22+0.83° 1.630.05" 37.56+0.64% 1.2040.04*
TEE 14.00 28.12 35.24 1.24 36.02 1.12
bRz 5.94 3.54 9.83 0.26 5.63 0.09
R ZE(%) 42.43 12.59 27.89 20.97 15.63 8.04
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ARV B SN 22.54~33.00 mm, H AR FR R R iy AL
TR LR A s | gk sk, ek 2 S5 90
AL K 21.84~54.22 mm, H P A4 R %K
AR FIAT TRIR 2 5L s sk, RIEFR
AR ST RN 20.97%, Z21ETEFEISN 0.96~1.63, “J&
W2 S, W T AN 8 AR (P<0.05), E
e/, ZRLIHIZEP ST 70 By ECRBRAME BT YRR S5
i BT HEAT 43T, R BB SRR SR S s IR T R
3.42~21.34 g, AR REARAE AL {E Fl 20.50~44.20 mm,
REZPAL A AL F R 20.40~48.00 mm, FIEFEEAE
AEFERE R 0.94~1.18, SAIHITAR LLBS A 2257, 1445
] RS HCEBREAR S SRR (BRI S8 AN 26,

H T SRR SRAER I TASR v  SR 25
AR - EE A R R AR — o IR S 5 2R
JE W I, FERIVE R O . S A5 = S i,
TSI RE R, DASE = 3 PR, ik 3 A)
H1, 10 > b Pl AR R R A Bk SR S H 7 R AR b i BB AE
22.60%~42.58% Z [v], Horh BB Ee 1 R oK, W3

& T HAD 9 A~ E AR (P<0.05), 1E S TS SLirss:
P

ARSI R 7 e SR S B R NI TR BT ) EE
FERZ —, TER SRS R P, SR B iR
FHE% 3 WIN, il AR 5 R BN 8.04%, R AR E M)
FEIR; ORI SERE B AE 0.97~1.20 kg/em® 2
], Forr ek 2 Sl R, < R AN
23 RILEFHH

O PEM K SR T 45 i B 2 g R =2 —PY,
FH e 4 ], 10 OB A 7E LE . o™H.
bH. C{H . CIRG R OFESEL AL P22
5(P<0.05), ULHAAS AP APEE A ARl . LB
SCAAPEM S RE, L{E ORI SE 5 iR R, AR
LMEAS SR BN 6.04%, 25 M 38 hr; LEAS
TLVEREIN 32.95~40.13, LY{EH KM AN (LSS, T
ZwE T HA 9 S AT (P<0.05), 158 BH HC SR SR 4, i
5, HAABAF G, O SR, LEm/ MR
kg, BEH AR LB O R R . o (EAAFRL LM
22, a N IEAE T R R L0 3, R UE R S0 3
a"HAR T B2 BOCN 13.91%, ZE4LIE Bl —3.32~—2.12,
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Table 4  Fruit color of 10 Actinidia arguta varieties
Hn L a b C CIRG
e 32.95+0.01' —2.95+0.03¢ 5.14+0.04' 5.93+0.01 1.7140.00¢
ES5S 37.02£0.01° -2.63+0.01° 11.09+0.03° 11.44+0.01° 1.55+0.00"
gk 40.13+0.01° ~3.25+0.03¢ 13.46+0.02° 13.87+0.01° 1.41£0.00°
[ 34.21+0.01¢ —2.75+0.03¢ 8.65+0.15% 9.07+0.01¢ 1.76+0.00
i 36.81+0.00° —3.32+0.03" 9.76+0.01° 10.34+0.02° 1.51+0.00'
i 36.80+0.02¢ —3.2140.08° 9.46+0.02° 9.94+0.01¢ 1.56+0.00¢
ES S 33.21+0.01" ~3.24+0.03° 6.47+0.01' 7.3740.01" 1.98+0.00°
RE 37.42+0.01° ~2.20+0.03° 8.93+0.02" 9.17+0.01° 1.64+0.00°
B Ne 34.42+0.00° —2.1240.02° 6.82+0.01" 7.13+0.01' 1.74+0.00°
Jeyko s 34.92+0.00° —3.02+0.02¢ 9.16+0.01° 9.66+0.02° 1.61+0.00°
A 35.79 -3.02 8.99 9.39 1.65
bRt 2.16 0.42 2.18 2.20 0.15
5 R (%) 6.04 13.91 2425 23.43 9.09

JITA S a™HI R TAE, 3 WH RCEFRAEAR IR 5 A 48
o ey, Hor w0 52 a M RO i 3 s A 9
Fh(P<0.05), a B/ INPI SRR L | s | Sl
SELR, a (EHA/ NSRS SR AR TR . AEACTR
Wi 2E, bR IEAER S B, Sy B S W R
bMEAS ST BN 24.25%, ZRALTEFEIN 5.14~13.46, AT
AR b E YN TEAH, IR R 52 S 25 (0,
Py, FHorh o B R ) S AR s, W2 s T HAh
9 A AR (P<0.05), b H HR 15 I S S5 1) o (o B TR
CIEHF /RO MR, CEAfLTEFE A
5.93~13.87, HLAR S R BUCK 23.43%, Horpfag (a i
TR fe R, U LR S (o i 400 E, 5 28 & T HAth
9 MERFR(P<0.05), H R F4> . BREE, C{Hf/D
FEeptake, RETEMPEIEEL CIRG ZEF R HCH 9.09%,
HATA RS CIRG #R/NT 2, FBAFASR IR SR 52 A
WL n,, 5 25 A R 4 SRR AR R S S
br CIRG #HEUBEAIS, T RE S OB S5 Rl L 2k
KIS G
24 EF@mBoh

AT PE DY) B RO P SRR 5 1) T
TLFRRR, FE Y 22/ 0 LB i R ARk i XU 11
SRV FRMME . 2 5 T AN, AR rh O RRAEAE
RECATEPERIEY) & 10.97%~18.57%, 855 5
A 14.61%, FEAESEARA]) 225 . Hodho 52 n i
PEFEDEY) & nm, W e T HAb 9 A5 R (P<0.05),
BERY @ s SN ot S I 2 e += 6 g (W £ b T i g

TR AR PP SRER 10 50 T 5 B IR 2 s
bz PO ASTH] S ) SRR R AR T I R S e
TE 0.42~0.71 mg/g Z [8], 28 55 RECK 14.55%, FF1F
ah AP 25 5 . T AR S B I SR P <
FOMIERED, S T HADR 8 R (P<0.05) .

HRARAAE B T IR 1 MR ZK SR, 33 24 A1 e
FESZ I SR SRR (P B 3R . ORI SR 5 pH
ARMETE IS 3.76~5.90, ZE S R2BCN 12.37%.. SRS
ARG F N 4.22~12.99 g/L, A8 53 2% K 30.51%,

AR AERC R 25 57 . — Bk U I & LR/ M ER
ARG T BORUARAR Ay, H 2 B R 5 B IR, 23
B XUARASIR O, Hodh, RAR B e i M AR ke ik
AR AR SR S AR SRS . ASSEE0,
S5 Horak Z8P7 . PRPHEERS Brll (4 w35 a2 12 & s AH
b, AT 2555, TTHE SRR SR S A A L e SR
AR G,

ALV SRR D ORI AR S R R
BRI RPN, ARSI 10 FPARCEFRAGAR S S SO0bs & i
ARAR I [ R 52.55~89.90 g/L, AF SR R EH 17.18%,
BEE EREIEIE 2 5, W T HAL 9 N
Fh(P<0.05), Hik & Fat, B0 500, RARA 2 FR
Fo SR GXRE T EC GFFE S RAHUT

%118 b 2 4] T £ o XU B FE B2 AR, (9118 bl ik
125, KSR, LA E o a RO B RS e B, Sl 2.95,
SRECHY B b IR, S 112, BERR Fb AR S R BN
35.91%.,

ek # C R ARG, NMERABEH &
G, HEENEY PR HORFRERE E YA R
C, H4giA R C SEASTEAVHIZLAY 80~100 7501, JE4)
TR FELEAE FE C FY/KER . SEIGIITS 10 Fh sk
WA so g A= 38 C & 7€ 33.09~202.39 mg/100 g,
AR FRECH 53.08%, snFhElIFAfER R ZE R, di4E=R
C & Eho By AR e, W m T H A 9 - AhFp
(P<0.05), Hp&E ek 2 5. Hhoms ., <Fay, i
BARAY R BB, ARLIGHEAE C Sl ah iR
SR Ha SE0 | PMNBHAERS | ) 4k i SECO i 5T 45 SRAH
b, B 225, 3T Be 5 FCERRR S S2 S A L 7l
SEANRIAA G

M2t HAT PO . PrsE k. MG I 454E
FH, BB TP I b SR RIRAAAEND ), Zhang
P TSR BH FCRRARE DDA B ) & 5 i 28
B, T REARPLEALTI RIRIRE, AR E 0 E
FM . AP RS T SRS, S 0.62 g/L,
SELE AT B RRAR, T 0.21 g/L; AN BT S g
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Table 5  Fruit nutritional quality of 10 Actinidia arguta varieties
n A AT R A (%) AR A S (me/g) pH BmRER(L) HESE(L) [ Lt
JEEES 15.03+0.19° 0.51£0.00° 4.53+0.012 11.92+0.05° 75.96+0.83¢ 1.26+0.02°
ES4 16.07+0.26° 0.42+0.00¢ 4.94+0.02¢ 12.99+0.06 83.46+1.15° 1.24+0.02°
fEgk 13.47+0.19¢ 0.54+0.00 5.14+0.02° 7.19+0.13¢ 58.76+0.24° 1.88+0.04°
sk 13.53+0.07¢ 0.53+0.01% 3.97+0.01" 6.47+0.06" 73.49+0.42¢ 2.09+0.03"
o3 13.76+0.33¢ 0.54+0.01% 4.65+0.01" 8.95+0.08" 70.02+1.46° 1.54+0.05°
g 12.40+0.21° 0.52+0.01% 5.90£0.03" 4.22+0.06' 59.88+2.19° 2.9440.01°
£ 16.40+0.35° 0.69+0.01* 4.91+0.03¢ 9.31+0.05¢ 63.58+0.70° 1.76+0.05¢
FE 10.97+0.22f 0.55+0.01° 4.74+0.01° 9.75+0.07¢ 52.55+0.78" 1.12+0.03¢
il 18.57+0.18" 0.71+0.01° 5.18+0.01° 6.30+0.06" 76.85+2.89° 2.95+0.04°
Jeyko s 14.93+0.09° 0.52:+0.01% 3.76+0.01' 11.36+0.12° 89.90+0.39° 1.31+0.01°
SEHE 14.51 0.55 4.77 8.85 71.32 1.81
FrifizE 2.12 0.08 0.59 2.70 12.25 0.65
A5 ZE(%) 14.61 14.55 12.37 30.51 17.18 35.91
A V@it (mg/100 g) e (gl) S (mg/g) SVE 5 i (mg/g) B AT i (mg/100 g)
JEEES 202.39+1.40° 0.29+0.06" 1.59+0.01¢ 0.84+0.03¢ 0.52:£0.02¢%
F4 146.91+0.15¢ 0.55+0.11° 1.77+0.02° 3.85+0.03" 0.50+0.01%
fELR 81.89+0.19¢ 0.62+0.06 1.88+0.00° 2.29+0.03% 0.63+0.01°
sk 106.58+0.22° 0.60+0.07* 1.38+0.01° 0.710.03¢ 0.76+0.01°
<o 33.09+0.29' 0.50+0.07% 1.06+0.01¢ 2.7740.03" 0.5140.01%
gk 51.41+0.78" 0.21+0.07° 0.7740.01' 3.85+0.03" 0.54+0.01¢
£ 85.71+0.94" 0.26+0.04° 1.82+0.02° 3.64+0.03" 0.56+0.01°
HE 52.86+0.28" 0.50:£0.14% 1.21+0.01° 1.65+0.03¢ 0.64+0.01°
B 167.38+0.18° 0.25+0.02° 0.85+0.00" 2.43+0.03% 0.49+0.01°
Jedk2 5 194.93+0.38" 0.25+0.01¢ 1.23+0.01° 1.93+0.03° 0.56+0.01¢
SEHE 112.32 0.40 1.36 2.39 0.57
brifE2E 59.62 0.19 0.39 1.17 0.08
5 R E(%) 53.08 47.50 28.68 48.95 14.04

PSR (g gk L, e A 25 S R T R R
R S Rl | A B IR A 5y TR A AN TE]
ST bt e A AR R AR, S 1.88 mg/g, W EE
FHAD 9 A AT (P<0.05), HIR R 45, <L, M
P 5 B AR A R R S L, (X 0.77 mg/g. A
il S5 R RS P SRR AT TR SELR ., 4R, A1
3.85. 3.85. 3.64 mg/g, 3 ™A E] R IR S E T
225 (P>0.05); “JEkER | Wisf S E M B s AR, 4300
S 0.84. 0.71 mg/g. DL FE T X b P AR FORR
A Ak R S 5 R E AT PR, DUAS R A B 1.63~
2.93 mg/g, BLEHR = 3.82~11.43 mg/g, S5 A4S
FA T 255, A AT e 5 MR IR S A |
Hb . AE AL R AR IO SRR G, BB
Hf SRR E WESE, S 0.76 mg/100 g, 5 A
FRJ S A EIE N E2°, AR 0.49 mg/100 g, 5 X1 2506
ST A R AR AR AR €0 B A LU &, PTRE S 0k
TR AR . e SRAFTHA BAE S A FRAEAT G
2.5 XM
BENFEAREAS AR S AR AR AR SR 2
JoE 1 [RD I, 8% I 22 TR IR A7 — 58 A OGP . SR
Pearson FHIC R BT HT BN 18 A~ T dEFriE]
POAH G, S5 0L 6. S5, Pl SRAE

PR SRIEFE L. A R B AN I 3 IEAH 5% (P<0.01), 5
pH. GBI 2 T AH G (P<0.01); i fE S5 9ME
A AR 3 IEAH DG (P<0.01), SR EE
Yy REE N S S A DG (P<0.01) s R 5 AUBSE
B A LA S IEAE S (P<0.01), 5 pH. SLEE R
B 2 A (P<0.01), 5443 C 2B IEAHK
(P<0.05); FIEAREC ST | 42k 3R C AR AT
K(P<0.01), 5 pH 2 i FHMAHI(P<0.01), 5.5
L 2 IEAH G (P<0.05) s pH S5 [E R b . R B il A2
A 2 IEAHSC (P<0.01), 5008 . bl AR w2 T AH
F(P<0.01), 542 C. BB 5L B3 A C
(P<0.05); VTR 50 | IEtEEIEY) . TR
. [ERR LA 2 A C(P<0.01), 5 AR 2 2
TEAHZE(P<0.05) ; B J3 55 ] VP 2 1 S A0 b 38 TEAE G
(P<0.01), 5 Bh B 5 25 A5G (P<0.05) s S8 (n,
IR B CIRG 5 7T % Mk 6 JE 4 52 B b 25 1F AH o5¢
(P<0.01), 5MHEMHEERE AR B EIEAHX(P<0.05), 5
P B I SR e (P<0.05) ; TR 4 55 b
ek C B R FIEMHA(P<0.01), S5 a4 AFH 2
W 2 A SE (P<0.01), S5l A A B IR AE G
(P<0.05); AT MR 1 5 BT LU 208 4 3 TEAH G (P<
0.01), 5., BT &2 B FENAHE(P<0.05); SRS
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Table 6 Correlation analysis of fruit quality indexes of 10 Actinidia arguta varieties

AR H, H, H, H, H Hg H; Hy H, Hy, Hy, H) Hy; Hy, Hys Hy Hj, Hy

H, 1

H, 07717 1

Hy;  0.940™ 0.678" 1

H, 0782" 0335 0917" 1

Hs  -0.553" -0.361 —0.5517-0.520" 1

H, 0.101  0.156 —0.034 —0.148 —0.187 1

H;  0.520" 0270 0.652" 0.703" —0.332 —0.493" |

Hy  -0319 -0252 —0.151 —0.005 —0.184 —0347 0.172 1

Hy  —0.213 —0.524" —0.060 0210 —0.014 —0.579" 0335 0423" |

Hy, -0259 —0224 —0.062 0.095 0.157 —0.706" 0.469™ 0.629” 0.449" 1

H,, 0085 -0264 0.126 0275 —0.4917 0.439" —0.118 0.024 0.183 —0.397 1

Hy, 0222 —0.169 0274 0.426" —0.538" —0.083 0.206 0.050 0.588™ —0.209 0.485" 1

Hy;;  —0250 -0.032 -0.221 -0.244 0.572" —0.632" 0.119 0.100 0.237 0.463” -0.878" —0.170 1

Hy, 0250 0.026 0207 0229 -0202 0.141 0.076 0.098 0.117 —0.182 0.517" 0.012 —0.549" 1

H;s —0.551"-0.578" -0.494" —0.332 0.631" 0.107 —0.381" -0.075 0.186 0.025 —-0.083 —0.105 0.239 —-0.016 1

Hyi 0159 0.156 -0.098 —0.242 —0.181 0219 —0.123 —0.369" —0.308 —0.377" 0.073 —0.144 —0.298 0.366" —-0.234 1

H,, 0290 —0.055 0.410° 0.542" -0.426" —0.323 0.289 0.207 0.608™ —0.044 0.488™ 0.778" -0.151 0.160 —0.327 —0.287 1

Hyg 0357 0.6417 0224 -0.044 —0.381" 0.028 0.042 0.072 —0.532" —0.085 —0.295 —0.319 —0.052 0.185 —0.492" 0.463 —0.275 1
e Hy: URBUE, Hy: 8512, Hy: PR, Hye FIEFEEL H: pH, He: HE3E, Ho: B, He: JRSCEABESEHICIRG, Hy: WIFHEEIEY), H,: FIVETEE A, H, 2 SR,
Hyp: SR, H: BEIRRTL, Hyp: B, Hy 5 B8, Hy o 50T, H g BEAERC, Hyge BB 7388 "FRTE0.05KF 52 BEFMRWUR), "FoRTE0.01K
- E S R EE A OB ) -

BV R, 4EAEER C BRI EE IEAHSE(P<0.01), 5
[ PR Lo 52 A8 i 2 AR 5 (P<0.01) 5 Bopl S5 44 3
C B B E TEAHSE(P<0.01); [HRR H 5 By S e
TAAESC(P<0.01); Sl 5 e 5 W3 IEAH G (P<0.05);
SRV S S AT 2 2 AHDE(P<0.01); BT
AE T AR S IEAE G (P<0.01) o AHICHESMBTES
SRR, FOERRAEAE 18 A5 TR FE AR AEAE ik A AH
Pk, PE—2E R H A5 XT 18 TS BiFe bR - 2s
Lifaitk, DA AR S T A T Rses .
2.6 ERPOH

2.6.1 FAEbrdiftt BTSRRI 18
JEFEAR (AR T | R AR . IR SUBFEEL. pH. YT

MR RIS EAPEFE R CIRG., Wi EEIEY) . v
IR BRSO BRI Bl S, B
TR CL BAEET) [ PR AN, I
Xt 18 Al SR AR B I aG K PEA TR AR B
P B A5 SR S pR BB X JSUh B Asobr v £k
Ab P XIS ST FERFSE < Bk kA AR b B >Re
FH R pR BB S SR R BRI i B i b v
AL B AT TR PHE AN A— AR E2E I s
BEATRREACAL B, ZE PRS2 W2k 7.

2.6.2 FrHT R bRrE LR i 3o
B, IRIEFFEE T 1 BT S5 W3R 8. 5k 8
AL, FFAEER T 1 B A3 6 A4, Rty 2= Tk

T 18 W B ER AR LA
Table 7 The standardized date for 18 quality evaluation indexes
i bR etk Fax gk i R ik RE FE AOE Jey2s
H, 0.80 -1.12 1.45 0.64 —0.04 —0.62 —0.82 —0.80 —-1.05 1.56
H, 0.57 —-1.58 1.15 1.38 —-0.13 0.11 —-1.01 0.02 —1.06 0.54
H; 0.83 -1.36 1.20 0.20 —-0.31 —-0.69 —-0.37 -0.77 —0.65 1.93
Hy 0.76 —-1.05 0.84 -0.43 —-0.31 —-0.93 0.18 —-1.00 —-0.22 2.17
Hj -0.41 0.28 0.62 -1.35 -0.21 1.91 0.24 —0.04 0.70 -1.72
Hg 0.27 0.76 —0.48 —0.26 1.16 0.27 —0.35 0.74 —2.38 0.27
H, 0.35 -1.59 0.87 0.18 0.16 —1.01 0.45 -1.07 0.76 0.91
Hg 0.39 —-0.63 -1.52 0.72 —0.88 —-0.56 2.18 —0.06 0.62 -0.24
Hy 0.25 0.73 —-0.49 —0.46 -0.35 —-1.00 0.89 -1.67 1.91 0.20
Hy, —-0.49 —-1.61 —-0.14 -0.23 —-0.15 -0.43 1.65 —-0.06 1.85 —-0.38
Hy, 1.14 1.54 —-0.61 —0.88 0.04 -1.71 0.17 0.34 -0.94 0.93
Hy, 0.48 1.13 1.01 0.26 —-0.03 -0.92 0.60 1.55 0.56 1.69
Hy; —0.84 —0.88 0.10 0.44 —0.42 1.73 —-0.07 —-1.05 1.75 —-0.76
Hy, 0.59 1.08 1.36 0.07 —0.76 -1.51 1.20 —-0.38 -1.31 -0.34
Hys -1.33 1.24 —-0.09 —1.44 0.32 1.24 1.06 —0.64 0.03 —0.40
Hyq —-0.58 0.78 1.15 1.04 0.52 -1.03 —-0.74 0.49 —-0.83 —-0.79
Hy; 1.51 0.58 —-0.51 —-0.10 -1.33 —-1.02 —0.45 —-1.00 0.92 1.39
Hyg —-0.12 —0.24 0.68 1.61 —0.16 0.04 0.16 0.77 —-0.32 0.16
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HRIKF 90.571%, BEH T HEEAYIX 6 > B
MRBCAGRABEAR S i BT HR I 4 RS S, 278
W 10 FHORRABBE i A AR S A BT, AT A
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£ 8 6 DFMITHYFHEME, Jr 22 DTk Rt )5 22 5Tk
R4 HAr A R
Table 8 Eigenvalue, variance contribution rate, cumulative
contribution rate and rotated component matrix of 6 PCAs

BN

PCl PC2 PC3 PC4 PC5 PC6

H, 0.889 —0.130 0.290 —0.242 0.131 0.067
0.594 —0.395 0.588 —0.117 —0.081 —0.082
0.888 0.111 0.280 -0.250 0.193 —0.102
0.809 0379 0.076 —0.231 0283 —0.129
-0.812 —0.003 0.145 —0.302 0.333 0.124
0.114 —0.735 —0.448 —0.160 0.009 —0.358
0.529 0523 0422 0.024 0268 0.070
-0.094 0.539 0.026 0.670 —0.094 —0.392
-0.037 0.873 —0.292 0.083 0.038 0.281
0252 0.668 0.445 0354 0.192 —0.189
0.431 —0.018 —0.862 0.140 0.070 —0.122
0.451 0477 —0.490 —0.206 —0.386 0.215
-0.518 0.387 0.627 -0.245 —0.146 0.220
0371 —0.131 -0.351 0.448 0.594 0.225
—0.664 0.068 —0.312 —0291 0403 -0.020
0.141 —0.594 —0.028 0.347 0.030 0.641
0.530 0.603 —0.349 —0.081 —0.260 0.141
Hyg 0307 —0.481 0.527 0490 —0.167 0.071
FEIEE 5246 3989 3196 1.661 1.159 1.052
FETHFE(%) 29142 22,162 17.758 9.229 6436 5.844
ZIT 2R (%) 29.142 51.304 69.062 78.290 84.726 90.571

AR AR

B [« =i« =i« o« sy« ni e n i« n iR e
= R R

I8}

T E T EE T T T
ERNE A

3

551 EAST MR E R 5.246, J7 25 DTHRE N
29.142%, U BH 53 1 TP e = SAEH -
Forp, s LT AR AR AR L HIBRRECE K E 3R
THEE, HAE 4514 0.889. 0.594. 0.888. 0.809, FLix
4 NFEFRXT ERSY 1 AR M, pH . [FFR L .
T 5 B [n) 2R er AR R, B 435 S —0.812,
—0.518. —0.664, 1E[MIVEHIE R T m/EAH, R TR
LR AR . MRFISRIEFEECOES 1 iR
PLEVER, BIUESE 1 Ak 2 R B T SRS A L
S o 5 2 BT IERRIE(E R 3.989, Jr 25 TTHA R N
22.162%, Al EITE Y & B TSR
& 4EAEE C SRR AT, HAH A 0.873.
0.668. 0.603, T3 7= Er i 171 [n] AT AUEER KR,
HAH #H—-0.735, —0.594, 1E MIVEH S BFE bRt £ F 5
mIVE SR FEFREL, BRI, 55 2 22040 32 2 g LR
PRAFEAE R S E IR T . 56 3 Ao iy REAE(E
3.196, JT2ETTHRAN 17.758%, [EI1R Lo FREAR 1 4] i)
R AT BB TS, TR B 1) 2R A AL B R o Sy
3 TR AR SRR SR S A XU AL BT . 2R 4 B AR
SYRRIEE SN 1.661, J7 2ZEDTHRER N 9.229%, SRS
TR EL CIRG IR KRIEAHSC, FHb, ks 4

TR MRS AN . 55 5 R I RRTE(E
1.159, JF 22 TTH %N 6.436%, 5 0l & B2 E KOE
M. 5 6 FSTIIFHEE Y 1.052, Jr ZZ5THkEN
5.844%, 5T SR BAR KIEASE . &8 B dral 1,
PRI TRD | SRR IME | RIBRR . WA S
HLORBE SR TS PERTEY) SR BIR L BLR
. 4i2ER C SE L R EAEEFEE CIRG. SAe ey
SN s o R Ry = o B € N Y (U 2 S
ST EE S R
27 ZETEN
F 4% 03 T 25 TTRCRASIR], R e 745
GV ET, Z5G RS Oy 25 TR, WMIEAT A5 FE ko
Z IR EE DG FR o R S Aer RO 4 (3R 8) A%
FEARECHE 55 LA 3 A4 AR X B AT T 5 AR, 75
2| 6 D H ST P A FEPR TN Y R B CREE ) ), DA
FRAE A A 6 3 iAo ek
F,=0.388H,+0.259H,+0.388H,+0.353H,
0.355H4+0.050H,+0.231H,—0.041Hg—0.016H,—0.110
H,,+0.188H,,+0.197H,,—0.227H,,+0.162H,,—0.290
H,5+0.062H,,+0.231H,,+0.134H ¢
F,=—0.065H,—0.198H,+0.055H,+0.190H,—0.001
H—0.368H+0.262H,+0.270H,+0.437Hy—0.335H, ,—
0.009H,,+0.239H,,+0.194H,,—0.065H  ,+0.034H , —
0.297H,,+0.302H,,—0.241H 4
F,=0.162H,+0.329H,+0.157H,+0.042H,+0.08 1
H,—0.251H+0.236H,+0.015H,—0.163Hy+0.249H  ,—
0.482H,,—0.274H,,+0.351H,;—0.196H,,—0.175H  s—
0.016H,,-0.195H,,+0.295H 4
F,=—0.188H,-0.0091H,—0.194H,-0.179H,—
0.234H4—0.124H,+0.019H,+0.520H+0.064H,+0.275
H,,+0.109H,,—0.160H,,—0.190H,+0.347H,,—0.226
H,+0.269H,,—0.063H,,+0.380H
F,=0.122H,—0.075H,+0.179H,+0.263H,+0.310
H4+0.008H+0.249H,—0.08 7H+0.035H,+0.178H, o+
0.065H,,—0.358H,,—0.136H,+0.552H ,+0.375H s+
0.027H,,-0.241H,,—0.155H 4
F=0.066H,—0.080H,—0.099H,—0.126H,+0.121
H4—0.349H,+0.068H,—0.382H¢+0.274Hy—0.185H  ,—
0.119H,,+0.210H,,+0.214H,,+0.219H,,—0.019H s+
0.625H,,+0.137H,,+0.070H 4
LA 6 A~ T84 I N 14 7 25 BT AR, #4
f2 ey ey iy r o SO M T bl W A T R
F=29.142%F | +22.162%F,+17.758%F;+9.229%
F,+6.436%F s+5.844%F ;. F| FHIZA I HEA45 SR i)
LERARSY I THER, G5 RN 9 R, AR
MRk SRR IR S LR B B HET A R 2 5> ta>
AEgg> a sk > F0 > LRG> R >R o>
2.8 BESH
MR AR 18 I JT H5 b BCHE b v A Ak
LG UL SR LA R E I T R G RIS ST, LT
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Table 9 Principal component scores, comprehensive scores and ranking of fruit quality of 10 Actinidia arguta varieties
n A F, Hey F, Hey F, Hev F, Hery Fs Hery F, Hey F ety
SR23 2.60 2 0.91 3 -0.88 9 0.12 4 -0.27 5 -0.50 6 0.77 2
Fo4k -1.30 8 0.16 5 -4.02 10 0.09 5 -0.26 4 1.35 2 -0.99 9
fEgk 1.62 3 -1.24 8 1.87 1 -0.43 7 2.10 1 1.43 1 0.71 3
itk 1.51 4 -0.80 7 1.82 2 1.57 2 -1.50 10 0.59 4 0.67 4
g -0.47 5 -1.32 9 —0.24 7 -0.57 8 0.01 3 -0.22 5 -0.54 7
g -3.41 10 -0.75 6 1.67 3 -1.93 10 -0.35 6 -0.53 7 -1.09 10
ES S -1.26 7 0.78 4 -0.22 6 2.04 1 1.64 2 -1.10 10 0.00 6
RE -1.09 6 -2.67 10 0.02 5 121 3 —0.44 7 -1.05 9 -0.88 8
FiNES -2.03 9 2.83 1 1.27 4 0.08 6 -0.88 9 0.92 3 0.26 5
Jeyo s 4.18 1 1.47 1 -0.55 8 -1.18 9 —0.44 8 -0.71 8 127 1
RRECIEES N B AR vE, X 10 DN ECERRARE At T FE A SRR, KA EEPEETEY) . AR5 CIRG.

RIS, I BIRERE R A, 4R ULIA 1. S5 IR

HEES N 15 ], ADKEE 10 FrECRERIBERE 7 TRk,

Horp, Rbeg FJe bk 2 S RO 128, ast | R
T RS RIS IR IS, <o s M2k, <4
FOREO S RNEE IV, SPEE AR VS,

T (2 fi R A
TRThR AL IR BRI A

0 5 10 15 20 25
sk 1 : :
T2 10 J
B 5
sk 3
g Witk 4 —‘
Fax 2
GE 7
HOE 9 |
ko6
110 DA A R GERETE R IK
Fig.1 Cluster pedigree diagram of 10 Actinidia arguta
LEGALHIUL TR BT GE S5 R N RS e
BRI, 2 1 JERAE T 43R C sy k)
SRR, IRAERY 2 SRR S r F=0.77, HETE
5 1~2 I, LR A, BT 2 R T
ERRGE, iR R CL RIEERDEY) L SRS AR
B AP 26 1T 2ERAERY 4 s Fhrb, 2407 B 2

Sh 10 B, B RN AR AT ROy —2E, Al Lk
AR 2, ARARLE AT
FRECHEESS 8 A7, X P AP HEA 585, 255 ot
ARXTRE2E; ek P Wl HEAEES 3~4 {37, 75 A J5AH
XY S M 2SR A Fop < R PR o | AL
Ae . RIEFEEANOEEIEEL CIRG /)y, (HHLT | 2
B S e i, NI PEREEY) . SO 4EZEER C R
By 5 B PR R, IO R SR S UL BT
22, (HE IR b B, ARSE -GN T B IR ™
mio S VIR FPER G HES Jarh, SRR T nlEs Ik

43 F=-0.54, HEAESS 7 137,

[EI7R LE | S Bl & B i /N R S A 5V 28
AL AP S R L . BB o B w, SR 519
T, SRR 2E .t R oA Rk R Y 2 2
Gt TR R R S A, LR Oy —2K, 5
BT AT EE R IEAS—FL, AR

hip

Wy, B A0, PIEERETEY . AT RS .
B OER . 4E2E R C MR A bR A T E S
S3HT, G ARERH] 10 DRI A SR S8 B A E
—RE M ZESE, b4 E R C SR 2 RROR, B R
Fh 53.08%; LSS EEFE R (L) 22 55 /)N, 28
FERBUCN 6.04%. HEITFEBRAIAHICTES T, 15350k
BRAERIE IR T 25 BT S AR [ AP AEAS R R B2 1 AR G M o
It E ST TS 2 10 DR SR G
o AN BRI R TRk 2 50 ciskak . AEsk . B
Zge | EL TR, BT, CBBRS. RE, RS, oF
g3t ARPF RIS MR 10 DHCRBRABARk S Fh 43R T
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