IAWA Journal - Volume 34(3)

	Author(s):
	Cátia Henriques Callado; Fidel Alejandro Roig; Mário Tomazello-Filho; Claudia Franca Barros

	Title:
	CAMBIAL GROWTH PERIODICITY STUDIES OF SOUTH AMERICAN WOODY SPECIES – A REVIEW

	Source:
	IAWA Journal, Volume 34, Issue 3

	Publication Year:
	2013

	Pages:
	213-230

	Keywords:
	environmental signals.; wood production; tree-ring analysis; cambium; Tree growth

	Abstract:
	This paper reviews histological studies of cambium activity in South American woody species and provides future research prospects. The majority of the studies almost exclusively describe radial increment and/or its periodicity. There are 15 papers concerning the cambial activity of 17 woody species from the South American flora and 3 exotic species in 4 countries that were published to date. Despite endogenous factors affecting the radial meristem, the seasonality of rains has been identified as the main factor influencing cambial activity in the tropics and subtropics. There is a lack of standardization and a need for improvement and discussion concerning the methods used. Moreover, radial growth studies conducted by monitoring cambium cell production are still scarce in South America, especially when considering the high diversity of the continent’s flora and ecosystems.
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	Abstract:
	The dynamics of xylem formation in young Norway spruce (Picea abies (L.) Karst.) trees was analysed during one growing season in Rajec-Němčice in the Czech Republic. Microcores were taken from six 34-year-old trees in April to October 2009 at weekly intervals by means of a Trephor tool in a second generation spruce monoculture stand. The cambium activity started between 16–30 April and the last cells divided between 27 August and 17 September. The average length of cambium activity was 5.2 months. The cambium achieved its maximum width (12.3 cell layers) in June, whereas the dormant cambium contained 5.3 cell layers on average. Fitting the xylem increments to the Gompertz function showed that the period of most intensive cell formation was at the beginning of July. The total time necessary for the development of most cells was 156 days when modelled with WCDcalc script and 117 days when modelled with the Gompertz function.
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	Abstract:
	Localization of homogalacturonan (HG) and xyloglucan epitopes in developing and mature pit membranes from different pit types in xylem of Populus tremula L. × P. tremuloides Michx. (hybrid aspen) and Populus tremula L. (European aspen) was investigated using immunogold labeling. Pit types not mediated by ray parenchyma (intervessel- and fiber pits) showed significant developmental changes in HG epitope localization. Both low- and high methyl-esterified HG epitopes (recognized by LM19 and LM20, respectively) were detected in developing pit membranes of intervessel- and fiber pits until late stages of xylem formation, whereas no HG- and high methyl-esterified HG epitopes were detected in mature intervessel (except for annulus regions of pit membranes)- and mature fiber pit membranes, respectively. In contrast, no notable developmental changes in HG epitope localization were detected in pit types mediated by ray parenchyma (vessel-ray-, ray- and fiber-ray pits) during pit maturation. Vesselray- and fiber-ray pits showed abundant low- and high methyl-esterified HG epitopes in pit membranes, while ray pits showed presence of primarily low methyl-esterified HG epitope during all stages of pit development including at maturity. With xyloglucan (recognized by LM15), specific developmental changes in epitope localization were detected in vessel-ray pits. Xyloglucan epitope was detected in developing vessel-ray pit membranes, but was almost absent in mature pit membranes. Instead, xyloglucan was detected in the protective layers of vessel-ray pits showing completely different localization pattern than homogalacturonan, which was only detected in pit membranes. Together, our results suggest that the chemistry of pit membranes varies depending on both the developmental stage and pit type.
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	Abstract:
	Anatomical characteristics and lignin distribution of ‘compression-wood-like reaction wood’ in Gardenia jasminoides Ellis were investigated. Two coppiced stems of a tree were artificially inclined to form reaction wood (RW). One stem of the same tree was fixed straight as a control, and referred to as normal wood (NW). Excessive positive values of surface-released strain were measured on the underside of RW stems. Anatomical characteristics of xylem formed on the underside of RW and in NW stems were also observed. The xylem formed on the underside exhibited a lack of S3 layer in the secondary fibre walls, an increase of pit aperture angle in the S2 layer, and an increase in lignin content. Some of the anatomical characteristics observed in the underside xylem resembled compression wood in gymnosperms. These results suggest that the increase of microfibril angle in the secondary wall and an increase in lignin content in angiosperms might be common phenomena resembling compression wood of gymnosperms.
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	Abstract:
	To assess the characteristics of tension wood (TW) in Trochodendron aralioides Sieb. et Zucc., seedling stems were artificially inclined at angles of 30° (TW- 30), 50° (TW-50), and 70° (TW-70) from the vertical. At all angles, the growth promotion was pronounced on the upper side of the inclined stems, where excessive tensile growth stress was observed. A gelatinous layer (G-layer) formed in the tracheids of TW. The cell wall structure of the tracheids in TW was S1 + G. The G-layer had a small pit aperture angle <10°. TW-50 showed larger tensile growth stress, a thicker G-layer area, and a smaller pit aperture angle of the Glayer than TW-30 and TW-70. Lower levels of Klason lignin and hemicellulose and higher levels of α-cellulose content were observed in TW-50. In addition, an increase in glucose content and a decrease in xylose content in holocellulose were observed in TW-50. Therefore, it can be concluded that the degree of TW varied with different inclination angles.
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	Abstract:
	This study presents anatomical characteristics, mechanical properties, microfibril angles (MFAs) and Klason lignin contents of leaf-sheath fibrovascular bundles from 14 palm genera (18 species). Observed by light microscopy, all fibrovascular bundles consisted equally of thick-walled sclerenchyma fibers and vascular tissue, while the shape and localization of vascular tissues on the transverse sections varied among species. It was possible to group these fibrovascular bundles into 3 types based on the vascular tissue’s differences: type A – rounded in the central region; type B – angular in the marginal region; and type C – aliform in the central region. These three anatomical types of fibrovascular bundles showed some correlation with a current phylogenetic classification of palm species. Through mechanical tests, this research confirmed the correlation between diameter and mechanical properties of the fibrovascular bundles of palms; tensile strength and Young’s modulus showed a decreasing trend with increasing diameter. We clarified that this trend was due to a marked increase in the proportion of transverse sectional area comprised by vascular tissue with increasing diameter of fibrovascular bundles. The MFAs of fibrovascular bundles ranged from 10.3º to 47.1º, which were generally larger than those of non-woody plants, conifers, and broad-leaved trees. The Klason lignin contents of palm species were also high, ranging from 18.3% to 37.8%, with a mean value of 29.6%. These large MFAs and high lignin contents could lead to the long-term plastic deformation and relatively low tensile strength of palm fibrovascular bundles.
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	Abstract:
	Ceratocystis ficicola causes serious wilt disease in many fig orchards in Japan. The transmission of this pathogen is thought to occur via soil to host roots, and an ambrosia beetle, Euwallacea interjectus, has been reported as a vector of the pathogen. Anatomical investigations were made on the disease development process with a particular focus on the responses of host tissue to the activities of the vector beetle and the pathogen. Living 26- and 8-year-old Ficus carica trees that were naturally infected with C. ficicola and had holes excavated by E. interjectus were used for analysis. Dark brown discoloration was observed in the sapwood of specimens with poor shoot elongation and slight leaf wilt at harvest. Discolored sapwood coincided with the distribution of hyphae of the pathogen, which was verified by the presence of conidiophores. Most of the beetle’s gallery was distributed inside the discolored area. In the non-discolored sapwood adjacent to the border of the discolored area, some galleries were elongated and contained living new generation adults and larvae of E. interjectus. Hyphae of the pathogen and colored substances were identified also around those new galleries.The present study showed that elongation of galleries by E. interjectus in the functional sapwood induces the wide distribution of the pathogen and contributes to the expansion of the discolored area in which vessels were dysfunctional. This process causes a shortage of water supply and wilting in the infected trees. Euwallacea interjectus must be contributing to the symptom development of this wilt disease.
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	Abstract:
	Myrciaria, Neomitranthes, Plinia and Siphoneugena are closely related genera whose circumscriptions are controversial. The distinctions between Myrciaria vs. Plinia, and Neomitranthes vs. Siphoneugena, have been based on a few fruit characters. The wood anatomy of 24 species of these genera was examined to determine if wood anatomical features could help delimit the genera. It was determined the four genera cannot reliably be separated by wood anatomy alone. Characteristics seen in all four genera are: growth rings usually poorly-defined; diffuse porous; exclusively solitary vessels, usually circular to oval in outline; simple perforation plates; vessel-ray pits alternate and distinctly bordered; fibers with distinctly bordered pits in radial and tangential walls, usually very thickwalled; vasicentric tracheids typically absent; scanty paratracheal parenchyma, sometimes unilateral, and diffuse to diffuse-in-aggregates; chambered crystalliferous axial parenchyma in many species, usually both prismatic and smaller crystals; rays 1–4-seriate, uniseriate rays composed of upright/square cells, multiseriate rays with procumbent body cells and 1 to many marginal rows of upright/square cells; disjunctive ray parenchyma cells usually present.
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