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Leaf Epidermal Features of Ailanthus altissima ( Mill.) Swingle in
Different Development Stages
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Abstract. The leaf epidermal features of Ailanthus altissima ( Mill.) Swingle, including
epidermal hairs, stomatal apparatus, cuticles and glands, were examined at different
development stages (leaf bud, young, near-mature and mature leaf) under light microscopy
(LM) and scanning electron microscopy (SEM). We observed two kinds of epidermal hairs
on both sides of the leaf, that is, single-celled non-glandular hairs and capitate glandular
hairs. Hair densities were greatest in the leaf bud, then decreased gradually with leaf
development. The stomatal apparatus was mostly found on the lower leaf epidermis, and
stomatal density was greatest in the near-mature leaf. The leaf epidermis was covered with
striated cuticles, which showed maximum swelling degree in the near-mature leaf. Leaves had
serrated protuberances on the leaf basal part. Each protuberance had one gland, which
produced transparent mucus when mature. The epidermal features of A. altissima leaves
reflect their adaptation to environments during long-term evolution.
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Table 1 Leaf character and variance analysis at different development stages
P SR B AN AN S AN AR
i Length of compound leaf Length of leaflet Width of leaflet Length of petiolules
Development stages of leaf
(mm) (mm) (mm) (mm)
-2¢  Leaf bud 417 £0.30 - - -
- Young leaf 181.80 = 11.44 47.59 + 1.60 17.28 £+ 1.13 2.68 + 0.06
T Near-mature leaf 293.04 + 14.37 90.70 + 3.90 36.91 +2.25 7.45 + 0.84
MBI Mature leaf 651.14 + 18.58 143.43 + 3.41 62.68 + 2.08 14.10 £ 1.01
F{H Fvalue 436.57 " 234.94 146.07 ™ 57.10*
ey s FoRTE 0.01 KFLERBE,
Note: =#* significant difference at the 0.01 level.
W, EJLTEepdeiRess, FEMENKERE AMBERED, HARWSEIHREN AL (KR L.
50 ~ 900 um Z[a], K434 300 ~ 600 um( /M 13, 14),
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Table 2 Stomatal apparatus size and density of
leaves at different development stages

SALEHERAE Stomatal apparatus features

K WrB SALAR
Development stages ~ “WfLariAfitc  Density of stomatal
of leaf Length of major apparatus on lower

axis (um) leaf epidermis
(4/ mm?)

2 Leaf bud 16.37 + 1.31 -
% Young leaf 18.42 + 0.83 86.70 + 8.18
T 2
L A 18.62 + 1.09 370.48 + 20.61
Near-mature leaf
W Mature leaf 25.98 + 0.89 209.74 + 14.29
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Explanation of plate

Plate I . Features of non-glandular hair, glandular hair and stomatal apparatus of the Ailanthus altissima leaf at different
development stages. 1. Distribution of non-glandular hairs and glandular hairs (NGH. Non-glandular hair, GH. Glandular
hair). 2. Non-glandular hair and glandular hair. 3. Single-celled non-glandular hair. 4, 5. Capitate glandular hair.
6. Remaining stalk cells of glandular hair. 7. Compound leaf in leaf bud. 8 —14. Distribution of non-glandular hairs and
glandular hairs; 8. Leaf bud; 9. Upper epidermis of young leaf; 10. Lower epidermis of young leaf; 11. Upper epidermis
of near-mature leaf; 12. Lower epidermis of near-mature leaf; 13. Upper epidermis of mature leaf; 14. Lower epidermis of
mature leaf. 15 —18. Stomatal apparatus; 15. Leaf bud; 16. Young leaf; 17. Near-mature leaf; 18. Mature leaf.

Plate II . Features of cuticles and glands of the Ailanthus altissima leaf at different development stages. 19 —26. Cuticle.
19. Upper epidermis of leaf bud; 20. Lower epidermis of leaf bud; 21. Upper epidermis of young leaf; 22. Lower
epidermis of young leaf; 23. Upper epidermis of near-mature leaf; 24. Lower epidermis of near-mature leaf; 25. Upper
epidermis of mature leaf; 26. Lower epidermis of mature leaf. 27 —30. Gland: 27. Leaf bud; 28. Young leaf; 29. Near-
mature leaf; 30. Mature leaf. 31. Mucus of gland. 32. Structure of gland, Leaf bud, longitudinal.

Plate Il . Gland structure of the Ailanthus altissima leaf at different development stages. 33 — 37. Structure of gland:
33. Leaf bud, transverse; 34. Young leaf, longitudinal; 35. Near-mature leaf, longitudinal ( EC. Epidermal cell; SC.
Secretory cell; Cr. Crystal; SA. Stomatal apparatus; PT. Palisade tissue; VB. Vascular bundle; PC. Parenchyma cell) ;
36. Near-mature leaf, transverse; 37. Mature leaf, longitudinal.
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