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Fig. 1 Schematic diagram of the hardware system for a root image database.

Tablel. Relationship among resolution, gray scale and
memory size (KB) of a image in the frame memory.

DPI mm 1bit 4bit 8bit

72 0.35 148K 582K 1164K
144 0.18 590K 2346K 4584K
300 0.08 2539K 10156K  20312K
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Figs. 2 and 3. Root images of 144 DPI (left) and 72 DPI (right),
which were processed for binary images: A portion of the root

systems of soybean seedlings grown for 24 days in root boxes.
Bars indicate 10mm.



Fig. 4 Images of the root system of soybean digitized in the frame memory.
Upper, 4 bit gray scale image; lower, binary image.
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Fig. 5 Digitized images of soybean root system (Exp. 2, 24 days old).
A, binary images of original scale (0.3509 mm/pixel); B, scale=
0.7018 mm/pixel; C, scale=1.4036 mm/pxel; D, scale=2.8072
mm/pixel; E, scale=5.6144 mm/pixel;

F, the same root image shown in A after thinning.
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y = 4.0562 - 1.4273x R*2 = 0.999
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Fig. 6 Relashonship between scaling factor of pixel and number of the pixel
counted for root images in log scale.
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Fig. 7 Changes in fractal dimension (D) and root length (L) of
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the root system of soybean after sowing (Exp. 1).
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Fig. 8 Fractal dimension (D) and root length (L) of the root system
of soybean after sowing (Exp. 2).
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Fig. 9 Fractal dimension (D) and root length (L) of the root system
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of cowpea after sowing (Exp. 2).
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Images of the root system of soybean digitized in the frame memory;
22

16 days old (Exp. 1), D=1.431, L=5.49m.
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Images of the root system of soybean digitized in the frame memory;
33 days old (Exp. 1), D=1.538, L=37.26m.
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Fig. 12 Images of the root system of soybean digitized in the frame memory;
40 days old (Exp. 1), D=1.590, L=62.80m.
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Fig. 13 Relationship between root length and fractal dimension (D) of the root
system of soybean (Exp. 1); D/u and D/; indicate the upper and lower
half of the root system.
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Fig. 14 Relationship between root length (L) and fractal
dimension (D) of the root system of soybean (Exp. 2)
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Fig. 15 Relationship between root length (L) and fractal dimension (D)
of the root system of cowpea (Exp. 2); D/u and D/l indicate
the upper and lower half of the root system.

27



7 AT f
7N
{f’;@&@"

Fig. 16 Images of the root system of cpwpea digitized in the frame memory;
11 days old (Exp. 2); upper image, D=1.328, L=7.65m, lower image,
D=1.023, L=0.73m.
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Fig. 17 Relationship between root length (L) and number of root
apex (A) of the root system of soybean (Exp. 2).
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Fig. 18 Relatinship between number of root apex (A) and

y = 1.2521 + 2.1694é-4x R = 0.818"*
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fractal dimension (D) of the root system of soybean (Exp. 2).
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Fig. 19 Distribution of root apex of soybean root system in the root box (Exp.
2, 24 days old); number of apex = 979.
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