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Diversity Analysis of Loquat (Eriobotrya) Defoliation Color
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Abstract: The investigation found that the defoliation color of Eriobotrya is abundant and various,
including 24 kinds of representative colors such as red brown, golden yellow, purple red, etc. In this study,
defoliation front and rear color parameters of 10 genera, 176 materials were determined by portable
colorimeter in order to reveal the diversity characteristic of loquat defoliation color. Our results showed

that: @ The coefficient range of variation ( CV) of the defoliation color parameters were 8.65% - 185.30%,
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Shannon’s diversity index reached to 1.95, which reveals the variance diversity of loquat defoliation color.
@ Shannon’s genetic diversity index and CV between different germplasm types and different origin
groups were distinct obviously, color parameter a increased but b decreased with higher domestication;
Shannon’s diversity index of Yunnan, Guizhou and Fuzhou groups were relatively higher than others.
Q@ The front colors of defoliation were divided into 12 groups, and the rear colors were divided into 10
groups by systematic cluster analysis. And there are great differences among germplasm types within these
groups. @ Color parameter L and b make a greater contribution to the systematic cluster analysis. There
was a very significant correlation between color parameter L and b of defoliation front and rear color.
® Genetic diversity of defoliation color may be the complement of morphological feature description for
loquat. Our results provide new reference for the identification and utilization of loquat resources and have
potential value on loquat classification.

Keywords: Eriobotrya; germplasm resource; defoliation; leaf color; Shannon’s diversity index
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Table 1 Information of loquat materials for defoliation leaves

PRRR R R PRER e n o R
Germplasm Origin No.  Germplasm name Germplasm Origin No. Germplasm name
type type
WARGH A 1 ZF§ 130 %5 Yunnan 130 30 % H 97 7 Mengzi 97
Wild Yunnan 2 0P 132 % Yunnan 132 31 = ERA
relative 3 2vFd 46 5 Yunnan 46 Yunnan Yesheng Pipa
4 £ 153 %5 Yunnan 153 32 SO 2 5
5 2/ 162 %5 Yunnan162 Wenshan Yesheng 2
6 23Fd 209 5 Yunnan 209 i} 33 /NEMEA Xiaomao Pipa
7 M 55 %5 Yunnan 55 Guangxi 34 KEMAM Damao Pipa
8 274 183 5 Yunnan 183 35 HHMEA Lizhi Pipa
9 Z:Hi 29 5 Yunnan 29 FtJH Guizhou 36 M Guizhou Yesheng
10 2 M 83 5 Yunnan 83 37 FRREA Suanpipa
11 2/ 128 5 Yunnan 128 {74 Hainan 38 #5747 /£ Hainan Yesheng
12 BREEEHENE E. malipoensis Kuan HA Japan 39 T HEAT Doupipa
13 FIESH LA Nanya Xiaye Pipa 5t Guizhou 40 KITE 2 5 Dapoding 2
14 MU AR 41 Je 2 5 Longzao 2
E. bengalensis (Roxb) Hook. f. Semi-wild 42 #Hl 4 5 Yangliu 4
15 MWHLREAE AR E. bengalensis 43 KRN 3 45 Tianxinggiao 3
(Roxb) Hook. f. forma angustifolia 44 AiACHEAD Buyi Pipa
16 {EIGNIHHEAD 45 JEM. 15 Longzao 1
E. obovata W. W. Smith 46 MM A Yangliu Bairou
i 17 KEEAEAR 47 BT Luodian Pipa
Guangxi E. dayaoshanensis Chen. 48 K315 3 5 Dapoding 3
s 18 /NHHEM E. seguinii Levl Card. Ex 49 KAEHF 1 5 Tianxinggiao 1
Guizhou Guillaumin 50 AR 1+ Beilinmen 1
| 19 BRFFRERE 51 #k ] 2 %5 Beilinmen 2
Sichuan E. prinoides Rehd. & Wils. 2 F4 Yunnan 52 ¥ FHAE A Shaotian Pipa
Pyl 20 KAEREAT 53 2 FI41 A Yunnan Hongrou
Sichuan E. cavaleriei (Levl.) Rehd. 54 JEIHHEAE Houye Pipa
bis3ee] 21 BT 55 TYMHREAT Chongban Pipa
Hainan E. deflexa (Hemsl.) Nakai 56 PLHAEAE Yigie Pipa
HAF Wild =~ 22 24z 1 %5 Xing’an 1 57 YPHAHT A 2 5 Shaguo Yesheng 2
Yunnan 23 M7 45 Xing’an 4 58 IR Shaguosuan
24 ZEH 92 5 Mengzi 92 59 VDY 4 345 Shaguo Yesheng 3
25  ZF[1 125 5 Mengzi 125 60 VPR Shaguotian
26 %A 715 Mengzi 71 61 HRIENT K
27 ZEH 231 %5 Mengzi 231 Shaguozhai Qiaotou
28 ¢ 233 5 Mengzi 233 62 Wi 1 5

29 %[ 76 5 Mengzi 76 Shaguozhai Yesheng 1
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ermplasm L Germplasm L
type Origin No.  Germplasm name type Origin No. Germplasm name
A G 63 “ZHCKLHE Anhui Dahongpao #4E Hubei 122 WI1E7N . Hubei Liv’er
Cultivar Anhui 64 ] Zhaobao 123 SARMA Jinfu Pipa
65 {44 Baihua 124 WL 5L 4 Hubei Zaobai
g 66 AR Leigongchui i Hunan 125 i 7> Hunan Baisha
Fujian 67 21 Wanhong YR 126 {41 Bahong
68 XA Longxingben Jiangsu 127 ‘& Pl Fuyang
69  fi#Jileh Jiefangzhong 128 T 5. Huangzao
70 KIFA% Taicheng Wuhe 129 jit & Guanyu
71 %125 Duol2 130 #¢ i Huangpi
72 44 Zhouben YLVY Jangxi 131 ¥iHEYN 4 5 Yangmeizhou 4
73 #%¢ 25 Chunlii 2 132 BRE 4170 Zhuluo Hongsha
74 #5520 5 Xiagao 20 S 133 i Champagne
75 Ji3R 30 *5 Wanban 30 America 134 Sk Sensin
76 FAK LR Zhanglin Danhe 135 w4t Goldstone
77 £ 7% Duo7 #43E South 136 PYZ=HEAE Siji Pipa
78 35314 Wugongbai Africa
79 K4 3“5 Changhong 3 A Japan 137 RELHLE Tiancao Zaosheng
80  [1%¢3 5 Baili3 138 Jiit il Mizuho
81 [T 1 %5 Qianzhong 1 139 A4 Fukuhara Hayasoua
82 FHEAE Baipipa 140 BB Taiwan Motegi
83 LR Meihuaxia 141 [H" Tanaka
84 B Guifei 142 #RJ2 54 Moriowase
85  Filg/>H% Nanfeng Shaohe 143 BH Yangyu
86 [ %% 1 %5 Min'ai 1 PUJI Sichuan 144 RS 1 %5 Chaotianguo 1
87  ZIMEA Honghouben 145 4 Xiangna
88 ZH [AI41 Yunxiao Yuanhong 146 K+ Dawuxing
80 M HL¥A Qiulu Zaoshu 147 5 1 5 Guangrong 1
90 %) 65 Zaozhong 6 148 JESR 77 Longquan 77
91 Wi 3L 4% Tangtou Jiaohe 149 Y% HL4T Naxi Zaohong
J7R 92 4 Ff Hongzhong 150 T45E Xigiang
Guangdong 93 %5 2 5 Duobao 2 151 442 Qixing
94 Lfff Wugqi 152 #1435 Changbai 3
95 /NI Xiaowuqi VYL Spain 153 VHYEF 5 *5 Spain 5
96 W 8“5 Gangkou 8 154 VUYL 2 5 Spain 2
SV 97 g 15 Zhuonan 1 155 PHYEF 4 5 Spain 4
Guangxi 98  J&[11 5 Longmen 1 T 156 oA |
99  EEHEMLAT Mitang Pipa New New Zealand Hongrou
100 AFEHLAD Bainang Pipa Zealand 157 B2 1 A New Zealand Bairou
BN 101 ZuliHitAE 2 %5 Dushan Pipa 2 158 LN
Guizhou 102 KZHEAN Ruanzao Pipa New Zealand Huangrou
103 ARAHHEAY Qianxiang Pipa ) 159 3 AEHEA Huanghua Pipa
104 HHIREA Gengpo Pipa Yunnan 160 1EFHEAE Huaqing Pipa
105 #i3f 2 5 Gengpo 2 161 WHE 2 5 Luoxiong 2
106 Y3 3HAE Gengpo Huanghua 162 i EREAT Xiyi Pipa
107 1L 24 Dushan Wanshu 163 1A 15 Zhicun 1
108 114\ Dushan Ruanzhua 164 B HEREAT Luoxiong Pipa
109 FHHM Fengdu Pipa 165 S RS
110 1l #tA® Dushan Pipa Mobie Bianyuan Pipa
111 KFFHEAT Daping Pipa 166 S KAERT Mobie Dapipa
112 AR 3 5 Ruanzao Pipa 3 167 LA Mobie Yuanpipa
113 /MNTiff Xiaowujiao 168 7515 1 %5 Chagou 1
114 K¥F3 5 Daping 3 169 JEIKJEE 4 7 Bomidi 4
115 V¥HA Yangpipa 170 SEATE 2 5 Xiangibai 2
116  AMHHLAE Bendi Pipa WL 171 TR 4 Tangqi Chihong
117 fZ K Nongjiale Zhejiang 172 KT Dahongpao
18 LI HAHAL 173 2k Baozhu
Guangmian Ruanzao Pipa 174 M8 Xiye Yangdun
119 YL/FHEAE Jiang’an Pipa 175 “J*#§ 4 Ninghaibai
120 412 HEAE Hongxing Pipa GIJN 176 U4 4 5 Lazhu 4
121 K3¥ 2 %5 Daping 2 Chongqing
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A, AT RGERE S, BRI, R AN AR, B EARHEN 7 Euclidean #2;
FEXTAH AR AE SPSS20.0 B A b AT 3= 150 43 M FUAH G 20 A7 o

7 Adobe Photoshop CC €t -, H4 ¥ S 7 IE A S8 Ly av b EHIERKL R,
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Fig. 1 Front and rear color characteristics of loquat defoliation




Shan Youxia, Deng Chaojun, Hu Wenshun, Chen Junwei, Chen Xiuping, Qin Qiaoping, Zheng Shaoquan.
Diversity analysis of loquat (Eriobotrya) defoliation color.
760 Acta Horticulturae Sinica, 2017, 44 (4): 755 - 767.

AL, WAL 16 25 VR R I AU A MRS K S, At S i, Jseet, SRR,
WELr. ROMELL(, LS 8 25, R WIHEA B R 74 B 1T 1 075 1 € 7 25 2 IR R AR R 1) = PR gt
fEZFENE

176 43 % U5 V& S IE T L AEASIE K 27.94 ~ 63.70, T35 43.74; a {HA8WE N - 8.74 ~ 54.6, -3
14.32; b {HASE N 2.19 ~ 54.39, V34 21.74; L. a- b ALK, 85 RZEN 18.67% ~ 85.27%,
3 MRS HI 2 AR SO 2.00, A ULAEAR BRI RS R S IR A R . LAkt
MiE A S ERHE (2,

W S I LAAEARR O 33.27 ~ 72.42, V340K 57.44; a (7R TR N - 8.43 ~ 33.44, “F-347k 3.09;
b {HARIE N 5.43 ~ 40.59, V¥4 25.25; L. a. b HIRIRZEKN, LR ERZEN 8.65% ~ 185.30%,
ZREPEIRECEIMEN 1.90, v WALAE Al 5T (A 3% B 7 i e o B L0 gk (S R W (i
FWARFEIHE G 2.

ZE L BTAR,  YE R AT TRV T S AR R AR S R EORK, ZRRERECP ISR 1.95, &
BHYR T B I re B . 2D e JE R i C0 FS AN [ R B 404k, AR 22 S I B

F2 176 pILMREEH FERNEEEFSH

Table 2  Statistical analysis of defoliation front and rear color parameters for 176 loquat garmplasm resources

A RS SEHME Frifk % /M BRME AR5 REU Y EZEdUTiE
Leaf Color parameter X SD Min. Max. cr H’
1ETH L 43.74 8.17 27.94 63.70 18.67 2.03
Front a 14.32 12.21 -8.74 54.60 85.27 2.02
b 21.74 13.26 2.19 54.39 61.03 1.96
1 L 57.44 4.97 33.27 72.42 8.65 1.91
Rear a 3.09 5.73 - 843 33.44 185.30 1.78
b 25.25 5.39 5.43 40.59 21.33 2.02

22 FEMRXLEEMEREBENTS

M 3 T, AR TE S R IR T L AEA b (AR S REER K N B AR T G R, BN
FREERl, AR 54 17.93% ~ 20.93%11 55.55% ~ 82.88%, 1% & W B A= 3T S Folt 1) 9% 3 1y 1 1 £4, %%
(1) 5 P R B 2 S K, RIS R ZE SN s T a (HAR S R BB NE K 58.40% CEFARIT &) ~
86.69% CEIEFID, HULATAN, FRAVE S IE A ML SR 68 22 7K, B AE T Zoph A) 22
FHXTELN

#3 FEMELARNEEHAIENSANTERE (V) MBHIEEN H)

Table 3 The coefficient of variance (CV) and diversity index (H’) of defoliation front and rear color parameters

for different garmplasm types

Hb
AR 1E [ Front 15[ Rear
a b L a b
Germplasm type
CVi% H’ cvi% H’ CVi% H’ CVI% H CVI% H CVi% H’
LiSgaESTinZ oo 2093 048 5840 047 82.88 048 7.89 0.50 105.68 0.45 3449 046
Wild relative
A wild 1932 041 84.45 043 59.88  0.41 11.05 0.42 134.51 0.40 21.85  0.40
054 Semi-wild  20.15 0.53 6590 0.52 72.15  0.50 8.07 0.44 116.49 0.49 1532 0.52
FEi P Cultivar 1793 158 86.69  1.56 5555  1.54 8.29 1.53 198.05 1.40 19.18  1.58
15 Average 19.59  0.75 73.86  0.74 67.61  0.73 8.82 0.72 138.69 0.69 2271 0.74

ANTRIRh R A s B S T L AR S R B IE N 7.89% (BPAZIEZ M) ~ 11.05% CEFAEFRD, i
P AR P 75 2 R B T PRI e 22 SR a (AR S R BB IE N 105.68% ~ 198.05%, X% B
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OO BPEEZAN > BPAERD > R > REERD Gk 3D, RUPRET YL EEBm, MUAC R %
SR IR R € S8 22 i, R SR A RO

BR¥& SO I L ABAN, ORI I TR T A (O SR 2 FEVESR BN AU — 3 A
KRBV A B dh > REP AR > BpARZeft > B4R, ZRUE (R3).

2.3 FREXRIEHERZFHEM FRERIRE SN

ANTERYE I 13 ANRBETE S I B0 LAE S b {70 5 R BRI T [ S e,
NI S RRE, 1 a (AR S R B KNI E VE IR 0, /DI B U SN R i 0
W IE T ) Se R s i B AR e A F s o M TSI LB b (E28 5 R EURK I 73 0l Ay e SRR
VOHEF RBE, B/ DR TG 2260, 1 o (748 5 R AR KNI VU, /MR LR Ui
LR TEIEE . VESRBERVE O IS I R . SR MR AR ZFEERH (R 4),

MW 4w, P IE A AR SE L. a b I ZFEMEIREUR I 5 ANkl K
FMKIRIE R = > se M > dEE > DI > P, SPIME S8 0.87. 0.71. 0.54. 0.27. 0.21,
AJDLIX S AN I DR IR 7% B B ) e B SLAR R B A R 22 K

gE BT, FE VRS O R DL AE MR I R B, EIAIE T 25 5t X AR (R g5 o,
DU PE e AR R AR YR R Do X, AR e el T REAERES AR, P&, SECY LA
AREF BRI F 5

R4 FEREHLABOFEHAIEFNEEHRESHENERRE (O) MBS HHEEY (HD

Table 4 The coefficient of variance (CV) and diversity index (H’) of defoliation front and rear color parameters for different origins

S A 1ET Front 1 Rear
Origin group L 4 b L 4 b
CVi% H Crl% H Crl% H Crl% H Crl% H Crl% H

2P Yunnnan 19.91 0.92 71.33 0.85 70.14 0.86 8.21 0.90 141.55 0.87 20.65 0.84
1N Guizhou 20.71 0.72 53.81 0.72 74.74 0.71 10.70 0.67 130.30  0.67 21.15 0.74
i # Fujian 17.61 0.58 146.88  0.50 49.39 0.53 11.27 0.56 787.63  0.52 24.36 0.53
2 Anhui 12.14 0.08 2449  0.08 36.79 0.08 12.17 0.08 237.13  0.08 17.38 0.07
] 4% Guangdong 11.17 0.14 5344  0.14 38.09 0.14 441 0.14 41377 0.13 9.15 0.12
] P4 Guangxi 20.42 0.21 146.23 0.22 62.07 0.22 8.13 0.22 113439 021 26.61 0.20
VL5 Jiangxi 11.66 0.12 100.53 0.10 41.05 0.12 3.98 0.12 458.53  0.12 12.24 0.11
WL Zhejiang 15.83 0.03 27.10  0.03 54.21 0.03 4.98 0.03 65.89  0.03 12.51 0.03
PU)Il Sichuan 18.09 0.29 61.85 0.28 58.46 0.27 3.50 0.27 126.90 0.25 29.42 0.25
H A Japan 14.24 0.21 8594  0.22 43.48 0.21 5.02 0.20 9471 021 23.07 0.21
PYLF Spain 17.09 0.09 573.67  0.09 45.00 0.08 11.89 0.08 42832 0.09 29.80 0.09
Bt New Zealand 15.12 0.09 165.84  0.08 40.55 0.08 2.58 0.09 186.75  0.09 5.31 0.09
F#[H American 222 0.08 106.90  0.08 4.77 0.09 3.98 0.09 243.65 0.09 13.41 0.09
T35 Average 15.09 0.27 36.21 0.26 47.60 0.26 6.99 0.26 34227 0.26 18.85 0.26

24 RBEBESR

ARG R4, W4T 7 W B AE 5.0 AbRIZE, nl 176 45 Bk S Fr 1F gkl 4y
M2 M, G5 h Z1 ~Z12, WHEa Rk 10 40, 450 Bl ~B10; fEZRKLBIER -, K L.
a~ bAEAETFEANLE AR A s 4l NV I B AR (2, B 3).
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Fig.2 Dendrogram of 176 loquat garmplasms based on front color parameters of defoliation
Code see in Table 1.
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