t=71 18t s] A (Journal of the Korea Furniture Society)
Vol. 26, No. 2 April, 2015, 179-185

Capillary Flow in Different Cells of Ginkgo Biloba, Diospyros Kaki and
Ailanthus Altissima

Su Kyoung Chun'

Department of Forest Biomaterials Engineering, Kangwon National University, Chuncheon 200-701, Korea

Abstract: A study was carried out to observe the 1% aqueous safranine solution flow speed in
longitudinal and radial directions of softwood G. biloba, ring-porous wood A. altissima, and dif-
fuse-porouswood D. kaki. In radial direction, ray cells and in longitudinal direction tracheids,
vessel and wood fiber were considered for the measurement of liquid penetration speed at less
than 12% moisture contents (MC). The length, lumen diameter, pit diameter, end wall pit diam-
eter and the numbers of end wall pits determined for the flow rate. The liquid flow in the those
cells was captured via video and the capillary flow rate in the ones were measured. Vessel in
hardwood species and tracheids in softwood was found to facilitate prime role in longitudinal
penetration . Radial flow speed was found highest in ray parenchyma of G. biloba. Anatomical
features like the length and diameter, end-wall pit numbers of ray parenchyma were found also
responsible fluid flow differences. On the other hand, vessel and fiber structure affected the lon-
gitudinal flow of liquids. Therefore, the average liquid penetration depth in longitudinal trache-
ids of G. biloba was found the highest among all cells considered in D. kaki and A. altissima.

Keywords: Cappillary flow rate, Ginkgo biloba, Diospyros kaki and Ailanthus altissima, Tracheids, Vessel,
Wood fiber, Ray prenchyma, Pit aperture, Numbers of endwall pits, Cell lumina diamter, Cell
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Table 1. Different Micro-Structural Feature
Species Anatomical properties Mean Min. Max.
Ginkgo Length of Longitudinal Tracheid (pum) 897.73 (+ 81.89)
biloba Length of Ray Parenchyma Length (pm) 186.92 (+ 42.37)
Diameter of Longitudinal Tracheid Lumina (pm) 26.34 (+ 4.49) 35.2 (+ 9.88)
Diameter of Ray Parenchyma Lumina (um) 19.42 (= 1.14) 27.6 (+ 3.69)
Diameter of pit aperture in longitudinal Tracheid 2.86 (+ 0.19) 3.61 (+ 0.68)
(pm)
Diameter of Cross Field Pit Aperture (pm) 0.86 (+ 0.31) 345 (= 1.92)
Diospyros  Length of Vessel (um) 335.99 (+ 60.27)
kaki Length of Fiber (um) 554.88 (+ 77.28)
Length of Ray Parenchyma (um) 46.5 (= 13.6)
Diameter of Vessel Lumina (pum) 75.62 (£ 20.84) 96.86 (£ 22.7)
Diameter of Fiber Lumina (um) 1991 (= 1.76) 20.27 (+ 3.08)
Diameter of Ray Parenchyma Lumina (um) 17.24 (= 2.29) 19.54 (= 3.22)
Diameter of Intervessel pit aperture (um) 0.62 (= 0.15) 1.14 (+ 0.17)
Diameter of Fiber pit aperture (pm) 1.46 (+ 0.34) 3.02 (= 0.85)
Diameter of Vessel-Ray pit aperture (um) 0.47 (= 0.21) 0.85 (= 0.33)
Diameter of Endwall pit aperture in Procumbent 0.71 (= 0.17) 1.57 (£ 0.48)
Cell (um)
Numbers of Endwall pits of Procumbent Cell 21
Ailanthus  Length of Large Vessel (um) 375.81 (+ 87.05)
altissima

Length of Small Vessel (um)
Length of Fiber (um)

Length of Ray Parenchyma (um)

Diameter of Large Vessel Lumina (pum)

Diameter of Small Vessel Lumina (um)

Diameter of Fiber Lumina (um)

Diameter of Ray Parenchyma Lumina (pum)

Diameter of pit aperture in Largevessel (um)

Diameter of pit aperture in Smallvessel (um)

Diameter of pit aperture in Fiber (nm)

Diameter of pit aperture in Vessel-Ray Pits (um)

Diameter of Endwall Pit Aperture in Procumbent

Cell (um)

Numbers of Endwall pits in Procumbent Cell

7524 (£ 15.65)
504.42 (+ 49.35)
46.58 (£ 6.11)

167.26 (+ 30.4)
36.75 (£ 3.76)
1472 @& 1.81)
14.08 (& 2.94)
2.08 (+ 0.17)
057 (+ 0.18)
0.62 (+ 0.39)
0.98 (+ 0.55)
0.85 (+ 0.10)

230.13 (& 29.22)
41.88 (= 3.56)
17.38 (& 1.30)
2034 (+ 2.44)
2.84 (& 037)
098 (& 0.42)
0.97 (& 0.40)
1.54 (= 0.84)
149 (= 0.48)
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Fig. 1. Sequence of penetration measurement (a) in Earlywood Longitudinal tracheid of G.biloba at 1.392
sec., (b) in Latewood vessel of D. kaki at 1.392 sec., (c) in Earlywood large vessel of 4. altissima at 1.392
sec., (d) in Ray Parenchyma of Sapwood of G. biloba at 52.2 sec., (e) in Ray Parenchyma of Sapwood of
D. kaki at 52.2 sec., (f) in Ray Parenchyma of Sapwood of 4. altissima at 52.2 sec..
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Table 2. Longitudinal Capillary Flow Late in Different Cells of G. biloba, D. kaki and A. altissima

capillary flow late (Um)

Cells

0.348 sec. 0.696 sec. 1.044 sec. 1.392 sec.
Longitudinal Tracheid of G. biloba 232.92 467.85 582.09 661.87
Vessel of D. kaki 75.63 163.98 231.45 274.38
Fiber of D. kaki 66.17 107.35 156.33 202.01
Large Vessel of A. altissima 89.96 147.44 185.27 204.78
Small Vessel of A. altissima 79.31 129.97 195.50 222.16
Fiber of A. altissima 55.20 85.37 132.03 158.82

Table 3. Radial Capillary Flow Late in Ray Parenchymas of G. biloba, D. kaki and A. altissima

Cells

capillary flow late (Um.)

0.348 sec. 17.4 sec. 34.8 sec. 52.2 sec.
Ray Parenchyma of G. biloba 60.21 123.08 183.04 196.99
Ray Parenchyma of D. kaki 23.19 81.69 107.90 126.60
Ray Parenchyma of 4. altissima 21.16 93.34 99.89 112.27
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