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Structure and Function of Intertracheary Pits in Hardwood *!
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Recent studies on the structure and function of intertracheary pits in hardwoods were reviewed. It is shown that
the basic structure of intervessel pit membranes is more complicated than has been acknowledged previously.
Physiological studies gave new insights into the regulation mechanisms of water flow by intervessel pit membranes.
New findings are also reported regarding the fine structure of interfiber pit membranes and vessel to fiber pitting,
and their association with water flow in xylem become a subject of tree physiological studies.
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Fig.1.  Transmission (A) and scanning (B) electron micrographs of intervessel pits. A : Pits with two
layered pit membrane (arrow). Ezoyamazakura (Prunus sargenti). B: Pit membranes with
small areas where microfibrils are sparsely deposited near their periphery (arrow). Itayakaede
(Acer mono).
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Fig.2.  Mechanisms of “air-seeding” proposed by Zimmer-
mann®. A : A water-filled (functioning) vessel
and a gas-filled (dysfunctional) vessel that are
partitioned by intervessel pit pairs. B: An enlarge-
ment of intervessel pit pairs that separate function-
ing and dysfunctional vessels. C : Just before air-
seeding. Gas is pulled into water-filled vessel, but
the meniscus is not small enough to pass through
the largest pore (x) in the pit membranes. D :
Immediately after air-seeding. The air bubble
grows due to evaporation at the air-water interface
because negative pressure continues to generate by
transpiration.
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Fig.3.  Scanning electron micrograph of pit membranes
between tracheids (non-specialized fibers) of
vessel-less wood. Yamaguruma (7vochodendron
aralioides) .
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Fig.4.  Scanning electron micrographs of perforated pit membrane between specialized fibers with
minutely bordered pits. Itayakaede (Acer mono). A : A surface view. B: A sectional view. pm,
pit membrane.
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Fig.5.  Scanning electron micrographs of interfiber pits with various pseudotori (arrows) in Yamabuki
(Kerria japonica) (A) and Ezoyamazakura (Prunus sargenti) (B).
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Fig.6.  Scanning electron micrographs of a common wall between a vessel element and wood fibers,
viewed from vessel-side (A) and fiber-side (B). Blind pits (arrows) are present in vessel walls.
Shirakanba (Betula platyphylla var. japonica). F, wood fiber ; V, vessel element.
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