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Comparisons in Pattern Characteristics and Chlorophyll Contents
of Major Foliages with Variegated Leaves
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Abstract. This study was carried out for the establishment of theory and foundational data for breeding, on
variegated foliage plants using for potted plants, based on examination and analysis for shape, color, and
area ratio of variegated leaves and chlorophyll contents. Six families, 18 genus, and 54 species of variegated
plants domestically distributed in Korea were used as the plant materials. Patterns based on chlorophyll-deficient
part in variegated leaves were divided into 20 types, such as steps, border, collapsed border, sandy border,
half, silk, stars, vein, firewood, border and firewood, center, entirety, leaf, irregular, net, watermelon, melon,
and so on. There were 10 kinds of colors including dark green, red, dark red, reddish white, reddish yellow,
white, silver, silvery white, yellowish white, and yellow. The ratio of variegated area was ranged from 5.8%
to 100% and it was diverse depending on species or cultivar. The ratios by patterns were highest in entirety
(98.6%) and relatively high in step (60.8%), whereas, low in boarder, star and firewood (33.6-36.4%), and
relatively low in half and vein (43%). Chlorophyll content of variegated leaf was rather lower compared to
normal plants and chlorophyll b tended to be higher in ratio of chlorophyll a to b. Particularly content of
chlorophyll b in Stromanthe sanguinea ‘Triostar’, Dracaena fragrans ‘Massangeana Compacta’, D. reflexa
‘Song of India’, and Tradescantia spathacea was higher than chlorophyll a in comparison with that of normal

plants.
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Table 1. Variegated foliage plants used in this experiment.

Family name Genus name No. of species or cultivars

Agavaceae Cordyline 5

Dracaena 1

w

Sansevieria
Yucca
Araceae Aglaonema
Dieffenbachia
Epipremnum
Monstera
Philodendron
Syngonium
Zantedeschia
Araliaceae Hedera
Fatshedera
Schefflera
Begoniacea Begonia
Tradescantia
Calathea

Stromanthe

Commelinaceae
Marantaceae

= W o AN W W =2 N2 2NN WDN

Total

(@]
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Fig. 1. Various variegated patterns of leaves in major foliage plants. A, Border (Chlorophytum bichetii); B, collapsed border (Hedera
helix), C, sandy border (Stromanthe sanguinea); D, melon (Polygonatum odoratum); E, irregular (Epipremnum aureum); F, center
(Dracaena deremensis); G, half (Stromanthe sanguinea); H, sand (Begonia rex); |, stars (Dracaena surculosa); J, firewood (Acuba
Japonica); K, net (Fittonia verschaffeltii); L, steps (Sansevieria trifasciata); M, tiger (Tradescantia fluminensis); N, silk (Dracaena
sanderiana); O, entirety (Hoya carnosa); P, feather (Calathea zebrina); Q, vein (Alocasia amazonica); R, leaf (Begonia rex ‘Royal
Colors’); S, watermelon (Peperomia sanderisii); T, border and firewood (Dieffenbachia maculata).
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Table 2. Characteristic and chlorophyll content in variegated leaves of Agavaceae plants.

Chlorophyll (mg-g” FW)

) ) Leaf variegation Chl.
Species and cultivar
Pattern Color Area (%) a b Total alb
Cordyline terminalis
‘Aichiaka’ Collapsed border Red 43.1 0.30 0.16 0.46 1.88
‘Nisigiba’ Collapsed border Reddish white 83.6 0.17 0.11 0.28 1.55
‘Maroon’ Silk Red 63.6 - - - -
‘White Edge’ Border White 69.8 0.30 0.16 0.46 1.88
‘Red Edge’ Border Red 54.3 0.74 0.48 1.22 1.54
Dracaena deremensis ‘Warneckii’
1 Silk White 80.2 0.28 0.12 0.40 2.33
2 Border White 41.7 0.18 0.08 0.26 2.25
D. fragrans ‘Massangeana Compacta’
1 Silk Yellow 15.9 0.18 0.14 0.32 1.29
2 Collapsed border White 455 0.16 0.18 0.34 0.89
D. godseffiana Stars Yellow 40.6 0.30 0.26 0.56 1.15
D. marginata Border Red 30.8 0.24 0.10 0.34 2.40
D. reflexa
‘Jamaica’ Silk Yellow 28.4 0.29 0.14 0.43 2.07
‘Song of India’ Border Yellow 50.0 0.17 0.18 0.35 0.94
D. sanderiana Border Yellow 25.9 0.28 0.08 0.36 3.50
Silk White 88.4 0.43 0.08 0.51 5.38
D. surculosa ‘Florida Beauty’ Stars Yellowish white 62.9 0.39 0.16 0.55 2.44
Sansevieria trifasciata
‘Golden Hahnii’ Silk White 67.1 0.21 0.14 0.35 1.50
‘Hahnii’ Steps White 60.1 0.05 0.03 0.08 1.67
‘Laurentii Compacta’ Border, steps Yellow 65.6 0.06 0.05 0.1 1.20
Yucca elephantipes Silk Yellow 32.6 - - - -
Y. gloriosa ‘Variegata’ Border White 9.3 - - - -
Mean 50.5 0.23 0.13 0.35 1.77

D. surculosa ‘Florida Beauty’= Sha A W ILL]7} O] A4
of X3 tt. Dracaena & 11579 ¥y 548 243
AT}, By HAH = 15.9-88.4%=2 Cordyline 1t 11 H
A7F 2 d Alel, & 4854 e 7Y WA Ho] et
0.26-0.56mg g’ FWO & zfo|7} AA] 9¥opct.
Sansevieria <& A& 2 S. trifasciata ‘Golden Hahnii’+=
HHo| FIL Sansevieria 10 AT 7} opd WA O] u
SREE YT ‘Hahnii’ 9] §&2 § a1 gAo] o
ALY 7} 919131, ‘Laurentii Compacta’= E-5 3} A ¢kt
L7k Al ekt oS 3E%e) B el nE
01/} 2y WA= 60. 1-67 1%2 "3}t 424 ¢
2 ‘Hahnii’7} 0.08mg g’ FW& A 2% = 714 ¢
‘Laurentii Compacta’7} 0.11mg-g" FW %<
Hahnii’7} 0.35mg-g’ FWO2 714 =9kch.
Yucca & A5 2 Y. elephantipes'= 7}A|17} Qo] 9G7}
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Emerald Beauty’= z}zF Gull + ZFQ| L9} AFzFI Ll o] 11 5.8%2 o oo = A=A FFL 0.6lmg g’ FWO
e oS Wl o, A costatum ‘Red Gold’= 23} it
o) QUL sl BT GCKTable 3). o] 0] ¥l WAu]  AUAT ABe B HEl Quiny 25, AR 3
£ 238-494%%.00, F HB49| FF2 037-084mg g’ F 24 2%, AW F9, WRYs 47 1%, guiry +
FWo|it}. Dieffenbachia 42] D. maculata ‘Amna’+= A2t ZQ Ry, AAEL + HRo] 7}z 1Z£0]91a1, F1 WA Y]
Dol B8 Ao YEHIOM, D, marianne= TR b 7 5.8%0A 24 BHel 100%744] Tyt ], B
FEFHE W ltk(Table 3). ¥k¢] WA H|= 22} 62.9%%F  54.0%= UEHgTH(Table 3). A0 G54 ab B4k
TSI, ¥ 484 TS Q) WA} £04E Yop £ 26028 o] AFo|4 VAT 5/ 3} F A1 Bken),
A=Y 242 0472 0.16mg- g'1 FWoldt}. Epipremnum < FAYAEO] HE A ab FHeFH| 2l 3:1 o)A (Boardman, 1997,

O] E. aureum ‘Lime’Z Yo HAS wA] obe A 245
H2 uk) W7 100% 300k Fule) AR S AT
Q= E. pinnatumS FY WAN|7} 34.3%0|1 & FE4

Kim and Lee, 2001)Q1 AEE 11F £ 5£0= With

EELIR 1K Araliaceae)

k2 0.23mg-g” FWo gt Hedera helix 5 A% 5] Hge BR5 70 H7o
Monstera & = 7} de] 48R M. deliciosa= 0] 2 Vet vk "Ae = 27:]]E B 9F 34%, = JE4H
Qlal & FEo] EXo|x|q, Ao AMEE M. standleyana sHepe 7k7F 0.777) 0.95mg g’ FWITHTable 4). s
Cuti’= FFol FaL ol +H= gl Zolgieh Eg dvt M BERFZNE 7FA 2 "AH7L 69.5%% =E ‘Golden
Table 3. Characteristic and chlorophyll content in variegated leaves of Araceae plants.
. . Leaf variegation Chlorophyll (mg-g™* FW) Chl.
Species and cultivar
Pattern Color Area (%) a b Total alb
Aglaonema commutatum
‘Snow White’ Vein, watermelon Silvery white 23.8 0.27 0.10 0.37 2.70
‘Maria Emerald Beauty’ Firewood Silvery white 31.8 0.56 0.28 0.84 2.00
A. costatum ‘Red Gold’ Vein Reddish yellow 49.4 0.41 0.13 0.54 3.15
Dieffenbachia maculate ‘Anna’ Border and firewood Silvery white 62.9 0.31 0.16 0.47 1.94
D. marianne Center Yellow 73.8 0.12 0.04 0.16 3.00
Epipremum aureum ‘Lime’ Entirety Yellow 100.0 - - - -
E. pinnatum Firewood Yellowish white 34.3 0.20 0.03 0.23 6.67
Monstera standleyana ‘Cuti’ Half, firewood Yellowish white 39.0 0.18 0.02 0.20 9.00
Philodendron hybrid ‘Imperial Red’ Entirety Red 100.0 0.1 0.07 0.18 1.57
Syngonium podophyllum
‘Pixie’ Vein Yellowish white 31.7 0.26 0.06 0.32 4.33
‘White Butterfly’ Entirety White 95.8 0.33 0.15 0.48 2.20
Zantedeschia elliottiana Stars White 5.8 0.41 0.19 0.61 2.16
Mean 54.0 0.26 0.10 0.37 2.60
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Begonia boweri ‘Bow Arriola’= H| 1Yo} Zof A H]
4 20| 1, Qo] Ftelo] Ao Hio] JrHe)
36.7% AAEAL Qon] & HE4 FFL 0.19mg-g’ FW

ol-)lt

A=A S 024mg-g’ FWE e} 7re &

Folx

AN

gk ool wet Aol 7t ZArkTable 4). 53] % @24 3

o] Q1 t(Table 5). B. rex? AL B. boweri®.th 5'.31 LR

uzl o Aol 8.9% AE et R o] 9f

& 5 HAHTE Z9E FollA 58.5% ol )l AZ4 FFS 0.12mg g’ FWo9ltt. Fairy' = XdXﬂXJEE
Schefflera arboricola®| 4] ‘Hong Kong Variegata’+= ‘Hong Q0] niglof] Guint Z5F Mo 2 Hulo] Q3] FEL A
Kong’ 9] HHIFO 2 A FolHL7) 36.1%0] Y th(Table & WeRgth FH7} iﬁlﬂh Hl&2 67.6%%01 & A%
4). ‘Janing’ BE25¥ FYE wgow HAN|7} 57.6%= 2 3eF2 047mg g’ FWol3ith ‘Royal Colors’= ¢lo] =
Eokth 3 & J=4 TS 27F 0287} 0.65mg-g' FW a1 Y 2 7bRF obZof| HA |l A%t BoMe oA
2 yheMlo] B0z Zobxuh wo] whulgalA i o HES W Flo] o Mot fARBle] “QlF Y (leaf) 21 A
ofth & #33} £H 9| ol webd P=4 ol Wiat  BA WISk T Hol ol FHA, HuT o4 5 oo
o 4 AT ET Janine’ o A HE4 abd] FHEHlE 2 o ASE W FH O HAH = 73.6%, & AE4 FES
2 Hfamily)9] th2 FEI 9] WA Yepdtt ook 2 0.11mg-g’ FWolgith.
Table 4. Characteristic and chlorophyll content in variegated leaves of Araliaceae plants.
. . Leaf variegation Chlorophyli (mg-g'1 FW) Chl.
Species and cultivar
Pattern Color Area (%) a b Total alb
Hedera helix
1 Collapsed border White 34.4 0.66 0.29 0.95 2.28
2 Border Yellow 341 0.60 0.17 0.77 3.53
‘Golden Kolibri’ Collapsed border White 69.5 0.32 0.20 0.52 1.60
Fatshedera lizei ‘Variegata’ Border White 11.3 0.62 0.22 0.84 2.81
Policias balfouriana ‘Fabian’
1 Collapsed border White 19.4 0.28 0.13 0.41 2.15
2 Irregular Yellow 56.0 0.19 0.05 0.24 3.80
Schefflera arboricola
‘Hong Kong Variegata’ Center Yellow 36.1 0.17 0.11 0.28 1.55
‘Janine’ Collapsed border Yellow 57.6 0.33 0.32 0.65 1.03
Mean 39.8 0.40 0.19 0.58 2.11
Table 5. Characteristic and chlorophyll content in variegated leaves of Begoniaceae plants.
) ) Leaf variegation Chlorophyll (mg-g” FW) Chl.
Species and cultivar
Pattern Color Area (%) a b Total alb
Begonia boweri ‘Bow Arriola’ Border Dark red 36.7 0.10 0.09 0.19 1.1
B. rex Sandy border White 8.9 0.10 0.02 0.12 5.00
B. rex ‘Fairy’ Vein Silver 67.6 0.31 0.16 0.47 1.94
B. rex ‘Royal Colors’ Leaf Dark red, red, silver 73.6 0.07 0.05 0.12 1.40
Mean 46.7 0.14 0.08 0.23 1.75
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Table 6. Characteristic and chlorophyll content in variegated leaves of Commelinaceae plants.

) ) Leaf variegation Chlorophyll (mg-g” FW) chl.
Species and cultivar

Pattern Color Area (%) a b Total alb

Tradescantia fluminensis 1 Silk, border White 20.0 0.26 0.15 0.41 1.73

2 Half Red, White 64.6 0.10 0.04 0.14 2.50

3 Silk White 41.4 0.09 0.03 0.12 3.00

T. spathacea ‘Tricolor’ Silk, border Red, White 32.4 0.03 0.13 0.16 0.23

T. zebrina Silk Dark red, silk 100.0 0.1 0.01 0.12 11.0

Mean 51.7 0.12 0.07 0.19 1.71

Table 7. Characteristic and chlorophyll content in variegated leaves of Marantaceae plants.

) ) Leaf variegation Chlorophyll (mg-g™ FW) Chl
Species and cultivar ’
Pattern Color Area (%) a b Total alb

Calathea lancifolia Steps Dark green 56.7 0.29 0.21 0.50 1.38
C. roseopicta (new) Border Reddish white 37.9 0.49 0.23 0.72 2.13
C. roseopicta (old) Border White 16.1 0.43 0.21 0.64 2.05
Stromanthe sanguinea ‘Triostar’ Half, irregular Yellowish white 23.9 0.14 0.20 0.34 0.70
Mean 41.8 0.40 0.22 0.62 1.82
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Fig. 2. Relationships between variegation area ratio and chlorophyll
a/b ratio in variegated leaves of 54 foliage plants. Dotted line

represents the ratio of 3.0. Data were derived from Tables
2to7.

Table 8. Classification of leaf variegation patterns of foliage
plants used in this experiment by variegation area ratio.
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Table 9. Classification of leaf variegated colors of foliage plants
used in this experiment by variegation area ratio.

Variegation Variegation pattern? Variegation Variegated color”

area ratio (%) (mean ratio) area ratio (%) (mean ratio)

< 40 Border (33.6%), stars (36.4%), < 40 Silvery white (35.6%)
firewood (35.0%) 40-50 White (42.5%), yellowish white (41.4%),

40-50 Half (42.5%), vein (43.1%) yellow (44.3%)

50-60 Collapsed border (50.4%), silk (51.8%) 50-60 Red (57.5%)

60-70 Steps (60.8%) 60-70 -

> 70 Entirety (98.6%) =70 Silver (80.4%)

*These patterns were observed in more than three species or
cultivars.
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