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Detailed morphology of E. mollis fruit
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Table 1

Variance analysis of phenotypic traits of E. mollis

IR Phenotypic traits

i /]ME Minimum 5 KA Maximum “F#5){E +hr#E i MeanSD 4% 7 2 CVI% £ HEMEa5H

7 Plant height/m 1.50
7 iE Crown breadth/m 1.50
Hi4% Ground diameter/cm 3.00
H-K: Blade length/cm 5.97
%% Blade width/cm 3.10
T 4R%L Blade index 1.45
H## Petiole length/mm 8.14
A1 Flower diameter in full-bloom stage/mm 6.00
1EHlEK Petal length/mm 3.00
Tei 95 Petal width/mm 2.00
161 K ¥ Peduncle length/mm 2.00
B Z Fruit length/mm 5.00
WS A% Fruit width/mm 13.14
BIEAE 4L Fruit shape index 0.41
Szt & Fruit wet weight/g 12.05
HI:FFE Fruit dry weight/g 6.88
FhF T F & Seed dry weight/g 6.66

R T Fi & Kernel dry weight/g 1.87

5.00 2.836+0.787 27.75 1.892
5.00 2.786+0.743 26.68 1.737
20.00 9.1174£2.920 32.03 1.056
12.40 9.830+1.296 13.19 2.023
6.59 4.4630.743 16.64 1.860
3.34 2.23840.342 15.28 1.961
21.72 12.764+2.058 16.12 2.213
19.00 11.835+2.202 18.61 1.960
7.00 4.593+0.882 19.20 1.200
5.00 3.473+0.720 20.73 1.056
9.00 4.769+1.283 26.90 1.610
22.84 16.774+2.441 14.55 1.922
25.16 18.294+2.094 11.45 2.021
1.16 0.926+0.090 9.72 1.949
74.58 32.903+12.390 37.66 2.142
36.39 18.204+5.926 32.55 1.922
33.82 14.370+4.891 34.04 1.958
11.73 5.809+1.606 27.65 1.929
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Table 2 Correlation analysis of phenotypic traits of E. mollis
IR
Phenotypic =~ Ph  Cb Gd Bl  Bw B Pl Fd  Lp Pw Pe FI Fw Fs Fww Fd Sd  Kd
traits
Ph 1
Cb 0.703" 1
Gd 0.313" 0.414" 1
BI 0.293" 0.187 0.152 1
Bw 0.266" 0.216" 0.018 0.568" 1
Bi -0.028 -0.085 0.126 0.303"-0.601" 1
PI 0.188 0092 0.176 0.461° 0472 0240 1
Fd 0.058 0.136 0.144 0.230° 0.266° -0.098 0.104 1
Lp -0.034 0092 0.153 0051 0.132 -0.103 0.015 0.584" 1
Pw -0.023 0063 0.098 -0.056 0.048 -0.123 0.127 0.347" 0.557" 1
Pe -0.011 0028 0025 0.043 0042 -0.020 0.111 0.111 0.162 0.155 1
Fl -0.104 0.112 0.149 0.306" 0.144 0.135 0080 0.019 0.071 0.107 0.09 1
Fw 0013 0176 0.188 0.231° 0.197° 0.018 0029 0.112 0.032 0014 0.060 0.634" 1
Fs 0024 0083 -0.036 0.269" 0.040 0.191 0.073 -0.060 0.095 0.079 -0.069 0.400" -0.292" 1
Fww 0079 0.256° 0266 0.243° 0.114 0.113 0.200° 0.088 -0.039 0.005 0.007 0.535" 0.660" -0.028 1
Fd 0056 0207 0.186 0.258" 0.195 0.033 0.092 0.085 -0.024 -0.005 0.023 0.572" 0.675 0.009 0.907" 1
Sd 0.027 0187 0.169 0.259" 0.169 0.067 0.075 0.080 -0.017 -0.030 0.012 0.546" 0.638" 0.024 0.889" 0.983" 1
Kd -0.038 0115 0.105 0.136 0.135 -0.031 -0.202* 0.054 0.019 -0.090 -0.060 0.288" 0.230° 0.023 0.523" 0.595" 0.632" 1

H: ** P<0.01, *P<0.05. Ph: #i; Cb: idif; Gd: ife; Bl: MK Bw: M3;

Pe: TEIEKIL; Fl: REHPE; Fw: RERLE;

Fs: JUBAREL Fww: RScbfpis; Fd: JSEFRE; Sd: MTFRE;

Bi: MBE%; Pl MK Fd: BIEHIERA; Lp: 1l Pw: fEHESE;
Kd: AT,

Notes: ** P<0.01, * P<0.05.Ph: Plant height; Cb: Crown breadth; Gd: Ground diameter; Bl: Blade length; Bw: Blade width; Bi: Blade index; PI: Petiole
length; Fd: Flower diameter in full-bloom stage; Lp: Petal length; Pw: Petal width; Pe: Peduncle length; FI: Fruitlength; Fw: Fruit width; Fs: Fruit shape index;
Fww: Fruit wet weight; Fd: Fruit dry weight; Sd: Seed dry weight; Kd: Kernel dry weight.
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Table 3 The principal component analysis of E. mollis phenotypic traits

F 4> Principal component

PR
Phenotypic traits 1 2 3 4 5 6 7
W Plant height 0.272 0.325 -0.525 0.513 0.315 -0.003 0.079
5EIE Crown breadth 0.409 0.347 -0.408 0.331 0.474 0.062 0.219
Hi4% Ground diameter 0.364 0.123 0.087 0.102 0.559 -0.334 -0.036
H-K: Blade length 0.469 0.199 0.160 0.582 -0.419 -0.001 -0.229
%% Blade width 0.473 0.466 -0.402 0.082 -0.544 0.177 -0.026
145 %1 Blade index -0.122 -0.372 0.626 0.440 0.245 -0.214 -0.195
- Petiole length 0.213 0.174 0.304 0.482 -0.312 -0.398 -0.052
HEAEWI{E/E Flower diameter in full- bloom stage 0.225 0.671 0.216 -0.172 -0.001 -0.071 -0.365
13K Petal length 0.099 0.708 0.375 -0.301 0.163 0.119 -0.148
IR TE Petal width 0.063 0.601 0.384 -0.278 0.161 0.059 0.115
1A K S Peduncle length 0.065 0.254 0.200 -0.095 -0.096 -0.311 0.492
F 4% Fruit length 0.616 -0.150 0.422 -0.019 -0.085 0.296 0.431
BB Fruit width 0.728 -0.087 0.024 -0.211 -0.163 -0.235 0.303
RILAREL Fruit shape index 0.003 0.000 0.416 0.426 0.116 0.736 0.130
SRSt 5 Fruit wet weight 0.899 -0.226 0.052 -0.051 0.099 -0.099 -0.034
HSETFi & Fruit dry weight 0.934 -0.224 0.006 -0.089 0.030 0.001 -0.056
T 5 & Seed dry weight 0.902 -0.261 0.033 -0.150 0.019 0.024 -0.103
Fi =i & Kernel dry weight 0.601 -0.239 -0.131 -0.252 0.141 0.243 -0.405
TTHREE /% 26.172 12.789 10.383 9.352 7.813 6.803 5.741
ZIt TR % 26.172 38.961 49.344 58.697 66.510 73.312 79.053

L 18 AN F AR B % 1 1Y 32 A 43 2 fef (B R 2R
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Fig. 2 Clustering analysis of phenotypic traits of E. mollis
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Fig. 3 Clustering analysis of fruit traits of E. mollis
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Table 4 Comparison of the differences of cluster analysis of fruit traits of E. mollis
Ytk E e ESIES ESIIES
Character Fogf e o1 e Tty o
B Fruit length/mm 19.68 a 17.32~22.10 18.18 a 14.98~22.18 15.96 b 5.00~22.84
FREREAE Fruit width/mm 22.30a 19.31~25.16 18.81b 16.81~20.32 17.57 b 13.14~22.71
BRI % Fruit shape index 0.89 a 0.75~1.00 0.97 a 0.75~1.15 0.92a 0.78~1.16
HLSfE BB Fruit wet weight/g 61.66 a 52.40~74.58 4260b 34.86~50.25 26.77 ¢ 12.05~37.96
FSFJf & Fruit dry weight/g 30.86 a 27.71~36.39 23.75b 17.74~31.97 15.47 ¢ 6.88~21.63
Fh 7T 5 i Seed dry weight/g 23.72a 20.49~27.89 18.44 b 13.65~26.21 1241¢ 6.66~33.82
T35 Seed yield/% 0.77 a 0.73~0.82 0.78 a 0.75~0.86 0.82a 0.64~2.88
F{-F B & Kernel dry weight/g 6.92a 4.28~9.01 740 a 5.03~9.00 5.28 b 1.87~11.73
{152 Kernel yield/% 0.30 a 0.17~0.42 0.41b 0.30~0.56 0.43b 0.21~0.59
x5 BRMBRITMERERS S
Table 5 The principal component analysis of fruit traits of E. mollis
[E27N Y Principal component
Character 1 2 3 4
R ZFruit length 0.713 -0.049 0.494 0.141
HEEAE Fruit width 0.797 -0.361 -0.177 -0.101
FILAE ¥ Fruit shape index 0.029 0.291 0.928 0.132
et B Fruit wet weight 0.923 0.028 -0.101 0.035
S5 Fruit dry weight 0.962 0.073 -0.081 0.072
7T & Seed dry weight 0.948 0.184 -0.077 -0.063
T34 Seed yield -0.061 0.616 0.048 -0.768
AT & Kernel dry weight 0.558 0.704 -0.241 0.233
F{-45% Kernel yield -0.555 0.564 -0.259 0.436
TR/ % 44.775 18.172 14.601 12.140
R TTRE % 44.775 62.947 77.547 89.687

illinoensis (Wangenh.) K.Koch. ) #4778 5 #t A0
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Phenotypic Traits Variation Pattern of
Elaeagnus mollis Diels.Plantation

YANG Yu-jie', HU Xiao-yan', HUANG Yao', WANG Sheng-ji', CHENG Bao-chang'?,
ZHANG Jian-guo?, DU Shu-hui', WANG Zhao-shan®

(1. College of Forestry, Shanxi Key Laboratory of Cultivation and Development on Functional oil trees in the Northern China,
Shanxi Agricultural University, Jinzhong 030800, Shanxi, China; 2. Key Laboratory of Tree Breeding and Cultivation,
National Forestry and Grassland Administration, Research Institute of Forestry,

Chinese Academy of Forestry, Beijing 100091 China)

Abstract: [Objective] To excavate high-quality germplasm resources and provide solid foundation for the
selection and breeding of superior and new varieties in the future, it is necessary to analyze the phenotyp-
ic traits variation pattern of E. mollis. [Method] 100 10-year-old seedlings were selected from the provin-
cial nature reserve of E. mollis located in Yicheng, Shanxi Province. A trait list of E. mollis was compiled
according to the quantitative classification method. Various methods were used to reveal the variation pat-
tern of E. mollis germplasm resources. [Results] The phenotypic variation of E. mollis ranged from 9.72%
to 37.66%, with an average coefficient variation value of 22.26%. H’ of the phenotypic traits varied between
1.056 and 2.213. Correlation analysis showed that phenotypic traits of a single organ correlated signific-
antly with each other, phenotypic traits from different organs showed no correlation. However, the leaf
length showed significant correlation with fruit traits. PCA result showed that the first 7 principal compon-
ents contributed 79.053% to the total variation, and the contribution rate of each trait was scattered.
Cluster analysis based on phenotypic traits of fruit showed that all the individuals can be divided into 3
groups at the coefficient distance of 10 and differences among these 3 groups were significant. PCA ana-
lysis of phenotypic traits of fruit indicated that yield and kernel related traits can be chosen as the primary
target in future E. mollis breeding. Therefore, individual 10, 17, 33, 37, 56 and 74 were chosen as the
primary material for future breeding of superior and new varieties of E. mollis. [Conclusion] The phenotyp-
ic traits variation pattern of E. mollis plantation in Shanxi Province was high, different materials can be
chosen based on various breeding targets.

Keywords: Elaesagnus mollis; germplasm resource; phenotypic traits; variation pattern
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