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Comparison of anatomical structure characteristics of vegetative organs of Sinocalycanthus
chinensis, Calycanthus floridus and intergeneric hybrid S. chinensis x C. floridus ‘ Hong Yun’
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Abstract; The transection anatomical structures of leaf, stem and root of Sinocalycanthus chinensis
(Cheng et S. Y. Chang) Cheng et S. Y. Chang, Calycanthus floridus L. and intergeneric hybrid S.
chinensisxC. floridus ‘ Hong Yun’ were compared and observed by paraffin method. The observation
results show that although transection anatomical structures of leaf, stem and root of the three plants are
high common, but there still are distinct differences. The leaf thickness, transection area of vascular
bundle in main vein and spongy tissue thickness of hybrid ‘ Hong Yun’ are close to S. chinensis, but
greatly differ from C. floridus. Thickness ratios of palisade tissue to spongy tissue ( P/S) and palisade
tissue to leaf (P/L) of hybrid ‘ Hong Yun’ both lie between its two parents, and values of P/S and P/L
of C. floridus are the highest and those of S. chinensis the lowest. The values of stem diameter, layer
number of cortex cell, cortex thickness, ratio of cortex thickness to stem radius, xylem thickness and
vascular bundle area of hybrid ‘ Hong Yun’ all are higher than those of S. chinensis and C. floridus. The
pith in C. floridus root is underdeveloped but that in S. chinensis root is distinct, while that in hybrid
“Hong Yun’ root is more developed. The xylem and phellem in C. floridus root both are the thickest and
number of big vessel in pith is the most. While in hybrid ¢ Hong Yun’ root, the cortex is the most
developed, but xylem is the most underdeveloped and number of big vessel in pith is the least.
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According to relationship between anatomical structure characteristics of vegetative organs and ecological

characteristics, it is conjectured that S. chinensis possesses the ecological characteristics of inadaptability
to strong light and slightly shade tolerance, C. floridus has the best heat resistance and photosynthetic
capacity , while the ecological adaptation of hybrid ‘ Hong Yun’ is better than female parent S. chinensis.

Key words: Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S. Y. Chang; Calycanthus
floridus L.; intergeneric hybrid S. chinensis X C. floridus ‘ Hong Yun’ ; vegetative organ; anatomical

structure
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Eh: %% % Epidermal hair; Vs: 45 H# Vascular bundle sheath; Xy: AJFf#S Xylem;
Ph: #)5Z#B Phloem; Pr: #2214 Palisade tissue; St: WE&4HZHZY Spongy tissue.

1. S 3 Bk DI Transection of main vein in leaf of S. chinensis; 2. 3¢ [E UM 32 BB VI Transection of main vein in leaf of C. floridus; 3. 4%
e 2riz o F Pk GEE R EEYIT Transection of vascular bundle in main vein of leaf of hybrid S. chinensisxC. floridus ‘ Hong Yun’ ; 4. B A A1)
i Transection of mesophyll of S. chinensis; 5. 5 [ WM ARSI I Transection of mesophyll of C. floridus; 6. JFh ¢ 413z PRSI Transection of

mesophyll of hybrid S. chinensisxC. floridus ‘ Hong Yun’ .
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Fig. 1 Transection anatomical structure of leaf of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S. Y. Chang,
Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’
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Table 1 Comparison of transection anatomical structure characteristics of leaf of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S.
Y. Chang, Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’ (X+SD)"

JEPEE/um  Thickness

F KRR/ um
FEgR EEE O OFRE B8 mmas ps P/L A/ Main vein
Sample 08 U L Palisad S .
Leaf pper ower 1sade pongy thickness
epidermis epidermis tissue tissue

M 130.99+31.60 10.68+1.75 8.94x1.98 46.29+7.90 78.39+7.89 0.59+0.10 0.44+0.47

95 387.34+12 790.00 659.03+33.92

F 166.42+32.25 11.54+2.63 10.56+2.08 26.56+7.61 107.65+21.99 0.26+0.96 0.16+0.52 107 166.36+7 382.26  659.03+33.92
H 173.88+30.25 10.55+2.34 7.46x1.54 50.11%6.33 110.21+26.10 0.48+0.13 0.29+0.05 102 665.01+20 974.26 851.01+94.75

D M. XA FE A Male parent Calycanthus floridus L.; F . BEARE BEHF Female parent Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S.
Y. Chang; H. JE[AIZ4F  £13Z° Intergeneric hybrid S. chinensisxC. floridus ¢ Hong Yun’ ; P/S. MM 4141 S 55 ifg 45 20 2V BE %) LU {H Thickness
ratio of palisade tissue to spongy tissue; P/L: M2 21 ZURLEE /M )R EE () LU fH Thickness ratio of palisade tissue to leaf; A 32 K4k R K T i FX

Transection area of vascular bundle in main vein.
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Pi: % Pith; Xy: AKFi# Xylem; Co: JZJZ Cortex; Vb: 4E W Vascular bundle.

1. B ZERE Y] Transection of stem of S. chinensis; 2. 2 [E M4 ZX MU Transection of youth stem of C. floridus; 3. Zefh ¢ 4198 ZEREY)

Transection of stem of hybrid S. chinensisxC. floridus ‘Hong Yun’.
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Fig. 2 Transection anatomical structure of stem of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S. Y. Chang,
Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’
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Table 2 Comparison of transection anatomical structure characteristics of stem of Sirnocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et

S. Y. Chang, Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘Hong Yun’ (X+SD)"

Btk ZHA/um ERHRZEE RZEE/ pm ARIEHEE/um 4EE R R wm?
Saml Stem Layer number Cortex C/R Xylem Vascular P1 P2
ampe diameter of cortex cell thickness thickness bundle area
M  2011.92+259.94 10-13 262.67+21.03  0.25+0.03  220.12+57.96 42 090.24+95 831.96 0.24+0.01 0.48+0.78
F o 2342.24+423.71 8-12 277.70£59.55  0.24+0.02  211.44+34.39 44 087.07+16 281.10 0.28+0.02 0.45+0.62
H 2 852.43+408.64 11-13 374.12+41.80  0.26+0.02  305.80+29.33 51 422.53£19702.27 0.21+0.05 0.29+0.04

DM, QA% [F ## 45 Male parent Calycanthus floridus L.; F . BEARE BEHF Female parent Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S.
Y. Chang; H: JRIAZ4F ¢ 2132 Intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’ ; C/R.: JZJZJERE 5252400 L {A Ratio of cortex
thickness to stem radius; Pl BEMIAL &7 1 4F A 25 R8T S T AL EE ) Proportion of pith area in total area of transection of one-year-old stem; P2 %8
TR (7 2447 A 4l 25 R T AT B A EL A9 Proportion of pith area in total area of transection of current year youth stem.
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Ep: #J¥ Epidermis; Pi: #§ Pith; Co: M2 Cortex; V: 745 Vessel.

1. BISHEMRAE VI Transection of root of S. chinensis; 2. 3¢ [FEEHFARAE VI Transection of root of C. floridus; 3. Z<FP ¢ 2132 ° #RAE VI Transection of

root of hybrid S. chinensis x C. floridus ‘ Hong Yun’.
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Fig. 3 Transection anatomical structure of root of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S. Y. Chang,
Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’
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Table 3 Comparison of transection anatomical structure characteristics of root of Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et
S. Y. Chang, Calycanthus floridus L. and intergeneric hybrid S. chinensisxC. floridus ‘ Hong Yun’ (X+SD)"

Bz )=

X JERE/pwm  Thickness [t M EA/ pm ST SR
. = = it = Root C/R X/R Pl Number of
Sample PN K2 AT Layer number di bi 1
Phellem Cortex Xylem of cortex cell lameter 1g vesse
M 28.20+3.09 161.69+29.77 326.85+58.46 7-9 1437.73+179.18 0.20+0.67  0.46+0.07 0.005=0.00 30-63
F 23.39+2.81 312.90+52.28 187.51+56.10 10-11 1718.99+185.18 0.37+0.09  0.22+0.04 0.035+0.01 20-50

H 26.75+4.07 316.20+24.82 110.72+14.69 10-14

1 074.17+67.45

0.59+0.05  0.21+0.02 0.071+0.10 14-20

DM, A4 2 FE 14 Male parent Calycanthus floridus L.; F . A G Female parent Sinocalycanthus chinensis ( Cheng et S. Y. Chang) Cheng et S.
Y. Chang; H: A EI By A o Intergeneric hybrid S. chinensisx C. floridus ‘ Hong Yun’; C/R: B2 R R 542 A0 L {E Ratio of cortex
thickness to root radius; X/R: AFTHSJE B 5 M 42 1 L Ratio of xylem thickness to root radius; P1. i I AR o5 AR A 4 00 5 180 B Y L ]

Proportion of pith area in total area of transection of root.
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