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Abstract: [Objective] The study aims to provide a solid theoretical basis and excellent germplasm
materials for the breeding of superior varieties and comprehensive utilization of Elaeocarpus braceanus
resources through the analysis and comprehensive evaluation of variation patterns of fruit traits of E.
braceanus germplasm resources naturally distributed in Yunnan Province of southwestern China.
[Method] Taking 208 individual plants of E. braceanus from eight naturally distributed populations in
Yunnan Province as materials, variation analysis, correlation analysis, and principal component analysis
were carried out on 16 fruit traits. Superior germplasms were screened by combining the principal
component evaluation method, fuzzy membership function evaluation method, multi-dimensional coordinate
comprehensive evaluation method and gain analysis. [Result] (1) The coefficient of variation of fruit traits
in E. braceanus ranged from 2.66% to 84.18%. The coefficient of variation of gallic acid content was the
highest (84.18%), followed by vitamin C content (67.72%), total phenol content (40.60%), soluble solid
content (35.09%), total sugar content (34.03%), kernel mass (27.85%), and fruit mass (26.89%). The
coefficient of variation of crude fiber content (12.17%), kernel longitudinal diameter (12.04%), fruit
longitudinal diameter (11.59%), kernel transverse diameter (10.35%), fruit transverse diameter (9.44%), fruit
shape index (7.59%), edible rate (6.85%), and water extract content (2.66%) were relatively small. (2) Fruit
mass, fruit longitudinal diameter, and fruit transverse diameter were extremely significantly positively
correlated with edible rate, and extremely significantly negatively correlated with gallic acid and total phenol
content. Kernel mass was extremely significantly negatively correlated with edible rate and total phenol
content. Soluble solid content was significantly positively correlated with total phenol, water extract and
gallic acid content. Crude fiber content was extremely significantly positively correlated with gallic acid
content. (3) Cluster analysis divided the germplasm resources of E. braceanus into three groups: group |
was the small-fruit type, group II was the medium-fruit type, and group III was the large-fruit type. (4) The
16 fruit trait indicators constituted five principal components, F; represented fruit size factor, F, represented
the kernel size and medicinal component factor, F; represented fruit morphology and medicinal component
factor, F, and Fs both represented the fruit nutrition and medicinal component factors. The cumulative
contribution rate reached 71.317%, covering most of the information on fruit traits of E. braceanus.
(5) Through three evaluation methods, nine superior germplasms, namely XD11, NK13, LC28, SJ05, MBO05,
MBI11, MB12, WQ04 and WQ20 were screened out, which all belong to group II and group III. These
germplasms showed significant advantages in fruit size, morphology and related inclusion indicators.
[Conclusion] The medicinal and yield-related traits of E. braceanus, represented by gallic acid content,
vitamin C content, total phenol content, and seed mass have a large degree of variation, providing abundant
resources for breeding of superior varieties. The large fruit and medium fruit groups are more likely to
produce superior germplasm individuals stably. 9 superior germplasms of E. hookerianus were selected,
which can serve as important basic materials for selection of superior strains and rapid propagation, and they
are recommended for application and promotion in actual production.

Key words: Elacocarpus braceanus; fruit traits; variation; comprehensive evaluation; superior germplasm
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Tab. 1 Basic situation of sampling sites

SR b A5 PR = Bk S 2 i HH/m
J P T TR (MB)D 30 MB 1 ~30 98°37'30" ~ 98°40'17"E 24°55'47" ~25°01'14"N 1600 ~ 1930
Jis i AT £ (TT) 29 TT1~29 98°32'58" ~ 98°37'14"E 24°41'46" ~ 24°48'52"N 1550 ~2 025
BN E4E 2 (LC) 30 LC1~30 98°02'42" ~ 98°03'28"E 24°34'35" ~ 24°36'29"N 1820~2035
B B REWQ) 33 WQ 1~33 99°39"20" ~ 99°42'33"E 24°36'28" ~ 24°45'42"N 1750 ~2 050
Tk B R IEHH(XD) 31 XD 1~31 98°41'41" ~ 98°48'51"E 24°23'58" ~ 24°29'28"N 1825 ~2 080
R TR T 43 (NKO 17 NK 1~ 17 98°46'06" ~ 98°47'31"E 24°48'01" ~ 24°49'43"N 1930 ~2 225
BUL B £ (SD 8 SI1~8 99°42/28" ~ 99°44'27"E 23°33'16" ~ 23°34'31"N 1730 ~2215
SAREHBEAUD) 30 JD1~30 100°41'06" ~ 100°41"24"E 24°31'05" ~ 24°33'09"N 1890 ~2 045
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Fig. 1 Community and seed characteristics of Elaeocarpus braceanus
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Tab. 2 Statistical analysis of fruit traits of E. braceanuss
E2N H/MA KA PHME AR 5 RE %
R EX)/g 15.49 73.13 35.86 9.82 27.38
AL /mm 34.63 68.63 46.93 5.65 12.04
R IR (X3 /mm 26.06 4528 35.10 331 9.44
BB (X/g 3.99 18.83 9.73 271 27.85
R (X /mm 2281 46.85 33.55 4.00 11.92
AR (Xe)/mm 15.84 27.44 20.94 2.17 10.35
ESIZ:1 (0.0 1.09 1.61 1.34 0.10 7.59
TR (XD /% 56.20 83.95 72.32 495 6.85
AR T & B (XD /% 0.39 11.27 4.99 1.75 35.09
A4S R (X)) % 1.30 2.50 1.89 0.23 12.17
SREE RGN D(07 g gD 1.07 4.24 1.92 0.65 34.03
HEE R,/ (kgD 34.93 50.64 4332 2.19 5.06
B (X3 (mg g™ 1.90 28.40 7.76 3.15 40.60
HERCERW /107 mgg™h 1.64 276.68 80.13 54.26 67.72
IREAPIE B (X5)/ % 80.85 95.47 92.02 245 2.66
BETREEWX )/ (mgkg ) 6.94 236.22 51.40 4327 84.18
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Tab.3 Correlation analysis of fruit traits of E. braceanuss
‘L&:‘—}{f( XZ X3 X4 XS X6 X7 XS X9 X]f) Xll Xll XI3 XM XIS X16
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X4 0063 -0.127
X5 0.068
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Fig.2 Cluster tree diagram of 208 E. braceanuss germplasms
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Tab.4 Comparison of fruit traits among varied groups

KN

Kt X/ X/ X/ X/
(10°%gg" (gkg") (mgg" (102mggh

[ 28961 9c 43.3475c 32.9499c 7.470 5¢ 30.519 6¢ 19.287 8¢ 13183b 73.5728a 5.1911a 1.8372¢c 1.9655b 43.4098a 8.2982a 813337a 92.0313b 54.441 6ab

Xid

Xlg  Xmm Xymm  XJ/g  Xymm X/mm X; X% X% Xy/% (mgke")

X%

I 36.4363b 46.889 8b 35.286 6b 10.834 4b 34.214 1b 21.635 1b 1.332 7ab 70.0829b 5.5776a 1.970 la 234682 42.8607a 9.1137a  54.4459b 93.290 7a 61.805 8a
Il 43.7377a 51.2843a 37.6922a 11.9454a 36.981 6a 22.628 6a 1.3643a 71.5728a 4.4016b 1.898 6ab 1.6249c 43.4584a 6.3273b 92.8338a 91.2924b 41.828 1b
T AFNG TR A IR 5 B3 (P < 0.05),

o XX 9 BRAC RAB I R SLERBAT I 2 0k AL RS kL, DAHEZh I R ik & 2ERE, s 2 L
Bl i 20RO BRIL AT AT 16 NSRS MkA K.

PEIR BT 251K 12.62%(F 1. X — 4 R F W, AR A AT RS R TR E R
G0 Y () O BRVEUBOAE JE7E MR IR B 7, C EE. BB E R 3 AN AR FRERK, B R
AR R AR B A RN T R AL E TAE. RH N 84.18%. 67.72%- 40.60%, F4% i & Al
3 i ® RLPE 2 AN EMRA R ARk, R R

N 27.85% F1 27.38%, 3= W BT AR VECRUA: S TE 25

MR REMIREE N SR FILEEHSER, WHRAFEEWR AR RIERE ), ERMIES

T RV O, B R I TR O, T S R X S MR AR S R BN FR AR . TR TR
BET ORI o R AR 2 Bk 000, AL SEAE B ROTE A Bsgie . RS BREAE 5 A
TR R 2 B A P B, R SEAROCHEAR DD Bl B A5 MR AR S5 R P A X A /0, 3R W YRR 2 SR
P RAEARAE R IR B g R 3R, AR SEVEAR SRS IRIRIBAR AR AR E , SZ AL/, X 51T
BEAT A T FIVEA, A B TR e B M AT R AR E MR AKEEEAC) SGE RN 1L (Idesia polycarpa)'™
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Tab. 5 Principal component analysis of fruit traits of E. braceanuss

BN %y
PEIR
Fy F, Fy F, Fs
X 0.939 -0.091 0.102 0.237 -0.009
X, 0.884 —0.304 0.322 —0.040 0.031
X 0.890 -0.036 -0.121 0.366 -0.027
X, 0.861 0.446 0.029 0.036 -0.073
X; 0.902 0.001 0.286 -0.217 0.063
Xq 0.764 0.541 —0.205 0.112 -0.063
X; 0.248 —0.405 0.624 -0.501 0.080
Xg 0.046 —0.817 0.074 0.319 0.092
X, —0.256 0.142 0.304 0.600 0.375
X0 0.064 0.393 0.104 -0.315 0.566
Xu —0.268 0.161 0.584 0.286 0.143
X, 0.027 —0.476 —0.155 0.009 0.088
Xis -0.391 0.128 0.591 0.243 -0.189
X4 0.144 -0.227 —0.385 0.242 0.592
Xis -0.082 0.195 0.131 0.418 -0.267
Xi6 —0.202 0.543 0.136 -0.107 0.251
FHEE 5.021 2.252 1.648 1.450 1.040
TURREE /% 31.381 14.074 10.300 9.065 6.497
Rt TTERE /% 31.381 45.456 55.755 64.820 71.317

76 BB F & (SapindusO '™, #ili ¥ (Diospyros kaki)'""\. 7z
3k B (Malania oleifera)* & FE 4 J ST S MERAR 57
A T8 R — . AR 7= SR % m ) R A 2 R
I, 75 B PRI IR I B A2 o B T e R
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Bz HAR e ek, e M. T8
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Tab. 6 Comprehensive evaluation of E. braceanuss germplasms using 3 evaluation methods

Fo6 3MITMAEMNERMLEMRHESITN

s TR PFANE TR R H PP A i ZYARBRER B VNI
FRRG S LR RS S SZEMEY bk ZERY
1 XD11 2.427 MBO05 0.624 MBO05 1.393
2 LC25 1.921 NK13 0.619 WwWQo04 1.512
3 XD20 1.858 MB12 0.601 WQ23 1.588
4 NK13 1.701 LC25 0.601 WwQI18 1.598
5 XD09 1.634 WQ20 0.579 NKO5 1.600
6 WQO03 1.602 XD11 0.577 WQ11 1.615
7 XD08 1.602 XD20 0.546 WQO08 1.635
8 NKO7 1.559 MB22 0.537 wQ17 1.646
9 MBO05 1.549 NK12 0.537 SJO3 1.659
10 WwQ20 1.476 XD09 0.531 SJo1 1.677
11 WQ32 1.382 WQl16 0.528 NK13 1.686
12 MBI12 1.214 WwQ32 0.523 MBI12 1.689
13 NK12 1.193 JD19 0.522 LC28 1.692
14 JD19 1.151 WwQO03 0.520 MB22 1.699
15 D21 1.063 MBI18 0.517 LC30 1.704
16 NKO08 1.044 MBI11 0.516 WQ33 1.707
17 LC28 1.027 NK10 0.514 SJ0o6 1.710
18 MBI11 1.013 MB29 0.513 SJos 1.711
19 SJO5 0.959 NKO07 0.512 WwQl6 1.712
20 XD28 0.955 SJO05 0.511 MB11 1.718
21 LC23 0.911 MB25 0.506 MB25 1.719
22 LC17 0.908 LC20 0.502 WwQ10 1.723
23 SJo3 0.827 wQ23 0.502 XD11 1.727
24 WQO04 0.812 LC28 0.501 LC04 1.730
25 MB29 0.785 WwQ15 0.501 NK12 1.736
26 WwQ17 0.778 WwQo4 0.500 NKO02 1.739
27 XD12 0.770 wQ21 0.498 WQ15 1.741
28 WwQ28 0.723 D24 0.496 LC10 1.743
29 D24 0.715 SJo6 0.495 D23 1.749
30 LC24 0.710 MB17 0.490 WwWQ20 1.755

T DKL A3 A 5 ek R i s (K 8 R B R

VRERSEAEARBEAT I SE « 0 W7 KPP, DTG S Fif
JR R USSR AN R AR B BEE T AR (H TR IR
i, AW TEAR BEXT RAFMAIR IS5 L RE J1 F 77 RE 156
TP BRI TR A, AR RELEIR., B2
HEEZ VIR SR AR A 0558 FR PR IR AT e
AT, AFAE—E RIBRE . RR AW TR 4k 29 KR
JiR BT IR A VA, 35 2 A A ROR Y2 S B R A
AU B, 237 dh P LA IR I BEAT RPN, LA
W EPRIRTE R — Bk, R g TR s i, £E 42
7R ET M

4 % P

AT TERE X 2 B A TRORURL 5 7 M i A v
Z RN SR BL S (R, T R VR 5 b o 5 R
AR SRR 5E , AR SEAEARZE 7 0 BT A ER &
PPN IT i, BEAT AL SR PR AN RN 5 R, A 7 AR 2
DA iR
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Tab. 7 Fruit trait performance and average gain of 9 strain excellent germplasms
IR
T
i X/g X/mm Xymm Xjg XJmm Xgmm X, X% Xo/% Xio% (wfglgl_/g,l) <g§<1§/’ y <m)g(l~3g/*'> (10%%*‘) X,5/% <m§~11§‘/g .
WQo4 46.25 5135 3889 1327 37.16 2330 132 7131 637 184 1.68 46.6 2.30 192.43 91.74 11120
WQ20 5142 5554 4020 1527 41.15 25.03 138 70.15 586 237 2.36 4436 6.09 37.76 94.82 51.02
XD11 73.13 64.87 4513 1601 46.85 22.69 144 7811 1.60 158 1.18 4223 8.00 9249  93.98 9.93
SJ05 46.36 48.57 3928 14.86 3479 2431 124 6689 6.19 2.13 2.76 41.44 15.70 3546  95.08 63.71
MBI1 52.85 5344 3993 1196 3899 21.66 134 7740 7.70 2.05 1.73 46.62 9.10 87.91 85.95 37.07
MBI12 5171 5831 3722 1250 43.56 2251 157 7574 683 250 1.93 45.03 6.70 8547  93.50 37.09
NK13 5153 59.63 3898 1538 4329 2365 153 7002 558 1.55 1.87 41.62 8.90 276.68  94.03  147.29
MBO05 63.61 5852 4134 10.18 39.56 21.05 142 8395 441 214 2.74 48.41 8.70 206.27 94.04 8.60
LC28 4557 54.60 3840 13.66 38.11 2375 142 70.03 453 159 2.87 45.53 10.20 53.07  91.00 62.32
MREREIE 5360 56.09 3993 13.68 4038 2311 141 7373 545 197 2.12 44.65 8.41 11862 9268  58.69
SREMIME 3586 4693 3510  9.73 3355 2094 134 7232 499 1.89 1.92 4332 7.76 80.13  92.02 51.40
1 2/% 3310 1633 1210 2886 1692 937 474 192 848 417 9.62 2.98 7.73 3245 0.71 12.42
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