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Comparative study on development and structural characteristics
of bracts and leaves of Tilia japonica Simonk.

Peng Lin-Lin', Xia Xiao-Fei®, Wang Ao', Zhao Liang-Cheng'-**

(1. School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China; 2. Museum of Beijing
Forestry University, Beijing 100083, China; 3. Beijing Museum of Natural History, Beijing 100050, China)
Abstract. Inflorescence bracts are the most typical characteristics of Tilia Linn., but their
evolutionary relationship with other organs is not clear. In this study, correlations between the
growth and development of bracts and leaves of Tilia japonica Simonk. were analyzed, and
their epidermal micromorphological features and internal anatomical structures were compared.
Results indicated that the growth and development processes of the bracts and leaves had
very similar regularity. Both grew rapidly in the young stage, slowly in the middle stage, and
only slightly in the mature stage. Analysis between the morphological characters of the bract
and leaf showed significant correlations between bract length, bract width, leaf length, and
leaf width. In addition, epidermal micromorphological features were very similar. Anatomically,
compared with the leaf, there was no differentiation between palisade tissue and spongy tissue
in the bracts. Combined with the fossil record of Tilia bracts, we suggest that the bract is
specialized from the leaf and may be regarded as a leaf-like structure. The differences in
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epidermal micromorphological features and anatomical structures are mainly due to adaptations

to their different functions during evolution.
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Table 1 Morphological traits of bracts and leaves at different developmental stages
A Faivan Bract s Leaf

Date £ (cm) FEE (em) KIEL K (em) FEBE(cm) KIEL

Length Width Length/width Length Width Length / width
04/13 3.02 + 0.34 0.51 £ 0.08 5.58 + 0.59 1.22 + 0.28 0.86 + 0.17 1.44 + 0.16
04/18 6.05 + 0.61 0.92 +0.24 5.83 £ 0.87 4.45 +1.27 3.38 + 1.11 1.34 + 0.21
04/23 9.95 + 0.71 1.76 =+ 0.22 5.46 + 0.54 7.89 +1.72 591 +1.27 1.34 +0.14
04/28 11.22 + 1.44 2.03 + 0.36 527 +0.28 8.41 +1.32 6.44 + 1.11 1.31 £ 0.07
05/03 10.73 + 1.34 1.84 £ 0.27 5.42 + 0.69 9.40 +1.28 7.53 £0.87 1.25 + 0.09
05/13 11.85 + 1.20 2.14 + 0.33 524 +0.25 9.85 +1.94 8.08 + 1.75 1.22 + 0.04
05/20 11.12 + 1.04 1.92 + 0.59 5.06 +0.73 9.11 £0.88 797 £1.18 1.21 £ 0.09
05/30 10.69 + 0.60 1.99 + 0.11 529 +0.17 9.76 = 1.28 7.96 = 0.89 1.23 £ 0.08
06/10 13.08 + 1.51 212 +0.37 5.87 + 0.54 10.36 = 1.40 8.23 +0.74 1.26 £ 0.10
06/20 1385 + 1.61 2.48 + 0.38 531 £0.23 10.90 = 1.26 8.42 + 0.98 1.30 £ 0.07
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Table 2 Trait statistics and analysis of variance of bracts at different developmental stages

RE M R (ecm) #5798 (em)
Development stage Length of bract Width of bract
#13H Young stage 4.54 + 1.63 0.71 £ 0.27
1] Middle stage 11.67 £ 1.39 2.08 +0.34
g
I Mature stage 11.90 + 2.22 2.07 £ 0.42
FA{E Fvalue 110.62 ™ 100.24 ™
e o RAREFWEF(P <0.01),
Note: =#* indicates significant difference at P < 0.01.
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A. Development of length and width of bracts and leaves; B: Enlargement of bract width development in A; C. Length to width ratio

of bracts and leaves.
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Fig. 2 Comparison of bract and leaf development at different developmental stages
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Table 3 Correlation analysis of morphological traits of bract and leaf

THRFREL (SRS 58 RS - 5g
Correlation coefficient Length of bract Width of bract Length of leaf Width of leaf
K Length of bract 1
A1 A % Width of bract 0.908 ** 1
K Length of leaf 0.872* 0.809 ™" 1
58 Width of leaf 0.841* 0.790 ™ 0.975* 1

Te s FURMGHEN R34 (P < 0.01),

Note: =** indicates significant correlation at P < 0.01.
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Epidermal micromorphological features of bracts and leaves at different developmental stages and anatomical struc-
tures. A-J. Bract; A-E. Upper epidermis (A, B. Young stage; C. Middle stage; D, E. Mature stage) ; F—J. Low-
er epidermis (F. Young stage; G. Middle stage; H-J. Mature stage). K-T. Leaf; K-O. Upper epidermis (K, L.
Young stage; M. Middle stage; N, O. Mature stage) ; P-T. Lower epidermis (P. Young stage; Q. Middle stage;
R-T. Mature stage). U-X. Anatomical structures of bract and leaf; U, V. Bract; W, X. Leaf. Pa. Parenchyma; Ph.
Phloem; X. Xylem; UE. Upper epidermis; PT. Palisade tissue; ST. Sponge tissue; LE. Lower epidermis.
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