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Comparison of leaf anatomical structures between female and male
Broussonetia papyrifera (L.) Vent.

Li Na, Guo Xue-Min™, Li Ming, Bai Lan

( College of Life Science & Technology, Hebei Normal University of Science & Technology, Changli, Hebei 066600, China)

Abstract. To investigate the sex differences of Broussonetia papyrifera (L.) Vent., the main
anatomical characteristics of the female and male plant leaves were observed and compared
using paraffin sectioning. (1) Leaf epidermis, mesophyll, and vein anatomical structures of
the female and male plants were compared. Common features showed there was only one
layer of cells on the upper and lower epidermis, with thick cuticles and rich trichomes, and the
palisade tissue was highly developed in the mesophyll; furthermore, the vascular system
proportion was very large; (2) There were some differences in cell size and thickness among
various types of tissue. Upper epidermis thickness, palisade tissue thickness, xylem
thickness, and main vein vascular bundle thickness in the leaves of male plants were
significantly higher than those of female plants, and significant differences were observed
among related indicators such as the palisade tissue to spongy tissue thickness ratio,
tightness of leaf tissue structure, looseness of leaf tissue structure, and percentage of xylem
area accounting for vascular bundle area. These results showed that the leaf anatomical
structure of this species not only had typical xerophyte leaf characteristics, but also showed
significant sex differences between the male and the female, which might be related to their
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Table 1 Comparative analysis of leaf anatomical structures between female and male plants of B. papyrifera

eIy 273 Tk
Index Female plants Male plants
|- F W& Thickness of upper epidermis(um) 13.47 + 1.35 bB 14.66 + 1.45 aA
TEEJEE Thickness of lower epidermis(pm) 5.95 + 0.53 aA 6.03 + 0.62 aA

- JEEE  Thickness of leaves(um)
M= ZUREE  Thickness of palisade tissue(um)
WA ZENE  Thickness of spongy tissue(um)

ML R 2L (ML) Thickness ratio of palisade tissue to spongy tissue

R RS S % Tightness of leaf tissue structure (%)
I Fr HR S B Looseness of leaf tissue structure( %)
AFBEBEE  Thickness of xylem (um)

FHk4EEHIEE  Thickness of main vein vascular bundle (um)

KB B R A G /e Percentage of xylem area accounting for vascular

bundle area (%)

128.97 + 8.06 aA
77.82 + 6.23 bB
31.61 £3.21 aA

2.49 + 0.32 bB
61.34 + 0.03 bB
24.97 £ 0.03 aA

143.79 + 6.69 bB

377.32 £ 17.25 bB

129.77 = 7.70 aA
88.06 + 4.95 aA
21.63 + 1.78 bB

4.09 + 0.30 aA
67.90 + 0.02 aA
16.67 = 0.01 bB

154.01 £ 9.32 aA

480.66 + 18.43 aA

35.58 + 0.02 bB 39.17 £ 0.03 aA

e FATEIREARFRR . /NG FE:53 3| 7R7E 0.01 1 0.05 /K Y2 5 i bk
Note . Different capital and lowercase letters show significant differences at the 0.01 and 0.05 levels, respectively.
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Leaf epidermal morphology under stereomicroscope (A-F) and leaf cross section (G-N) of female and male plants of B.
papyrifera. A-C, G-I, M. Female; D-F, J-L, N. Male. A, D. Upper epidermis, showing morphology and distribution of
cystolith hairs (see arrows) ; B, E: Lower epidermis, showing distribution of unicellular trichomes; C, F. Lower epidermis,
showing morphology of unicellular trichomes; G, J: Cross section of lateral vein, showing glandular hairs on upper epidermis
of lateral vein; H, K. Cross section of leaf, showing cystolith hairs on non-lateral vein. I, L. Cross section of leaf, showing
cystolith hairs on both upper and lower epidermis of lateral veins; M, N. Cross section of main vein, showing trichomes,
glandular hairs (see arrows) , cystolith hairs, and crystal idioblasts.
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