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Physiological study on the flower color formation of
five varieties of Lagerstroemia indica

LU Shuaijie, YIN Ruoyong, QIN Xinru, WU Mengjia, XI Ruchun, DENG Xiaomei
(College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory for Innovative
Development and Utilization of Forest Plant Germplasm, Guangzhou 510642, China)

Abstract: [Objective] This study aims to explore the color changes and influencing factors of Lagerstroemia
indica flowers with different flower colors during the blooming process. [Method] The color values, contents
of total chlorophyll, carotenoids, anthocyanins, total flavonoids soluble sugar, and soluble protein, as well as pH
were measured at four stages for five flower colors (red, white, light pink, pink and purple). The physiological
factors influencing the flower color expression of L. indica were investigated. [Result] The L* (brightness) of

L. indica flowers with different colors continuously decreased during the blooming process. The a* (red-green
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value) and c¢* (saturation value) first increased and then decreased. The b* (yellow-blue value) and % (hue)
exhibited varying trends. The white flowers had the highest L* and A, with the maxima of 61.61 and 1.45,
respectively, while the red flowers had the highest a*, b* and c*, with the maxima of 44.83, 7.39, and 45.44
respectively. At the full blooming stage, the anthocyanin content in red flowers was the highest at 1.55 mg-g ',
whereas it remained relatively low in white and light pink flowers with 0.04 and 0.05 mg-g ', respectively. Pink
flowers displayed the highest total flavonoid content, with an average of 4.17 mg-g"' during the blooming
process. The pH of L. indica flowers of all colors were relatively high at the bud and early blooming stages, but
significantly decreased at the full and late blooming stages (P < 0.05). The color values of L. indica flowers were
regulated by pigment contents. Specifically, the L* exhibited a highly significant negative correlation with total
chlorophyll, carotenoids, and anthocyanin contents (P < 0.01). The a* and ¢* showed highly significant positive
correlations with these three pigments (P < 0.01). The b* showed a highly significant negative correlation with
total flavonoid content (P < 0.01) and a significant positive correlation with total chlorophyll and carotenoid
contents (P <0.05). [Conclusion] Pigment content influences petal color, pH affects flower color by influencing

anthocyanin stability, and soluble sugars indirectly affect color expression. This study provides scientific
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evidence for understanding the physiological factors that influence the color formation of L. indica flowers.
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Fig. 1 Flowering stages of five varieties of Lagerstroemia indica
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Table 1 Phenotypic changes in Lagerstroemia indica varieties with different flower colors

*1 TEEERBRBETML

A Cultivar inp:] H R AR WM ML i
(Fitt Color) Period RHSCC L* a* b* c* h
PRRAR: U i 67B 37.0442.24Ca  11.5740.44Bd  1.24+0.19Bc  11.63+0.46Bd  0.11+0.01Cc
Ebony Embers I 67C 26.21+3.84Db  22.46+1.58Ac  4.69+0.85Bb 22.96+1.42Ac  0.21+0.05Ca
(414 Red) BAEW]  60A  20.58+141Cc  44.83+1.15Aa  7.39+0.94Aa 45.44+120Aa  0.16+£0.02Bab
RAEH 60B 19.49+0.99Dc  41.42+1.82Ab  5.32+0.51Ab 41.75+1.88Ab  0.13+0.01Cbc
KE N M NNI55B  61.61+1.31Aa 0.59+0.09Db  4.99£0.52Aa  5.03+0.51Da  1.45+0.03Aa
Ebony and Ivory ~ #JZf/l  NNI155B  60.79+1.06Aa 0.58+0.08Db  4.10+0.69Bb  4.14£0.69Db  1.43+0.02Aab
(F12 White) BAEH NN155C  54.58£0.97Ab  0.89+0.13Ea  3.8240.23Bb  3.92+0.25Db  1.34+0.02Ad
RAEHA  NNI155C  54.67+0.95Ab 0.37£0.07Ec ~ 1.82+0.20Cc  1.86x0.18Ec  1.37+0.06Acd
Near East 1635 41 62D 51.14+3.56Ba 5.60£0.54Cb  —4.36+0.93Ca  7.15£0.19Cb  —0.66+0.15Db
(%7 Light pink) 42 62B 46.99+4.79Ba  10.52+1.29Ca  —3.30+£0.08Ca 11.03+1.24Ca —0.31+0.03Da
BRAEH 62C 49.97+8.74Aa 9.34+1.62Da  —4.2241.93Ca  10.33+2.02Ca  —0.410.15Ca
RACHA 62D 48.76+4.82Ba 8.72£1.30Da —3.13£0.67Da  9.27+1.44Dab —0.34+0.03Da
Tuscarora 1e2F A 54C 29.67+3.86Dab  24.41+2.12Aa  4.17+0.58Ab 24.77+2.10Aa  0.17+0.03Cb
(it Pink) WIZH 54D 37.04+£3.65Ca 14.15+1.38Bc  6.04£0.24Aa 15.40+1.25Bc  0.41+0.04Ba
REACHA 54C 34.26+1.27Bab  24.64+1.45Ba  4.07+0.63Bb 24.98+1.44Ba  0.16+0.03Bb
RAEH 54B 2936+£3.97Cb  20.01£0.77Bb  4.35+0.53Bb  20.48+0.86Bb  0.21+0.02Bb
N Ziyue M NIS5B 50.32+2.60Ba 2.10£0.35Dd  1.00£0.20Ba  2.34+0.27Ed  0.45+0.13Ba
(%1% Purple) YIZEHA  N8OB  33.66£2.99Cb  10.75+1.00Cc  —3.61+0.52Cb 11.34+1.11Cc  —0.32+0.02Db
BAEH]  NSOA  23.86+2.54Cc  21.44+1.72Ca  —9.07+0.66Dc  23.30£1.41Ba  —0.40+0.05Cbc
RIEH  NSOB  24.70+2.00CDc  15.66£0.47Cb —9.18+0.15Ec  18.15+0.40Cb —0.53+0.02Dc

1) R PEIEAIKRER EE T HMEEAREMR Z;RASCC: 2RAEALFALWET; AFHELSHRRARERINE

F R R A6 & A R B B A ) £ 5 2 2 (P<0.05, Duncan’si%),

FEN AR,

1) Data in the table represent the means + standard deviations of three inter-group replicates. RHSCC: Royal Horticultural Society

color card; Different uppercase and lowercase letters of the same column represent significant differences among different flower

colors and different periods, respectively (P<0.05, Duncan’s method).
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In each figure, different uppercase and lowercase letters on bars represent significant differences among different flower colors and different periods,

respectively (P<0.05, Duncan’s method).
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Fig. 2 Changes in total chlorophyll and carotenoid contents in Lagerstroemia indica varieties with different flower colors
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In each figure, different uppercase and lowercase letters on bars represent significant differences among different flower colors and different periods,

respectively (P<0.05, Duncan’s method).
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Fig.3 Changes in anthocyanin and total flavonoid contents in Lagerstroemia indica varieties with different flower colors
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Different uppercase and lowercase letters on bars represent significant
differences among different flower colors and different periods, respectively
(P < 0.05, Duncan’s method).
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Fig. 4 pH changes in Lagerstroemia indica varieties with
different flower colors
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In each figure, different uppercase and lowercase letters represent significant differences among different flower colors and different periods, respectively
(P<0.05, Duncan’s method).
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Fig.5 Changes in soluble sugar and soluble protein contents in Lagerstroemia indica varieties with different flower colors
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