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Comparison of epicuticular wax on the needles asihs ofPinus eldarica
with its two naturally generated forms
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Fig. 3. Abaxial needle surface of conical-shapetkpimasses of amorphous and

so scattered wax (left) and the corrugated lingh epicuticular waxes are forming

along them (right).
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Fig. 4. Abaxial needle surface of conical-shapedepiinterconnected granules
usually surround stomata.
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rectangular layers (right).
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crystalloids come out radially.
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COMPARISON OF EPICUTICULAR WAX ON
NEEDLESAND STEMS OF PinuseldaricaWITH ITS
TWO NATURALLY GENERATED FORMS
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Plant cuticles are covered by epicuticular waxesh weconsiderable
ultrastructural and chemical diversity and have agreystematic significance.
Pinus elderica is a rare pine found naturally only in desert emwinent southeast of
Thilisi (Georgia). This tree have been probablyddtuced to Iran about 800 years
ago and gradually altered in both shape and sizZdashtifan-Khaf, and changed
into two forms of conical and ball-shaped with derastature, which are known as
these names. This study, was conducted on wax aticlec micromorphological
features of aforesaid pines needles and stems. ®EMts showed that, stem and
epistomatal chambers surface was covered with antwahx crystalloids in all three
pines. The abaxial surface of needles, covered mprghous or layers wax
structures, was different in ball-shaped pine withers. But the obvious difference

was related to adaxial surface of ball-shaped pimeh seems to be more developed
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structure than the others. In this surface, tubcigstalloids are seen on amorphous
masses of wax, whereas, Mondell pine has an amospbp layer structures, and
conical-shaped pine also has interconnected grandlee results of this study
indicate some developmental trends of wax strudiume Mondell pine to conical

and ball-shaped pines.

Key words: Micromorphology, Tubular crystalloids, Cuticle, IBshaped pine,

Conical-shaped pine

To observe the figures, refer to the Persian text.

References

BARTHLOTT, W., NEINHUIS, C., CUTLER, D., DITSCH, F.MEUSEL, I.,
THEISEN, I. and WILHELMI, H. 1998. Classificatiomd terminology of
plant epicuticular wax. Botanical Journal of th@éan Society 126: 237-260.

BIRD, S.M. and GRAY, J.E. 2003. Signals from thdiada affect epidermal cell
differentiation. New Phytologist 157: 9-23.

CAMERON, K.D., TEECE, M.A., BEVILACQUA, E. and SMAR L.B. 2002.
Diversity of cuticular wax amongalix species an®opulus species hybrids.
J. Phytochemistry 60: 715-725.

GUIGNARD, G., POPA, M.E. and BARALE, G. 2004. Ukteucture of early
Jurassic fossil plant cuticleBachypteris grandinarui Popa. Tissue and Cell
36: 263-273.

HAUKE, V. and SCHREIBER, L. 1998. Ontogenetic amrésonal development of
wax composition and cuticular transpiration of (\Wedera helix L.) sun and
shade leaves. Planta 207: 67-75.

JETTER, R. and RIEDERER, M. 2000. Composition ofiaar waxes on
Osmunda regalis Fronds. Journal of Chemical Ecology 26 (2): 392-41

MATAS, A., SANZ, M.J. and HEREDIA, A. 2003. Studies the structure of the
plant wax nonacosan-10-ol, the main component atuépular wax

conifers. International Journal of Biological Mawrolecules 33: 31-35.



Comparison of epicuticular wax on the needles amohs ofPinus eldarica ... 5¢

MIRBADIN, A., SHEIBANI, H.A.,, MOHAMMADI, M. and MIRKAZEMI, S.Z.
1994. The physiological weakness causeRinfis elderica in Chitgar park.
Research Institute of Forests & Rangelands PuldicatTehran, 61 pp.
(In Persian).

MIRQOV, N.T. 1967. The genu®inus, University of California, Berkley, The
Roland Press Company, New York, 602 pp.

MOSLE, B., COLLINSON, M.E., FINCH, P., STANKIEWICZB.A., SCOTT,
A.C. and WILSON, R. 1998. Factors influencing thegervation of plant
cuticles: a comparison of morphology and chemicahpgosition of modern
and fossil examples. Pergamon 29(5-7): 1369-1380.

MULLER, C. and RIEDERER, M. 2005. Plant surface peuies in chemical
ecology. Journal of Chemical Ecology 31(11): 26352

NEINHUIS, C., KOCH, K. and BARTHLOTT, W. 2001. Morent and
regeneration of epicuticular waxes through plantickes. Planta 213:
427-434.

SARDABI, H. 1989. Monograph oRinus elderica. Research Institute of Forests &
Rangelands Publication. Tehran, 68-100 (In Persian)

SCHREIBER, L., SCHORN, K. and HEIMBURG, T. 199H NMR study of
cuticular wax isolated fronHordeum vulgare L. leaves: identification of
amorphous and crystalline wax phases. Eur. Biophy26: 371-380.

TOMASZEWSKI, D. 2004. The wax layer and its morpigital variability in four
europeargalix species. Flora 199: 320-326.

WHANG, S.S. and PAK, J.H. 2001. Cuticle micromorjolyy of leaves ofPinus
(Pinaceae) from Mexico and Central America. Botandournal of Linnean
Society 135: 349-373.

Addresses of the authors. F. SHAYANMEHR, Dr. S. Gh. JALALI and
D. KARTOOLINEJAD, Natural Resource Facultfarbiat Modares University,
Noor, Mazandaran and Dr. F. GHANATI, Plant ScieriBepartment, Tarbiat
Modares University, Tehran, Iran.



