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ABSTRACT

This study was carried out to investigate the relationship between anatomical characteristics and growth rate of
Quercus rubra from different origins of seed. Anatomical characteristics showed that all Quercus rubra species were
ring-porous woods with 1~3 layers of large pores in earlywood, but the latewood had small pores oriented in radial
direction. There were slight differences in libriform fiber length and vessel element diameter in the earlywood among
different provenance origins of seeds. In growth rate, the libriform fiber length and vessel element diameter was neg-
ative correlation in the earlywood, but not correlative in the latewood, and vessel element length was not correlative
in the early and latewood, Volumetric composition of libriform fiber and ray in latewood was higher than those in ear
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lywood, and a higher composition of vessel element was observed in earlywood. Ray height was the range of from 11

to 15 cells.

Keywords : Quercus rubra, growth rate, anatomical characteristics, vessel element diameter and length, libriform

fiber length
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Table 1. Sample trees
Provenance Tree age Height D.B.H* Avﬁ;%;g;iacrlltllllual Latewood
(year) (m) (cm) (mm) percentage (%)
Carleton Ontario Canada 24 16.50 17.50 4.61 22
Simcoe Ontario Canada 24 14.70 10.85 2.86 41
Chatham Ontario Canada 24 17.30 19.75 5.21 27
Bancroft Ontario Canada 24 20.20 13.50 3.55 40
Unknown Unknown Unknown 24 14.88 12.60 3.32 23
*D.B.H: diameter at breast height
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Cross section

Tangential section

Carleton Simcoe Chatham

Fig. 1. Optical micrographs of three section of Q. Rubra woods from Carleton, Simcoe and Chatham.
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Table 2. Characteristics of cell elements in Quercus rubra

Libriform fiber length (um)

Vessel element diameter (um)

Vessel element length (um)

Provenance B 5 2
Average Dunacan’s Average Dunacan’s Average Dunacan’s
EW! 937 + 222 b 104 £ 76 b 359 + 111 a
Carleton
LW 968 + 276 A 94 + 39 A 308 + 88 A
. EwW 1286 + 296 a 156 = 84 ab 283 + 82 a
Simcoe
LW 964 + 209 A 115 £ 35 A 342 £ 79 A
EW 1187 + 257 a 138 + 85 a 314 + 95 a
Unknown (1)
LW 943 + 264 A 123 + 77 A 278 + 103 A
EwW 1069 + 207 ab 105 = 73 ab 361 = 94 a
Chatham
LW 994 + 192 A 147 £ 65 A 332 £ 94 A
EwW 1128 + 271 a 146 £ 102 a 358 + 81 a
Bancroft
LW 1030 + 300 A 147 + 67 A 293 + 73 A
1. EW : earlywood, LW: latewood, 2. Average and standard deviation
Duncan grouping: small letter : EW, capital letter : LW
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Fig. 2. Relationships between libriform fiber length (A), vessel element diameter (B), vessel element length (C)

and ring width of Quercus rubra.
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Table 3. Volumetric composition, ray height and number in Quercus rubra

Carleton Simcoe Chatham
Elements
EW LW EW LW EW LW
Fiber 50.6 % 63.7 % 49.8 % 76.6 % 464 % 720 %
Vessel element 25.6 % 44 % 33.6 % 3.9 % 283 % 45 %
Axial parenchyma 72 % 132 % 6.5 % 2.7 % 85 % 0.9 %
Ray 14.9 % 17.8 % 10.8 % 18.73 % 122 % 233 %
Ray height
(No. of ray parenchyma) 15 1 12
Ray number in crosssection 12 1 12
(No. per mm)
EW: earlywood, LW: latewood
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