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Abstract

Chinese Yam is produced by vegetative reproduction and the tubers inherit the genetic shape-traits of the seed tubers. Shape
is an important factor affecting commercial classification and price, and is thus the target of breeding and culture selection.
Since market prices are vigorously dependent on shape, easy and accurate analyzing systems have been developed using 3-D
image analyses and the image analysis soft ware, HALCON. A modified method of obtaining image data using the known cube
model was carried out, and the accuracy of the values was calibrated. Consequently, simple and quantitative shape
classification and evaluation methods using 4 different techniques were applied, and satisfactory results were obtained after

comparison with the logistic regression analyses.
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Table 1 Environmental and weather conditions during cultivation over four years.

Year, Cultivation place Cultivation period

Soil characteristics

Precipitation Daylight hours Between ribs Between roots

(mm) (h) (cm) (cm)
2000, Daizenno-cho, Chiba-shi ~ 5/15~11/13 Trass 905 681 80 30
2001, Cyousei-mura, Chiba 4/26~1/30 Heavy soil that includes clay 807 647 70 25
2002, Cyousei-mura, Chiba 5/14~11/10 Heavy soil that includes clay 1112 720 70 25
2003, Cyousei-mura, Chiba 6/4~1/27 Heavy soil that includes clay 857 539 70 25

Digital

camera

Photography

tripod stand

Electronic
balance and

note PC

Fig. 1 Photography system and a photography image.
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Fig. 2 Dimensions of Chinese Yam.
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‘Fusaougi’ over four Years.
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Table 2 Rate of agreement on shape classification by the logistic regression analysis and by a producer.

One index Length Ceflt.er O.f gravity TN degree Flatness Three indices” Le.n.gth .degree  Center of gravity
degree |position in a plane degree position in a plane * Flatness degree
Shape Stick | Fan | Stick Fan |Stick| Fan |Stick | Fan Shape Stick Fan
Shape agreement | ) 5| 790 | 822 | 790 |725|61.9|84.5| 69,6 || Shapeagreement 9222 91.1
rate (%) rate (%)
A h A h.
Verage s1ape 75.77 80.6 67.2 77.1 verage shape 91.7
agreement rate (%) agreement rate (%)

* Average value of stick-shape and fan-shape.

¥ Three indices were chosen by step-wise method.

Table 3 Shape expression rate of the stick-shape and fan-shape in two species. The classification technique of shape was quantitative

evaluated by the logistic regression analysis.

Year
Species 2
2000 2001 2002 003
Takoboukei Stick-shape 90% Stick-shape 70% Stick-shape 53% Stick-shape
(N=49)” 59% (N=67) 39% (N=53) Pl 53%
e 10% S 30% S 47%
Fan-shape 41% Fan-shape 61% Fan-shape 50% Fan-shape
(N=34) (N=36) (N=40)
Fusaougi Stick-shape 7% Stick-shape 7% Stick-shape 35% Stick-shape
(N=29) 14% (N=15) 7 129 (N=26) Y 26%
93% 93% 65%
Fan-shape 86% Fan-shape 88% Fan-shape 74% Fan-shape
(N=63) (N=74) (N=92)

“ Number of seed tuber.
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