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Fruit Characters and Principal Component Analysis of Different
Ploidy of Kiwifruit Cultivars( Actinidia Chinensis Planch )
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(! Wuhan Botanical Garden ,Chinese Academy of Sciences;’ Key Laboratory of Academy of Agricultural China
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Abstract:In order to understand the relationship between fruit characters of kiwifruit cultivars of Actinidia
chinensis Planch and their ploidy, a total of 44 cultivars or selections of A. chinensis Planch preserved in National Ac-
tinidia Germplasm Repository were evaluated for fruit traits, the results showed that:all the cultivars have high di-
versity on the fruit traits and ploidy levels are significantly correlated with the fruit traits of the cultivars with differ-
ent, including fruit weight, fruit surface hairs,flesh color and texture,vitamin C content, fruit ripening days, the flesh
firmness of eating ripe stage and fruit maturity. The principal component analysis( PCA ) revealed that fruit maturity,
flesh texture , fruit surface hairs, fruit ripening days and flesh color are main factors to distinguish cultivars. Because
of the correlation of ploidy and fruit traits, the cultivars in the same ploidy levels are normally clustered together
based on first and second components,with no overlap between the diploid and hexaploid cultivars,but with overlaps
between diploid and tetraploid cultivars,and between tetraploid and hexaploid cultivars.
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2010 —2011 4F B 48 [ G R Ak A o 5 58 (] ( X
DT B X L) 44 A iR AR BRAE B 52 A AR i
(R) #7007, 38 16 4F A JUAE KA, B4
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Table 1 44 cultivars( strains ) of Actinidia chinensis complex
w R e K g R T
Number Cultivars Ploidy Origin Number Cultivars Ploidy Origin
( strains) ('strains )
1 Ervid 2x WALy EL B A R S A 11 B 4x TLVEZE T A bk
2 Ak 2x WALy EL P A R S A 12 &F 4x TLVEZ TP bk R
3 NHR3 5 2x DU 1148 B A bk R 13 URRIES 4x TLVESF A bk &
4 Z1FH 2x U R S 14 FRLfitf 4x TLVEZE T B A bk R
5 K4 5 2x IV e L A R R 15 #5435 4x T T P U AR B R
36 £H2 5 2x T T DY U A R R 16 &k 4x TLVG R T B AE MR R
37 Fh8 2x RS 8 e LT A bk AR 17 B 4x B st s E
38 A 2x ARSI N S A 18 M6 = 4x T8 7 JRR B 7 A ok R
6 Hii15 % 4x FR RS A R AR 19 & 4x TV T H A bR R
7 Hil1%5 4x i £ A bk AR 20 KA 35 4x LR T H A bR R
8 Wil s 5 4x WALIE L B R R 39 RE 4x WP 5 0 L K BT AR Bk R
9 4 4x WHLSE AR A bR R 40 EXi 4x VLV BF A bk R
10 il 4x LV T B AR R 41 #R1 5 4x MR T HAE KRR
21 R = 6x DU 1B Ak R 30 A G 6x  BIPHZSAEEE - WIHLE AR
22 JER2 = 6x U1 A R R 31 Khomer 6x H A 5T Rl
23 B2 5 6x (UPIESEEE Y 32 Pk 1 5 6x e 7 M A= o AR
24 KR 15 6x W rE XU LY A e 33 K15 6x B VH 22 BT A bk R
25 HE15 6x TR R H 34 £y ) 6x WA PR A IR AR
26 W 6x THRTESI AR R 35 R 6x  HIPHZESARIER — R A BRI
27 oot 6x TFIRES A 42 Z% 6x e vh ) 25 B A bk R
28 W 6x 91 Pl A L BT A e R 43 =1 = 6x WAL 4B A bR R
29 ik 6x TR VRR - HAEE 44 15 6x JHRE TR ARE
x2 AEEHERT(R) RITHEREFHIUER
Table 2 Comparison of fruit characters and nutrient of the kiwifruit cultivars with different ploidy
Al (&) f&HE Ploidy PE
Cultivars ( strains ) 2 Ax 6x P value
SR LT (g) Average weight 51.31+7.07 b 62.95+6.76 a 68.65+6.12 a 0.008
I Fruit shape 4.75+1.83 a 3.67x1.1a 4.11+1.05 a 0.497
B Peel color 4.63+2.61 a 5.83+0.71 a 5.94+0.71 a 0.219
B Surface hair 0.88+0.30 ¢ 2.89+0.24 b 4.00 +0 a 0
FABI Flesh colour 4.63+1.41 a 4.06+0.65 a 1.89£0.29 b 0
BEVIHE AR Cross section 1.38 +0.44 a 1.67 +0.34 a 1.56 +0.31 a 0.555
SN il Flesh texture 1.0£0b 1.0£0b 7.67+1.53 a 0
A IR (% ) SSC 15.22+1.90 a 13.17+1.05 b 14.59 +0.76 a 0.025
S (% ) Total sugar 10.30+1.85 a 8.81+1.12a 9.61 +0.88 a 0.213
BR (% ) Total acid 1.46 £0.31 a 1.41£0.17 a 1.44+0.14 a 0.935
4k % C(mg/100g) VC 100. 14 £29.09 b 149.46 £21.09 a 91.77 £22.25 b 0. 000
(% ) Nitrogen 0.18+0.04 a 0.17+0.02 a 0.17 0.0l a 0.701
# (mg/kg) Phosphorus 310 £39.24 a 360.5 +39.48 a 402.7 £55.12 a 0.102
# ( mg/kg) Potassium 1924.6 +367.99 ab 2240.6 +187.27 a 1720.8 +197.09 be 0.001
£ ( mg/kg) Calcium 345.4 +137.30 ab 342.7 +63.77 be 431.7 £48.14 a 0.051
B (mg/kg) Magnesium 116.0 +28.81 a 134.7 £16.83 a 137.3 £10.37 a 0.257

NG FRERIRAE 0. 05 KF LR #FM 2R TR

The lowercase letters indicate significant differences at the 0. 05 level ,the same as below
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Fig.1 The variation of fruit appearance and flesh color of kiwifruit cultivars with different ploidy
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Table 3 The days of after ripening of 44 Kiwifruit cultivars ( strains)

Al (FR) .. JRAREL Al () .. R KRB Al (FR) . JERARAEL
Cultivars frt Ripening Cultivars frt Ripening Cultivars frit Ripening
( strains ) Ploidy days ( strains) Ploidy days ( strains) Floidy days
KR 15 6x 13 =1 5 6x 16 K] 4x 20
HE15 6x 26 A1 5 6x 26 R 35 4x 20
B2 5 6x 21 TFIRTE 6x 49 RE 4x 12
k%1% 6x 25 Ik 6 = 4x 6 2 5 4x 15
BE 6x 20 B 155 4x 8 i 4x 21
JER1 5 6x 16 i 4x 25 w5 4x 22
JHk2 5 6x 9 I LA 4x 8 & 2x 9

4 6x 35 HES5S5 4x 13 Gk I 2x 9
N 6x 17 K 4x 10 EA | 2x 6
gk 6x 29 4 4x 5 M4 5 2x 9
Pak 1 5 6x 21 b 4x 10 1162 5 2x 10
Khomer 6x 30 i fig 4x 10 JIBR3 5 2x 14
g 6x 24 & 4x 15 RV 2x 7
A& 6x 46 215 4x 16 2148 2x 7
FHE 6x 15 w35 4x 23

St RELJEARE P 1A =0 <0.01,3%
WSS RS A (R ) A M S0 3 A DG
22 LSD Z 8 LbB i, A5 AR A% 1k 2 3] 2 55
VT (2 2 /S Y (R el I U R Y NS AN R e

R4 AEBEMERM(FR) RSTW MR R E L

)22 5 3%, R 2K/ 44 > AR R e i A
(F) AR AR RR (2R ) BRI 2% 5 T A0k
FpuffAinf () (£ 4) .

Table 4 Comparison of fruit storage and fruit harvesting time of cultivars with different ploidy

A AT N JERKEL T (ke/cm?) J A E A
Cultivar ploidy Ripening days Hardness Maturation time code
2x 8 8.88 +2.07b 0.27 £0.13b 7.88 £2.51b

4x 18 14.39 +3.10b 0.31 £0.09b 11.17 £3.27b
6x 17 24.29 +5.65a 1.07 £0.48a 19.94 +2.76a
PAE P value 0 0.001 0

AN it ol (R ) SR S g Y R L B e e B
AFEMEER A (R) ZBIWA 5, 2 200, 5
an A (R ) A PERIFE A A ARG (R 4) , =
REAAR TN DA B SR SR AR B BE AR T 0. 4 kg/em?,
M AR BTG FEAE 1 kg/em” , /22 1 £52, 4
LSD 73#1 , A5 R SR Z ) A S A A Z

[ 4 W 22 5, 25 B RS e AR EC AT 1Y
T i, 2 ) 5L S 0 T O 2P DA S A R it b ( 3R ) e ikt
HyoEmfEAdmf (&),
2.5 RELpFHEALLE

DI ST s v [ ) & i 7% LR bR, 42
TSR (R ) By AR T | SR S Bl 2 (] 4 TR 7E 8
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Table 5 Fruit harvesting time of 44 Kiwifruit cultivars ( strains)

B g rﬁ‘iﬁ:? EHRLICRS | SR g Efjﬁg'? SRR || EF E(E?,Hg'? AR
Cultivars  Ploidy Maturation time Time code || Cultivars  Ploidy Maturation time Time code || Cultivars  Ploidy Maturation time Time code
KR1%5  6x 10.22 21 =15 6x 10.19 19 &HE 4x 9.25 7
®E1S  6x 11.01 25 MF15  6x 11.18 29 KIH3 5 4x 9.20 6
BW25  6x 10.20 20 VR 6x 11.14 28 wE 4x 10.22 21
K%Z1%  6x 10. 14 17 WEE6 5 4x 9.25 7 B2 5 4x 10.01 11
B 6x 10.28 24 HF15%  4x 9.27 9 Ex 4x 10.01 11
JIBR1%S 6x 10. 10 16 41k 4x 10.02 12 #HEH LS 4x 10.10 16
JIBR2 5 6x 10.19 19 Pl 4x 9.26 8 3 2x 9.25 7
40k 6x 11.01 25 Ei 5 5 4x 10.05 14 Kl 2x 9.15 4
s 6x 10.26 23 o 4x 8.25 1 21 [ 2x 9.29 10
ok 6x 10.19 19 AL 4x 9.01 2 4SS 2 10.03 13
P15 6x 10.19 19 L 4x 10.15 18 625 2x 9.26 8
Khomer 6x 10.25 22 e 4x 9.15 4 NER3 5 2x 9.19 5
g 6x 11.03 26 &+ 4x 11.10 27 R 2x 9.25 7
& 6x 10.22 21 HW1%5 4 10.06 15 AR 2x 9.29 10
ZR3e 6x 9.13 3 B35 4x 10.10 16

SRR (1 ~29 By ) $8 404 i il B4 JSC 8], 0780 | FR IR B

Time code(1 —29 digital ) indicate the mature time of each variety,the smaller the number,the more mature the earlier

J7 22 A LSD FLAR 2 SRR (K 4) , %A
A (R W ST EDE 9 H 26 HETE 3 K, Y
iR (R ) BT BT R 10 A 1 BHAT)E 3
KM SF (R 210 A 20 HERTE3 K, =
FEARFIDUFE AR SR (R ) MBI B A —E 25 1
AN DL 25 S n] LA B, R R A ¢ 4
oGP SR DU SRR TSRS R (R) B
PSR RS R (R A R EEER, R
IE RSy oy SR X N PN R I NTY S B WEA UERTEN
AT S (FR) B
2.6 RILHRERS S

VRN SRl (R F A WA OGERY 9 APtk it
TR AT KR 2 SR B S URRIE(EAE 1.0 DL 1
P VER R A T 3 A Fr (£ 6) .

HRHE A 1 BYRRIE ) o, By (K H 22 E(E
F4) SR S AT ) R PR ST SR 1T B R AR S A
RA, B (A RAR S AE R S R BI @G, 3X 5 AFRAE
R XA (R) M EER T, Ry 3
JOME, THE 44 SR (R 19 3 A FE R E AR
7, LA 12 MG AR bR, TE A R (R ) L
SO, N 2 H R U 44 AR (R ) He e

AR, PURA L B (R ) S AHARAETERY
AR AT AR (R A4 A, W AR RN
R () [AITCHE B, WP 6] A B S A [] Y
RYFIE, WK B/ A AR (FR) IR
T ABME R (FR) MR GS R (R) Z 0,

F6 J[URFEMEREHTHFEE

Table 6 The eigenvector of each traits and eigenvalue of

principal components

PEAR F )84 Principal components

Trait 1 2 3

RoE & 0.509 0.417 0.157
B 0.786 0.450 0.071
RABIE -0.709 -0.240  -0.340
A T 0.831 -0.208 0.115
TN (R 0.648 -0.317 0.085
AT TR 4 0.131 -0.477 0.756
#eAE% C -0.384 0.636 0.531
SRS A [R] 0.850  -0.080  -0.212
R FHAREL 0.769 0.098 0.206
FRAE(E 4.685 1.232 1.154
T ZETTIRAS (% ) 46.846 12.136  11.540
S TTHR (% ) 46.846 59.161  70.701
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Table 7 Principal components values of fruit characters of 44 Actinida chinensis complex cultivars ( strains)
A (R) F 4> Principal component mARh(R) FE 43 Principal component
Cultivars( strains ) 1 2 3 Cultivars( strains ) 1 2 3
Y3 -1.0602 -0.70433 -0.3642 HE 0.31183 0.30082 0. 25466
4K —1.39033 -1.01032 1.64452 || f4) -0.50162 0.47565 0. 64836
a8 —1.44716 —2.67252 -0.21319 || E& —0.45099 1.10112 2.12816
K 4 5 -0.79595 —1.44498 -0.6383 RS -0.15758 0. 64877 0.793
B2 5 -0.92799 -0.0048 -0.51474 || kR 1% 1.10724 -0.47851 1.20245
JER3 5 -1.0187 -0.72027 0.58265 || EE 15 1.16206 -0.36154 -0.21816
Fh -0.95244 -1.02068 0.29351 || Hiui2 5 0.32003 1.06422 0.45188
FARS -1.13113 -2.33736 -0.10603 || k%1% 0.47176 -0.14671 0.41997
B 15 % -1.02833 0.52596 -0.69358 || TR A 0.4847 0. 09602 -0.18935
i -0.3998 0.57984 0.58419 || IFx1 5 0.50421 —1.06698 0.3012
Jr 1L -0.9579 0.13379 0.18681 || JIIEk2 = 0.75709 0. 04552 —1.84043
SIS -0.62501 -0.30874 -0.27353 || &t 1.45747 0.07526 1.7567
s -1.27865 0.6621 —1.1444 & 0.49113 1.35829 -0.93572
4:IH -1.28527 -0.25213 0.23844 || Fak 1.68796 -1.50995 0. 66887
PR —0.33404 1.41297 -1.24794 || PEEE1 5 1.02176 0.82988 0. 69691
L fif -0.84778 1. 15047 —1.14853 || Khomer 1.49231 -1.16265 -0. 15024
&F 0.34544 0.56178 -3.02542 || & 1.40856 -0.63398 -0.73873
Bl 15 —0.65843 0.38893 -0.18714 ik 1.47272 0.44974 0.83255
35 -0.17817 0.2142 -1.662 %% —0.04089 0.77061 1.21704
Rk 6 = -0.62305 1.50693 0.17799 || =ik 15 0.94192 0.01808 -0.89126
o -0.57894 0.56781 1.05085 || fI°F- 1 5 1.62199 -1.22625 —0.40982
w35 —0.45657 2.01922 0.94146 || MFIRAHE 2.06675 0.10475 —0.47948
‘ 9 BIFAELE LT P T LR AR ) 5
7
300000 s () L7 AE R 12 5 9 0 S Mty
06X RPN ARSI RE SR

2.00000

1.00000

0.00000 -

5 2 Bl

REGR factor score 1 for analysis 1

1
8 174316%0

—1.00000+
010

—2.00000+

—-1.00000 1.00000 3.00000
SE1ERAME
REGR factor score 2 for analysis 1

-3.00000

B2 RIEBERITI MERER S 5T P ERRIR B
AR EEmTHEREE
Fig.2 The clustering graph of ploidy culivars of
Actinidia chinensis on the 9 fruit traits PCA
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