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Leaf Color and Pigments of 48 Ornamental Crabapple Germplasms Leaves
WANG Jingru', ZHANG Wangxiang” , DI Changyi', LU Xiaoji'

(1. College of Forestry, Nanjing Forestry University, Nanjing, Jiangsu 210037, China;

2. Yangzhou Crabapple Horticulture Co., Ltd., Yangzhou, Jiangsu 225200, China)
Abstract: [Objective] Variations in color and pigments on leaves of ornamental crabapple germplasms in season were used
to classify the plants for establishing an evaluation system for landscaping. [Method] Luminosity L*, saturation C*, and hue
angle /4° as well as pigments in the upper, middle, and lower parts of the leaf of 48 ornamental crabapple germplasms were
measured using a colorimeter and a spectrometer. [ Results] (O The color measurements on all crabapple varieties in June
distributed in the CIELCH space more concentrated in the upper part and gradually lessened toward the lower part of a leaf.
The color was richer and the loci more scattered in the upper part as well. @ The relative contents of anthocyanin and
carotenoid decreased, but that of chlorophyll increased, from the upper to the lower leaf. 3 The germplasms clustered by leaf
color were classified into the green Group A that included bright green A, and dark green A,, the brown Group B, and the red
Group C that included reddish brown C; and reddish purple C,. [ Conclusion] Of all crabapple groups, Group A; had a high
relative chlorophyll content displaying bright green foliage; Group B had significantly varied color measurements and a
significantly higher carotenoids content than the other groups making it suitable for breeding programs; and Group C; had a
high anthocyanin to chlorophyll ratio of (1.2240.24) and an 4° of (29.74£4.74)° rendering it the choice of a showy red-
leaf crabapple variety.
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Table 1 Information on 48 sampled ornamental crabapple germplasms
Fs s 44 7R Al 2 S lhas] A Al E
Code Cultivars Variety validation number Code Cultivars Variety validation number
T b 5 Hz
1 M. Liu Lizhan 20190169 25 M. Bai Yun 20210210
5% liowde s
2 M. Hong Yuhei 20190170 26 M. Cheng Zhimeng 20190076
3 A 20190361 27 e 20210208
M. Yunjuan Yunshu M. Cha Huanv
A =7
4 M. Ying Hongxiu 20190171 28 M. Er Qiao 20210207
5 1021 20190364 29 AL 20210206
M. YiHonglian M. Hong Chen
AR S EA
6 M. Shu Hongzhuang 20190172 30 M. Hongtfen Jiaren 20210205
st FANGEZT Y
7 M. Leng Jing 20190168 3 M. Hongse Jingdian 20210204
FF IAn
8 M. Bai Yushan 20190173 32 M. Hong Yun 20210203
9 o 20190167 33 e 20210202
M. Lian Yi M. Lang Hua
2 30 e
10 M. Tuan Zhulian 20190363 34 M. Piao 20210209
11 A 20190365 35 Al 20210201
M.YiRen M. Shui Xiu
WG] IR CY
12 M. Luokeke Nvshi 20190080 36 M. Xizi Guniang 20210200
13 IR 20180299 37 K 20210199
M. Yan Zhiyu M. Xia He
FhEE Y
14 M. Yang Zhiyu 20190078 38 M. Zi Yan 20210198
15 HEL 20190081 39 AL 20210411
M. Zi Dieer M. Hong Yan
16 i 20180296 40 ik 20210414
M. Hongse Yilian M. Jin Qiu
17 A 20190079 41 A 20210410
M. Yun Xiangrong M. Chunhua Qiuyue
B v Wi 4T
18 M Fen Balei 20170082 42 M. Man Tanghong 20170094
19 i 20180298 43 i 20170096
M. Hua Zhou M. Xiang He
JRR LT "=
20 M. Yanyu Jiangnan 20190366 44 M. Xiang Yun 20160062
21 Wi 20180297 45 S 20160061
M. Wan Yan M. Chang Hong
b AN B
2 M. Fenhong Nichang 20190077 46 M. Chang Hui 20160058
23 FLA 20190367 47 i 20160060
M. Hong Shanhu M. Li Hui
TRE Bl
24 M. Qian Cengjin 20190362 48 M. Rui Qin 20160059
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Fig. 1 Color measurements on upper to lower leaf portions of ornamental crabapple germplasms as distributed in CIELCH
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Fig.2 Frequency distribution of leaf color measurements on upper to lower leaf of ornamental crabapple germplasms
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A shows the spatial distribution of relative pigment content in different leaf positions of ornamental crabapple germplasms, and B shows the spatial

distribution of pigment weight ratio in different leaf positions of ornamental crabapple germplasms.
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Fig. 3 Spatial distribution of relative content and weight of pigments in upper to lower leaf of ornamental crabapple germplasms
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portion of an ornamental crabapple leaf
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Table 2 Statistics on color measurements and pigment contents of each taxon

OEREE

Pigment parameters

WHFAnth/% KA hECar/% MEEERCh/Y% (£ /M4 % Anth/Chl

RS
BCRAE  MiE Color parameters
Color category  Quantity
L* C* he/°
Aé} ;\
RER 32 37.89+5.71ab 19.46+8.40ab 11523+7.73 ab
Green
A AR
R 17 4258+329a 26.09+542a 109.72+6.47b
Bright green
TG E
ARRER 15 32.58+1.74bc 11.94+296bc 121.47+2.42a
Dark green
BERL R
FaR 3 36.784+0.44b 16.63+£3.25bc 86.27+7.18¢
Brown
C 4%
Rig 13 31.13+3.27¢ 9.51+232¢ 3518+ 11.41e
C atita %
44+34 14+£2.32 29.74+4.74
Reddish brown 10 30 343 ¢ 9 32¢ 9.7 T4 e
(0% SAREA
HAER 33.444+0.80bc 10.77+2.20 ¢ 53.28+6.42d
Red purple

0.030.03 ¢ 0.2410.08 cd 0.7310.09 a 0.0420.06 ¢
0.030.04 ¢ 0.28+0.07 be 0.681+0.09 a 0.060.07 ¢
0.03+0.02 ¢ 0.1940.06 d 0.781+0.07 a 0.04%0.03 ¢
0.2440.02 b 0.3840.00 a 0.384+0.02 b 0.65+0.10 b
0.34%0.03 a 0.3710.04 ab 0.294+0.05 b 1.19+0.26 a
0.35+0.03 a 0.3740.03 ab 0.29£0.03 b 1.22+024a
0.324+0.03 a 0.3710.06 ab 0.31+0.08 b 1.091£0.34a

HUEFRR P hRifE 22 RIS e AN S FREORZER B (P<0.05),

Data are presented as mean & standard deviation; data with different lowercase letters on same column indicate significant difference (P<<0.05).
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