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Phenotypic Genetic Diversity of Wild Kiwifruit
Resource Distributed in Guizhou

HAN Zhencheng, LI Weijie® , WANG Jiaguo, REN Chunguang, LI Liangliang, SU Wenwen

(Institute of Mountain Resources of Guizhou Province, Guiyang 550001, China)

Abstract: The study aimed to the phenotypic genetic diversity of 146 kiwifruit germplasm resources in
Guizhou Province, and provide reference for breeding and utilization of kiwifruit resources in Guizhou
Province. In this study, we described and assigned 48 phenotypic traits of 146 kiwifruit germplasm re-
sources from different regions and combined 9 quantitative traits such as fruit weight with principal compo-
nent analysis and cluster analysis to comprehensively evaluate the phenotypic diversity of kiwifruit germ-
plasm resources in Guizhou. The results showed that 57 qualitative and quantitative traits were rich in di-
versity and variability. The Shannon’s genetic diversity index of 146 resources was 1. 28, It could be seen
from the genetic diversity index of each region that the evolution process is from the region with high ge-
netic diversity index to the region with low genetic diversity index. The results of principal component
analysis showed that the accumulative contribution rate of the first 14 principal components was 75. 076 %5.

The accumulative contribution rate of the first 6 principal components was 51. 911%. For improving the
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efficiency of variety selection and evaluation, the descriptive indexes of kiwifruit germplasm resources

could be simplified into 18 characters, including hair on annual branch, fruit hair. Cluster analysis showed
that the Euclidean distance of kiwifruit germplasm in Guizhou was between 1. 00 —25. 00. And 146 ki-

wifruit resources were divided into 6 groups at D =19. 25. This paper effectively revealed the rich diversity

and genetic relationship of wild kiwifruit germplasm resources in Guizhou Province, and defined the distin-

guishing characteristics of characters among various groups of kiwifruit and the geographical distribution of

some excellent resource characters, which was great significance for the identification, protection, utiliza-

tion and genetic improvement of kiwifruit germplasm resources in Guizhou.

Key words: Actinidia ; Guizhou; phenotypic characters; genetic diversity
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Fig. 1 Distribution map of wild kiwifruit germplasm

resources in Guizhou
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Fig. 2 Genetic diversity index of wild kiwifruit

resources in Guizhou
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2.2 SMEFEBRBRRZERREMHEER Ji IR v i SRR i R o e B R, 24 40, 41065 R A
146 D BREBR BT IR B0 48 D BUEMERAATE R R BIOEES N R KR, 2 45, 2100 RO BIEA H 6,

ZRAMECGER 20 SRR EZONRBE . 29 20. 5000 P Gk B O RO, b a6h 85,62,

x2 IMNHFEBRBRREBERS FIRE

Table 2

The variation distribution of descriptive characters of kiwifruit resources in Guizhou

PR Trait

IR 4 A A5 % Character distribution frequency

L Tree vigor(TV)
i 4% 2% Sun-side color(SSC)

J2 LA B Apparent of lenticels(AL)
Jz fLB FE Density of Lenticels(DL)
2 FLIEZ IR Shape of Lenticels(SL)
Fz LK/ Size of Lenticels(SOL)
2 LB Color of Lenticels(CL)
25 E K /)N Bud-site size(BSS)
ZEFL K1 Size of bude pore(SBP)
%F 1 Bud-cover(BC)

K4 B3 Pith(PD
BEFBIE AR Pith shape(PS)
FHIBEE Hair on annual branch(HAB)
% E % B Hair density(HD)

#i B Hair type(HT)

# B Hair color(HC)

i FJE AR Leaf shape(LS)

- F i Leaf texture(LT)
% Leal margin(LM)

IR JE AR Leaf apex shape(LAS)

I FETE AR Leaf base shape(LBS)

i F- iE 1 i 8, Color on leaf positive-side(CLPS)

I R 15 I 2 5 Color on leaf back-side(CLBS)
75 11 4% & Hair on leaf back-side(HLBS)

I 4 i {4 Petiole length(PL)

B AS2IEAR Fruit shape(FS)

Rz B Color of fruit coat(CFC)

S5 Fruit dot(FD)
H 15 K/ Size of fruit dot(SFD)
HAERBE Form of fruit dot(FFD)
JEEAR Shape of fruit-shoulder(SFS)

HTIE IR Shape of fruit apex(SFA)

IR Shape of fruit depression apex(SFDA)

RS04 Fruit hair(FH)

55 Weak 4. 11% , 77 Medium 18. 49 % ,5# Strong 56. 16 % . #5# Very strong 21.23%

K Grey-white 1. 37 % . JR #§ Grey-brown 26. 71% . # #§ Yellowsh brown 19. 18% . # {& Brown
38.36% .44 Reddish brown 10. 96 % . %6#3 Purple brown 3. 42%

AW None typically 4. 11% , W] & Typically 95. 89 %
i Sparse 67.81% . Medium 21. 92% , % Dense 10. 27 %

K#:¥ Long-shuttle 14. 38% , 58 # % Short-shuttle 54. 11% , ## Oval 31.51%
/I Small 56.16% , ' Medium 32.19% , K Large 11. 64 %

WK Grey-white 79. 45% . # Light yellow 10. 96 % . # {4 Brown 9. 59%

/I Small 15. 07 % , ' Medium 60. 96 % , K Large 23. 97 %

/N Small 36.30% . H1 Medium 56. 85% . K Large 6. 85%

J& None 25. 34% .47 Present 74.66%

AR None typically 1. 37 % , W] i Typically 98. 63 %

F 2R Lay 96.58% , BfLIk Single hole 3.42%

T None 16. 44 % .47 Present 83.56 %

WeHi Very sparse 15. 75% , i Sparse 12. 33% . ¥ Medium31. 51% ., %
dense 13.01%

% Dense 27. 410% . B % very

45 44 Short hair 15. 75 % , K 4§ Long hair 6. 16 % , 4{ & hair 4. 11% , £ Rough hair 73.97%

Je#E None 15. 75% , [ White 4. 11% , K [1 Grey-white 2. 05% . K (& Grey 2. 74 % , # {4 Brown
67.12% , 44T Purplish red 8.22%

WA E Lanceolate 11. 64 %, BI[RIFE Ovate 8. 90% . 0> I JE Cordate 12. 33% , [ B J& Broad ovate
40.41% , 1 BIJE Obovate 7. 53 % ., Fi 81 BN JE Wide obovate 11. 64 % it B3 J& Near flabellate 7. 53 %

i i Membrane 0. 68 % , 4% 5t Paper 57. 53% , JE4C it Thick paper 35. 62% . - ¥ fi Half-leather
3.42% ,#JFi Leather 1.37%

M4E 5 Thin serrate 92. 47 % K48 5 Thick serrate 6. 16 % , JZ IR Undlate 1. 37%

JFEZR Acudate 7.53% . 2% Acute 34. 93% . ¥ 4% Acuminate 15. 07% , [ J& Round 5. 34 %, 3 U]
Little concave 15. 07 % , fi{# Little breach 2.05%

[# 1 Rounded 12. 33% , .0 EH Cordate 26. 71 % , 2 Cuneate 37. 67 % , [ & Closed 22. 60% . &
& Repeat 0. 68%

4k Light green 0. 68% ., 4% {1, Green 52. 74 % . IR &% {6, High green 45. 21% . ¥ 4 {6 Dark green
1.37%

FLHA Milky 6. 85% .74k Light green 75. 34 % . 4% Green 5. 48 % . #{ 4% Yellowsh green 12.33%

JG None 18.49% , % Rars 42. 47 % . % Medium 27. 40% ,% Dense 11. 64 %
28 Green 11. 64 %, JK ({4 Grey white 4. 79% ,# Brown 17. 81 % , %41 Purplish red 65. 75%

45 [ Short round 7. 53 % .8 Ladder-shaped 2. 74 % , % [ J& Short cylinaer 17. 12 % . K & Long
cylinoe 20. 55% , [ EKJE Rounded 8. 90 % , it 17 Oblique 7. 53% , BBJE Ovate 0. 68 % . [@ # Cylin-
der 6.16% .8 BIJE Obvate 13. 70 % . #i A E Oval 4. 11% , K [HFEZ Oblong 10. 96 %

4k Light green 0. 68% .4k Green 25. 34 % . ¥R 4 Dark 36. 30% , ¥ #3 Light brown 14. 38% ., # {f
Brown 15. 75 % . & #3 Dark brown 5. 48 % , & 4L Light red 1. 37 % .4L Red 0. 68%

AW None typically 15.07 % , ] & Typically 84. 93 %

TR £ None 3. 42% /) Small 67.12% , *f Medium 17. 81% ., K Large 11.64%
U Concave 3. 42 %, Level 87. 67 %,y Convex 8. 90%

75 Squre 54.79% , [ Round 28. 08% .4} Oblique 17.12%

M Concave 5. 48% ,°F Level 30. 82% ,i™ Convex 63.70%

4™ Shallow-dull convex 26. 71 % . %4l ™ Deep-dullconvex 21. 23 % , ¥ 221™ Shallow-sharp con-
vex 45. 89 % +IRY ™ Deep-sharp convex 6. 16 %

J& None 19. 18% . Present 80.82%
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%3¢ 2 Continued table 2

AR Traits

R 43 A5 4% R Character distribution drequency

SRS P B 2R Type of fruit hair(TFH)
RS9 B % Hair density of fruitCtHDF)

SS9 E AP Hair color of the fruitCHCF)

RAHI A Flesh color(FC)

0 K/ Size of fruit cavity(SFC)
BB Color of fruit cavity(CFC)
LN ¢

Transverse section shape of fruit cavity(TSSFC)

FFIER Seed shape(SS)
BT 5 Seed color(SC)H

A )F 25 Inflorescence type(1T)
AL Blossom type(BT)
AL P FE 4 Main-color inside petal(MCIP)
25 55 Pollen color(POC)

2 Fi 4 Filament color(FIC)

K95 E Short hair 21. 23% . K 4{E Long hair 4. 79% ,#i & Hard hair 4. 11% ,#i & Carpet hair 69. 86 %
J& None 19. 18 % ,Fi Sparse 18.49% ,H1 Medium 41, 78% . % Dense 16. 44 % .# % Very dense 4. 11%
FLH Milky 19. 18% , ¥ # Light yellow 7. 53% . ## Yellowed brown 4. 11% . #3 {% Brown 60. 96 %
M4k Light green 2. 74% ., % Green 8. 90% ., # 4 Emerald green 19. 18%, & & Dark green
17.81% . # 4k Yellowed-green 45. 21 % ,¥% #% Light yellow 1. 37 % ,# Yellow 2. 05% . # {4 Orange
0.68% ¥R E4L Light red 1.37% , % 4L Purplish red 0. 68%

/I Small 36.99% . Medium 49. 32% , K Large 13.70%

1 (% White 85. 62 % , %% 1 {4 Green white 8. 22% , 7% # Light yellow 5. 48 % . #& {f, Orange 0. 68 %
[# % Round 29. 45 % i B 7% Oval 63. 01 % . KA & Oblong 7. 53%

KA Oblong 2. 05% .4 Oval 97.95%

24T Purplish red 2. 74 %, # {4 Yellow 3. 42% . # Light brown 19. 18% . Wik (5 Coffee color
73.97% . {0 Black 0. 68%

H4E Simple flower 13. 01% , B4 4E)F Umbellate cyme 82. 19% , Z i 446§ Multi-umbel 4. 79 %
R AE Monopetalous 94. 52 % . i /£ Double 5. 48 %

F White 93.15% .4t 4 Green white 1. 37 % , B 4L Pink 4. 11% ,£L{% Red 1.37%

A4 Yellow 98. 63 % . S48 Dark-purplish 1. 37 %

1 White 94. 52% . ¥ £T Pink 5.48%

®3 AMNBERBERTROBEER

Table 3 Differences in quantitative characters of kiwifruit resources in Guizhou

= Y /T‘l‘ E AR
deviation coeff1c1enl/% amplitude

2012 Leaf length(LL)/cm 11.86 1.78 14. 98 18.15 5.70 12. 45
- }i42 Leaf width(LW)/cm 10. 60 2.26 21. 35 15.97 3.43 12. 54
4% Petiole length(PL) /cm 6. 24 2.06 32.97 12.18 0. 60 11.58
PR Fruit weight(FW) /g 33.77 23.71 70. 21 135.00 0.75 134. 25
HRIEFEEL Shape index(SD 1.31 0.34 25. 66 3.15 0.82 2.33
M BB i Content of total soluble sugar(CTSS)/ % 6.77 3.17 46. 87 15. 80 1. 30 0.15
W% % MR & & Content of titratable acid(CTA) /% 0.98 0. 40 41.06 2.30 0.13 2.17
WERR L Sugar/acid(SA) 7.80 4,49 57. 60 26.57 1.18 25.39
Ve/[mg/(100 g) ] 67. 11 49, 88 74.33 277.00 3.87 273.13

PL9 A ECE PR XS 146 M ERBERE SR B 8 ARIESRIESE 1T 14 4> F R BT srmkR ik 75,076 %,

TREE R (R 3),9 iR bn & 7 REH 14. 98% ~
74,3300 B W RN, Rk B
TRk 3. 87~277. 00 mg/(100 g), HI{EH Fy 67. 11
AR S EOA T4, 33 % s BEIR LAY AR

mg/(100 g), A%
K 1.18~26. 57, {H K 7. 80,4

FEAS T LA e A IR 1 BT AR R A R 5 B

A4 R R 2 IR RRAE 1) S 4 0 R R 3 A
{8 LA It HC 0T 107 1 R ) BTRR36 L 3 — 2 O R
H19.629, HHAHBE REHE CREWBLRUE
TEAR G 28 — i 5 UR E R A OG AR IO AR

CJR Ve 28 &

>S5 9

AR S EE 57,60 % ; B

ARSI N 0. 75~135. 00 g, {H Jy 33. 77 g, A8 5

BESR 70, 21 %0 . B UL HE A /N (4 R R BR A B AR
0.75 gs RICHE M A8 S [ 0. 82~3. 15, 1A N
1. 31,28 S Bk 25. 66 %0 ; AT I P S0E 19 28 S 9 1
SSREN 46.87%
2.3 RMEFERBRRTEERS S0

4 B, FRAL R TECRERF 75% 1

1.30%~15. 8% ¥t N 6. 77 % A%

AL T 2R I B OG5 5 = 2 0 5 B B IR 22 1E
LEPSTE ISP NN SR /U318 PR LI 5914
0 RN IR 2 B AR 5 IE AR O , 55 BE R bE 52 SAH 5%
IR SRR AR R IEA G, SRR
U PSR VAN S 5 S E s & S GRE INCIRIS EHSY A g e
IEASG A B E R AR,
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Fig. 4 R-type cluster analysis of 57 traits

of wild kiwifruit in Guizhou province
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