
WOOD ANATOMY OF ONAGRACEAE, WITH NOTES ON 
ALTERNATIVE MODES OF PHOTOSYNTHATE 

MOVEMENT IN DICOTYLEDON WOODS 

SHERWIN CARLQUIST 

Reprinted from ANNALS OF THE MISSOURI BOTANICAL GARDEN 

Vol. 62, No. 2, 1975 
pp. 386-424 

Made in United States of America 



WOOD ANATOMY OF ONAGRACEAE, WITH NOTES ON 
ALTERNATIVE MODES OF PHOTOSYNTHATE 

MOVEMENT IN DICOTYLEDON WOODS 

SHERWIN CARLQUIST 

Reprinted from ANNALS OF THE MISSOURI BOTANICAL GARDEN 

Vol. 62, No. 2, 1975 
pp. 386-424 

Made in United States of America 



WOOD ANATOMY OF ONAGRACEAE, WITH NOTES ON 
ALTERNATIVE MODES OF PHOTOSYNTHATE 

MOVEMENT IN DICOTYLEDON WOODS' 

SHEHWTN CARLQUIST2 

ABSTRACT 

Vessel elements in Onagraceae correlate perfectly with groups of species; elements are long 
and wide in mesomorphic species, shortest and narrowest in the most xeromorphic species. 
Libriforra fibers in the family are thin-walled, hut many have gelatinous inner walls. The 
possibility that these represent not tension wood hut a water-storage mechanism is examined. 
Libriform fibers are mostly septate or nucleate or hoth in the family; this indicates longevity 
and simulation ol parenchyma in starch-stora.ue hmction. These fibers may compensate for the 
paucity of axial parenchyma. Interxylary phloem ("included phloem") does not occur in Fuchsia. 
Hauya, and Ludwigia, the genera in the family most generalized in other respects, and is absent 
in most annuals studied. Selective pressure for formation of interxylary phloem in the three 
genera may be minimal because of slow rates of photosynthate translocation within wood and 
selective pressure for formation of interxylary phloem in annuals may be minimal for spatial 
reasons. Interxylary phloem may be related to massive flowering that draws rapidly on stored 
starch, chiefly in the shrubby perennials. The relationships of Onagraceae seem closest to 
Lythraceac, Sonneratiaccae, Punicaceae, Crvpteroniaceae, and Combretaceae; also close are 
other myrtalean families: Melastomaceae, Myrtaceae, Penaeaceae, Oliniaceae. These affinities 
are clearly evident from wood features alone: vestured pits on vessels; ray cells upright to 
square; intraxylary phloem present adjacent to pith; libriform fibers septate or nucleate; 
prismatic crystals in fibers and rays. Onagraceae tend to show herbaceous characteristics in 
wood of herbaceous genera; woody genera such as Hauya show no indicators of herbaceous 
structure. The ancestral habit of Onagraceae was probably shrubby, and without interxylary 
phloem; interxylary phloem may have evolved more than once in the family. 

A practical but compelling reason for presenting this study at this time is the 
availability to me of an exceptional collection of wood samples. Numerous 
Onagraceae have woods with technically important features: interxylary phloem 
and associated thin-walled cells; nucleate fibers: and starch in various cell types. 
These features are present in or can be studied adequately only in liquid-preserved 
material. Dr. Peter II . Raven appreciated these facts and assembled a very fine 
basic collection of liquid-preserved wood samples of Onagraceae over a period 
of years. l ie has kindly placed this collection at my disposal. Although additional 
wood samples have been incorporated in this investigation, the Raven collection, 
which represents the work of Dr. Raven and Dr. Dennis E. Breedlove (see Table 
1) provided an unusual opportunity and a pleasant challenge for understanding 
of wood structure. Probably no other study on wood anatomy of dicotyledons has 
been based on such a high proportion of liquid-preserved samples. The usual 
assumption by wood anatomists is that little of value is lost when wood samples are 
prepared by drying. Even if this is true in many families, it clearly is not in 
certain others. 
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investigation. 
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