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Abstract: In order to analyze the variation pattern and genetic diversity of Choerospondias axillaris germplasms
in typical distribution areas, fourteen fruit traits of 20 germplasms from 7 provinces were systematically analyzed
and comprehensively evaluated. The results showed that there were variation and genetic diversity of 14 fruit
traits in 20 germplasm resources. The variation coefficients of fruit traits except fruit shape index and edible rate
were more than 10%, and the average genetic diversity index of fruit traits was 1.88. The correlation analysis
showed that the single fruit weight of C. axillaris was positively correlated with the indexes of peel weight, kernel

weight, pulp weight and transverse diameter, and the correlation coefficient was greater than 0.93. The 20
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germplasms of C. axillaris were divided into 2 groups by cluster analysis, and the group II was further divided
into 3 subgroups, and there were significant differences in fruit traits between 2 groups, and the biggest difference
was single fruit weight. A comprehensive analysis model was established based on the principal component
comprehensive scoring method. The 17#, 16#, 10#, 91# germplasms were selected, which had the characteristics
of large fruit, high Vitamin C content, high total sugar content, and good comprehensive traits, and could be used
as excellent germplasm resources for cultivation. Therefore, the fruit traits of C. axillaris germplasms had rich
variation and genetic diversity, the selected 4 germplasm resources for fruit use had high breeding value and
potential for development and utilization.

Key words: Choerospondias axillaris; Germplasm resource; Fruit trait; Mutation; Genetic diversity; Comprehensive

evaluation
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Table 1 Information of Choerospondias axllaris germplasm resources
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Table 2 Fruit traits and diversity of Choerospondia axllaris germplasms
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AE M EES R RO R e E R, BAERS
(38 15 2 1

AR Trait 4=fi Range W/MA Min. WKAE Max. P14 Mean FrifEZ SD CV 1% H
TAC /% 4.68 4.68 9.36 6.45 1.17 18.14 2.03
VCC (mg/100 g) 3591 14.15 50.06 35.95 10.77 29.95 1.82
TSC /% 2.59 0.23 2.82 1.21 0.66 54.37 1.95
TSC/TAC 0.53 0.03 0.56 0.20 0.12 59.01 1.92
FLD (mm) 21.80 24.45 46.25 32.96 3.81 11.56 2.01
FTD (mm) 18.17 20.69 38.86 27.22 3.18 11.68 1.95
FSI 0.67 0.86 1.54 1.21 0.09 7.28 2.02
SFW (g) 34.88 7.56 42.44 16.40 5.73 3495 1.77
PEW (g) 5.97 1.73 7.70 3.39 1.06 31.20 1.97
SW (g) 15.81 2.24 18.05 5.24 2.60 49.64 1.51
PP /% 45.59 17.08 62.67 47.70 5.93 12.44 1.96
PFS /% 38.59 20.48 59.08 31.17 5.53 17.74 1.76
PW (g) 19.04 2.53 21.57 7.77 2.68 34.55 1.89
FER /% 38.59 40.92 79.52 68.83 5.53 8.03 1.79

TAC: Al EMR&HE; VCC: 44K CE5; TSC: "¥EMEMpE & &8, TSC/TAC: PEfREL; FLD: BSZ4W4%; FTD: HSziiR; FSI: BIBH %k, SFW: B L&,
PEW: P, SW: IR IEALE; PP A L, PFS: A% G Lb; PW: SRR E; FER: TR, CV: AR R¥ H: LRHEES. TR

TAC: Titratable acid content; VCC: Vitamin C content; TSC: Total soluble sugar content; FLD: Fruit longitudinal diameter; FTD: Fruit transverse diameter;

FSI: Fruit shape index; SFW: Single fruit weight; PEW: Peel weight; SW: Stone weight; PP: Pulp proportion; PFS: Proportion of fruit stone; PW: Pulp weight;

FER: Fresh edible rate; CV: Variation coefficient; H": Diversity index. The same below
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Fig. 1 Cluster map of fruits traits in 20 Choerospondia axllaris germplasms
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Table 3 Correlation analysis of fruits traits in 20 Choerospondia axllaris germplasms
?;i?: SFW PEW SW PP PES PW FER FLD FTD FSI TAC VCC TSC
SFW 1.000 0.931"  0.959™ -0.429 0.594™  0.965° -0.594™  0.897"  0.979" -0232  -0.229 0.258 0.416
PEW 0.931"  1.000 0.835™ -0.397 0.397 0.910°  -0.397 0.890™  0.891™ -0.067  -0.141 0.337 0.378
SW 0.959™  0.835"  1.000  -0.620"  0.791  0.860"" -0.791"  0.827"  0.947" -0.302  -0.277 0.253 0.521
PP -0.429  -0397  -0.620"  1.000  -0.866" -0.182 0.866™ -0.366  —0.428 0.142 0.192  -0.292  -0.618™
PES 0.594™  0.397 0.791"  -0.866™  1.000 0.387  -1.000"  0.479" 0.615 -0.302  -0.272 0.208 0.586™
PW 0.965™  0.910™  0.860™ —0.182 0.387 11.000  -0.387 0.881"  0.943™ -0.193  -0.184 0.205 0.271
FER  -0.594™ -0.397  -0.791"  0.866*" -1.000"" -0.387 1.000  -0479" -0.615" 0302 0272 -0.208  -0.586™"
FLD 0.897"  0.890"™  0.827"" -0.366 0.479  00.881" —0.479" 1.000 0.883  0.178  -0.142 0.318 0.468"
FTD 0.979™  0.891™  0.947" -0.428 0.615™  0.943" -0.615" 0.883" 1.000 -0.305 -0.173 0.333 0.445"
FSI -0.232  -0.067  -0.302 0.142  -0302  -0.193 0.302 0.178  -0.305 1.000 0.044  -0.034 0.031
TAC -0.229  -0.141 -0.277 0.192  -0272  -0.184 0272 -0.142  -0.173 0.044 1.000  -0.240  -0.252
VCC 0.258 0.337 0253 -0.292 0.208  00.205  -0.208 0.318 0333  -0.034  -0.240 1.000 0.253
TSC 0.416 0.378 0.521"  -0.618"  0.586™ 00.271 -0.586™  0.468" 0.445" 0.031 —-0.252 0.253 1.000
**: P<0.01; *: P<0.05
R 420 1y R AU 5T IR R SRR B9 3 15 20
Table 4 Principal component analysis of fruit traits of 20 Choerospondia axllaris germplasms
PR F f4) Principal component
Trait PCI PC2 PC3 PC4
SFW 0.927 0.360 -0.056 -0.032
PEW 0.833 0.460 0.115 0.033
SW 0.975 0.110 —-0.158 0.005
PP -0.683 0.544 0.152 —-0.252
PFS 0.802 -0.447 -0.298 0.133
PW 0.810 0.561 -0.003 —0.095
FER -0.802 0.447 0.298 -0.133
FLD 0.847 0.381 0.276 0.202
FTD 0.929 0.326 -0.091 -0.055
FSI —0.220 0.066 0.764 0.508
TAC —0.335 0.318 —-0.341 0.648
vCcC 0.378 -0.080 0.348 -0.374
TSC 0.658 -0.477 0.326 0.183
TSC/TAC 0.673 -0.523 0.376 -0.121
FFE{H Eigen value 7.683 2229 1.394 1.020
TTikZ Contribution rate /% 54.880 15.920 9.959 7.284
L1 PTER#% Cumulative contribution rate /% 54.880 70.801 80.759 88.043

2.4.2 HSURr R A %

PR 32 43 43 4 B2 A0 [ U B 92 1 B % IR
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F1=0.194xDGZ+0.220xGPZ+0.126xGHZ~+0.085x%
RZB-0.052xHZB+0.240xGRZ+0.052xKSL+0.208x
7J+0.183xHI+0.031xXZS+0.078<DDS+0.006xVC—
0.062xRXT-0.085xTSB

F>=-0.046xDGZ-0.084xGPZ+0.063xGHZ-
0.333xRZB+0.288xHZB—0.147xGRZ-0.288xKSL—
0.019%xZJ-0.038xHJ+0.041xXZS+0.15xDDS-0.125x
VC+0.221xRXT+0.123xTSB

F3=-0.014xDGZ-0.010xGPZ-0.045xGHZ+
0.145xRZB-0.125xHZB+0.021xGRZ+0.125xKSL—-
0.057xZJ-0.006xHJ-0.08xXZS—-0.654xDDS+0.430%
VC+0.084xRXT+0.328xTSB

F4=-0.056xDGZ+0.082xGPZ-0.098xGHZ-
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0.042xRZB-0.111xHZB-0.058xGRZ+0.111xKSL+
0.271xZJ-0.090xHJ+0.736xXZS+0.173xDDS—0.012x
VC+0.283xRXT+0.140xTSB
A, DGZ. GPZ. GHZ. RZB. KSL. ZJ. HJ.
XZS. DDS. VC. RXT. TSB 75 NFruEAb i 5 R
H, RLE, BZE. RRL. RN 7Tg
R, W E B R, nTEEReE. 44
2 CHE. nEHRES R, PRI,

MR 3 53 R 45 23 BRI 4 4 2 1 TR I
J7 ZTTERE ) 50N 0.549. 0.159. 0.100. 0.073, 7
e "R MR SRR B R A RO 120.549<F 1+
0.159xF>+0.10xF5+0.073%xFso R ZLEE VN 2420
XoF Tl R ol B R SR S IR AT S B VAN, 15 AR
i RIEGEE T SRERY, MRRERLMREE
G 1995 H9-0.836~1.347, 1953k i AR A% P 5T 51 IR
() SR SO AR AN TUBR AT . 44 BT 20% 1) e R A
PS50 M 0.451~1.347, HiE4 JG 20% R B9 N
-0.836~-0.429. ZLZRE VAR AT 5 BB 70 701
17#. 16#. 10#. O1#F1 O#, 17#. 16#FR SN K F A
RSL, sk AT PR, IR AR, A E
N 3670 32.92.g; 10#. 91#. 9#4> BIAVL G 5%
TLVEE %2, T RGP M B, SR ES N
28.79. 18.98. 20.82 g, AW E MR &= N 6.74%-
7.53%- 5.65%, 443 C EE58 21.04. 43.89,
37.73 mg/100 g, S BEE & 3508 2.04% 1.48%.
0.63%.

3 SRS

3.1 HRAERLHREAZEREE

RSN EE RGN EZH G 7y, 2
SRR L BR . RS 2R TR VE
MR IR E T B, R Wi A & N
TERFI A8 B 38 A% 98 77 I A T2 B 2637991, R
AFF FU0F R B ML 44 XS5 7 48 15 BT iy 20 43 Fd
PR AR T ) SR SEAIRBEAT 1 2 eV, S5 R
BRARIEAR L. v A A R SR A 57 &
HIAE 10% LA 1o AR 1 57 RECH 7.28%~
49.64%, HhFRAZE, REHEKAR R REER, X
5 /)N gz SN0V G 1) T R AR B R AR e R AL
N T7.07%~29.91% 3.25%~37.84% G KHE N, F
B DR AT e R JE Ak 1) R R AL o R U A A
fEEE 9 METX, KHAMES T 748 15 &

WX, MR (R ROR, BA H AR M. &
TR 2t R IR A R SR RIEAR S W B R AMY
PR AR RN, ettt E, BARIFMEfEN
R Al

9 PP R R M I R AR 2R, AR
BIF 0T OORT B R A S S it Jo MR PR et A 2 A 1 e
BOHAT 7M. FA IR AR SRR P 3884 2 e M d
¥4 1.88, HA R ER S &, RELHTHE
e ZFEPEFREUR T 2.0, BRI E AL 2R FR AL
/N, A 1510 3X 1 BH R IR AR 5T B U SR SR AR
FICHER, BfEZENFEE, BARGEILEEMEM
TERFIHE T
3.2 SRR LR 2 R R MR

AT R ZE TR B 7 AN 154
HLTTIX I 20 (ARSI F B A M ot BE U EAT 1 B K)
M, KRR MR N 1L K. 51T REMI T
PRI SE EEAFE R R IR, R 5 11 2805
TRUR AT 43 3 AR, FER AR FEAMEN G
TEER. BRI, (RN R R A 5
TEHLERE bAoA IR A%, 38 B R R AP o BV 40 A o
HH SR A RO AR S 3, X o b 3 1 () A8 e 3 S A
i (Eucommia ulmoides) )it T3 I ) o 35 A% St 34—
026, D U B FE R R B BRI IS R
3.3 BRI R SEHARER A VAN

FE R rer 1%, WTHABI AT 2
HERf L S B A R R G R A, T2 RT3
R (Malus pumila) % ¥(Corylus heterophylla). %
A (Elaeagnusmollis diels) HW (Tilia tuan) e
R (Xanthoceras sorbifolium)~ (Ziziphus jujube) %2
(Pyrus sp.)~ KIWK(Cannabis sativa)~ ‘Kt R (Hylocereus
undatus)5F 2 GEREPI I R Ffisk G Hpll7-19.23-24.2636-41]
AT G SR FH 2 A3 B R B R[] )3 Bk v B S
RGBT 3 B3 SR ECRE, AN 2 P R A o o 5
(1) 14 MRV AR BN 4 A 2 BLZLA TR TR,
XA e R TR R E . R E, RN,
RA G, 44 % C &, 7R RIEHREEE,
AT R RN 88.043% M5B . XK
B 4 ANERE TR AR e SR SE IR, AR E
g, BARGFRIVENER R RP T TR R
SEERE VPN ANZ AR R SR SR I PR AN BT R
BT 45 G VRN I R g L0 16-17.31732.42-431 - I 5K
FZER G VR 43 E0 o 2O0) e TR A g 5% i SR s vk
RIFATERA VAN, HE AT 20% 0 FR 5T B2 A 17#.
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BRA AR ER S RS ER SRS, &
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J P P B T R R A A L R R A, G TR s
i%c *ﬁ%,u#uﬁAEm*o

gE L, AW 20 4343 1t 7 B A AR B IR
%%ﬁﬁﬁﬁ$a%§ﬁﬂ@%%ﬁﬁ,hﬁ@%
WH AR RFIRE 1. TNk s IR A Fh R
FRRRI R 2 K, BB A FIMIRZE = B, &
KIS B R, BN [ oo R) G B S P A
A AT 7T O o L R R R A R SR )
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