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Comparisons of Anatomical Structures of Stem and Leaf among Litchi,
Dimocarpus and Genus Hybrids
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Abstract: In order to compare the anatomical structures of stem and leaf among Litchi, Dimocarpus and genus
hybrids, the structures of stem and leaf were observed by free hand section, tissue segregation procedure and
paraffin. The results showed that pith rate and bark rate of ‘Hybrid A’ and ‘Hybrid B’ were between male parent
and female parent, whereas xylem rate, the ratio of total vessel area to xylem area and vessel element internal
diameter showed obvious better-parents advantage. Bark rate and ray breadth of ‘Hybrid C’ and ‘Hybrid D’ were
less than those of parents. Frequencies of vessel element without tail and with horizontal both ends were between
male parent and female parent in ‘Hybrid A’ and ‘Hybrid B’. The Morphological characteristics of vessel element
also were more close to female parent ‘Shixia’ in ‘Hybrid C* and ‘Hybrid D’. Vessel element length of ‘Hybrid D’
was significantly greater than that of its parents. Leaf midvein thickness of four hybrids was between male parent
and female parent. Vein protuberant degree of ‘hybrid D’ and the ratio of palisade tissue to spongy tissue of
‘Ziniangxi’ were significantly greater than those of others. Size of leaf epidermal cell and shape of anticlinal wall
in four hybrids were between male parent and female parent. Significant differences in leaf epidermal
characteristics between Litchi and Dimocarpus might use as identification of the two genera. The anatomical
structure of the four genus hybrids showed a more obvious partial genetic effect.
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Fig. 1 Transection structure of stem. A: Ziniangxi; B: Shixia; C: Hybrid A; D: Hybrid B; E: Hybrid C; F: Hybrid D; Pi: Pith; Xy: Xylem; Ba: Bark; Ra: Ray; Ve:

Vessel. Bars: A—D: 200 pm; E-F: 100 pm
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Table 1 Stem anatomic characteristics of intergeneric hybrids and their parents in Litchi and Dimocarpus

W SHEL

T B g4 55 FEITHE

L2 57 75 2 %% rt5 /) K.
Pi%ﬁrfte *x@jff Bark essel JRFBIHIRY Total g ey Vessel element Visgeljglifm
(%) rate (%) rate (%) ens[t%/ vessel area/ (Lm) internal diameter length (Lm)
(mm™) xylem area (%) (m)

RIRTD Ziniangxi’ 5.30c 4459 50.11a 326.18a 11.18b 14.13b 24.05¢ 189.59¢
<Fi%“ Shixia® 26.27a 38.68¢c 35.05d 134.38¢c 9.13b 17.73a 28.82b 213.75b
J%Ff A Hybrid A 10.74b 46.20ab  43.06b 125.44¢ 13.73a 13.69b 31.02a 194.33¢c
J4Fl B Hybrid B 11.78b 49.95a 38.27d 133.59¢ 13.69 18.68a 30.17a 191.81c
J4Fl C Hybrid C 26.07a 44.16b 29.77e 181.01b 10.63b 8.30c 26.82hbc 194.33¢
J%Ff D Hybrid D 28.07a 42.57Thc  29.36e 136.34¢ 9.37b 7.07c 30.26a 245.89a

[ 50 K540 J AN ) 7 RE e 75 22 57 i 3 (P <0.05)(Duncan [KHT &K 5). TR I .

Data followed different letters within column indicate significant differences at 0.05 level by Duncan’s multiple range test. The same is following Tables.
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Fig. 2 Vessel element shapes of stem
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Fig. 3 Frequency of different characteristics of vessel element end wall in stem
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Table 2 Leaf transverse structure of genus hybrids and their parents in Litchi and Dimocarpus

JEJE Thickness (um)

‘ TRk FRK WEEER mmms TR
ik - ; FF VPD P/S
Midvein Leaf Upper Lower Palisade Spongy <
epidermis epidermis tissue (P) tissue (S)
<SR E Ziniangxi’ 472.70e 213.91b 22.09a 17.42b 95.61a 96.74bc 2.21d 0.99a
Tk Shixia® 1032.30a 210.26b 14.17cd 11.16¢ 80.91b 118.13b 491b 0.69bc
J&Ff A Hybrid A 674.78d 195.46¢ 17.86b 18.18ab 71.80c 101.37bc 3.45¢ 0.71b
Z%%h B Hybrid B 703.31d 253.81a 18.43b 19.10a 87.43ab 137.49a 2.77d 0.64c
Z=Fh C Hybrid C 857.12¢ 172.62d 13.48d 6.94d 61.27d 88.39¢ 4.96b 0.69bc
Z&Fh D Hybrid D 903.56b 164.76e 12.08e 7.15d 56.01e 77.17d 5.48a 0.73b

Bl 4 it YIS . MV: ik MT: FFRIZZY A SRR, B: A, C: 4480 A; D: 4480 B; E: Z%Fh C; F: Z%Fh D; Pi: #8; Xy: AW, Ph: #)5%
HB; S: JEREAILL; Pa: RELY, U LRI P MIME41EY; St VEARAZY; Bse: HUAENH; Lo: M7 Lv: Mk,

Fig. 4 Transection structure of leaf. MV: Main vein; MT: Mesophyll tissue; A: ‘Ziniangxi’; B: ‘Shixia’; C: Hybrid A; D: Hybrid B; E: Hybrid C; F: Hybrid D;

Pi: Pith; Xy: Xylem; Ph: Phloem; S: Sclerenchyma; Pa: Parenchyma; U: Upper epidermis; Pt: Palisade tissue; St: Spongy tissue; Bse: Bundle sheath extension;

Lo: Lower epidermis; Lv: Lateral vein.
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Table 3 Leaf epidermal characteristics of genus hybrids and their parents in Litchi and Dimocarpus
4 N e b e s
éﬂgiﬁﬁiﬁ '(Htﬂfﬁ Ziczi A?ti}?linal Stor—nf l:)?)triess St(;rhna;Lder:Zty Sto—rgtL:I féex Stﬁa&ftﬁjp o
(um ><pm) Wall (um ><pm) (mm?) (%)
“SRIRE Ziniangxi® ZiUTE Polygonal 8.21c=5.23c  ILJE Arcuate 3.47d x1.54¢ 12.78bc 2.30d R 1 7
Irregular kidney type
“F % “Shixia’ AHNTE Irregular  19.78ax12.41a  4J% Sinuate 5.40a %2.02ab 57.76a 9.09a %Y Elliptic type
J<Ff AHybrid A £i4J% Polygonal 15.50b%<10.57b K Arcuate 4.29¢ x2.05a 10.99c 6.12c ANFIN 7Y
Irregular kidney type
Z&F4 B Hybrid B Zi4#% Polygonal 14.270>x9.84b  3J¥ Arcuate  4.67bc><1.92b 19.28b 5.77c TR 7
Irregular kidney type
Z&Fh CHybridC ¥ Irregular  14.16b>9.59b iR Undulate  4.87ab>2.00ab 21.29b 7.00b MIE Y Elliptic type
J&Fh DHybrid D ALY Irregular  18.12ax10.94b jolR Undulate  3.81d x1.56¢ 11.14c 7.32b Wil % Elliptic type

B 5 MR, Ad: LRz abr TR, A SRIRE; B Afik; C: 4% il B; E: Z4Fh C; Fr 248 D; #ikom LAY WRRGEHFRITE KL,
Fig. 5 Epidermis structure of leaf. Ad: Upper epidermis; ab: Lower epidermis; A: ‘Ziniangxi’; B: ‘Shixia’; C: Hybrid A; D: Hybrid B; E: Hybrid C; F: Hybrid D;

il A; D 4%

Arrows showing stomatal apparatus. Scale bar applies to all Figures.
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