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Analysis of Foliar Variegation Structure and Genetic

Characteristics of Seven Begonia Species
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Abstract: 7 Begonia species (cultivars) were used as materials. The leaf tissue structure, chlorophyll con-
tents and chlorophyll fluorescence parameter F,/F,, were observed to analyze the causes of leaf variegation
formation and silver spots genetic characteristics by hybridization test. The results showed: (1) there were
intercellular spaces between the abaxial epidermis cells and palisade tissue cells in variegated areas of B.
deliciosa, B. handelii var. prostrata, B. pseudodryadis, ‘Oeympica’ and ‘ African Jungle’, while no in-
tercellular spaces in non-variegated areas, the abaxial epidermis cells and palisade tissue cells were linked
tightly in B. masoniana var. maculata and‘ Tiger’. (2) Chloroplasts in both variegated areas and non-var-
iegated areas were intact of 7 Begonia species (cultivars), the thylakoid membrane was rich, and the stro-

ma lamella and grana lamella were clear. The chlorophyll a, b and total chlorophyll contents in the varie-
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gated areas were lower than the non-variegated areas’ in B. deliciosa, B. pseudodryadis, ‘Oeympica’and
¢ African Jungle’, while in B. handelii var. prostrata there were no differences. The fluorescence parame-
ter F,/F, were higher in the variegated areas than that in the non-variegated areas of 6 Begonia species
(cultivars) except B. pseudodryadis. (3) B. deliciosa hybridized with other species without variegation,
the ratio of plants with variegation and without variegation was nearly 3 : 1, while the ratio of plants was
close to 1 ¢ 1 in its self-hybrid offsprings. The research found that the variegations of B. deliciosa, B.
handelii var. prostrata, B. pseudodryadis., ‘Oeympica’ and ‘ African Jungle’ were belonged to structure
variegation, the variegations of B. masoniana var. maculata and ‘ Tiger’ were belonged to pigment varie-
gation. The leaf with silver spots and without silver spots were a pair of characters which can be heritable,
silver spots was a dominant character.

Key words: Begonia spp. ; foliar variegation; leaf tissue structure; chlorophyll contents; F,/F, ; genetic

characteristics
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A. B. deliciosa; B. B. handelii var. prostrata; C. ‘African Jungle’; D. B. pseudodryadis; E. ‘Oeympica’;

F. B. masoniana var. maculata; G. ‘Tiger’

Fig.1 Seven Begonia species with foliar variegation
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A. B. deliciosa; B. B. pseudodryadis; C. B. handelii var. prostrata; D. ‘Oeympica’; E. ‘African Jungle’; F. ‘Tiger’;

G. B. masoniana var. maculata; 1. Variegated areas; 2. Non-variegated areas; Ead. Adaxial epidermis; Eab. Abaxial epidermis;

P. Palisade tissue cell; Sp. Spongy tissue cell; C. Chloroplast; IS: Intercellular space; Bu: Bumple

Fig. 2 Leaf structure of variegated areas and non-variegated areas of B. deliciosa, B. pseudodryadis, B. handelii

var. prostrata, ‘Oeympica’, ‘African Jungle’, ‘Tiger’ and B. masoniana var. maculata
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A. B. deliciosa; B. B. pseudodryadis; C. B. handelii var. prostrata; D. B. masoniana var. maculata;

1. Variegated areas; 2. Non-variegated areas; C. Chloroplast; S. Starch; Sl. Stroma lamella; Gl. Grana lamella; Lb. Lipid ball

Fig. 3 Chloroplast structure of variegated areas and non-variegated areas of B. deliciosa, B. pseudodryadis,

B. handelii var. prostrata and B. masoniana var. maculata
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Table 1 Chlorophyll contents and fluorescence parameter F,/F,, with variegated areas and
non-variegated areas of seven species
ok N AR b aR pirmpan  TRERGEM
Species Leaf type /(m(éh_l ;,, ) /(n:éh_l 2,] ) (//h(lnilgf g(/,hll;) fluorcsccflcc )
! parameter(F,/F,,)

KR Bk v BE X, Variegated areas 0.77740.107a 0.39240. 064a 1.16940. 168a 0.78440.009a
B. deliciosa AEBE X Non-variegated areas 0.813%+0.084a 0.4394+0.079a 1.25240. 143a 0.76740.012b
il b Bk i 2 BEX. Variegated areas 0.55020. 093a 0.273240.059% 0.823+0. 149a 0.79240.008a
Vﬁ’.. iarzcslleilt/]z;a JEBE X Non-variegated areas 0.55540. 100a 0.26840. 045a 0.82340.139a 0.781-£0.006b
(B L I ok o BE X Variegated areas 0.29040.043b 0.19640. 060a 0.48640.100b 0.70840.040a
B. pseudodryadis  Jpgriw Non-variegated areas 0.423-+0. 045a 0.297-+0. 105a 0.720+0. 145a 0.721+0. 057a
e BEX Variegated areas 0.47240.084b 0.26140.040b 0.73340.123b 0.76440.010a
*Oeympica” JEBEIX Non-variegated arcas 0.65240.101a 0.388+0.052a 1.040+0. 148a 0.76240.011a
AR AR BEX. Variegated areas 0.389+0.118a 0.262£0.120a 0.651£0. 237a 0.795%+0.012a
“African Jungle’ 4EBE X Non-variegated areas 0.44040. 047a 0.248+0. 035a 0.68840. 080a 0.74940.011b

A Y A
e BURK I 5
B. masoniana
var. maculata

BEIX Variegated areas

JEBE X Non-variegated areas

0.775%0.022a

0.77240.019a

‘Tiger’

BEIX Variegated areas

JEBE X Non-variegated areas

0.82820.011a

0.76740.013b

T« 7] — 28 RO [F)  8k %  J 2  WIE 0. 05 K P77 75 1 3 1k 9%

Note: The different normal letters within same species indicate significant difference among leaf types at 0. 05 level
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Table 2 Character segregation of F; on the four hybridized combinations

HE A BEA A T HEA 1K BRI

Combination Variegated indiviual Non-variegated indiviual Rate
RS XE N B, deliciosa X B. deliciosa 287 100 2.87 1
HE X KWS R B, deliciosaX B, formosana 176 162 1.09: 1
RS XK B. deliciosaX B. longialata 156 128 1.22:1
el X B, psilophyllaX B. deliciosa 110 95 1.16 : 1
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