11
(Matsuo and Hoshikawa, 1993)
45-5.4
( , 2541)
144 1 , 2543)
(Kawata, Soejima and Yamazaki ,1978)
(Russell, 1977; Yoshida, 1981)
( . 2544)
( . 2544)
(fibrous root system)
(primary root seminal root) (secondary root

adventitious root nodal root)
25-30
15-45



(superficial root) ( , 2536;
De Datta, 1981; Yoshida, 1981)

(Hudson and Sangster, 1989 , 2546)

(Marschner, 1995 , 2546)

(Hingston et al., 1968 , 2544)
(Obihara and Russell, 1972)

196,000-271,000 ppm Si
(pH = 9-12)

600-2,500 ppm P 1534-34,700 ppm K 5,400-177,100 ppm Ca 4,900-58,000 ppm Mg
0.11-0.25 ppm
7,800-289,000 ppm Fe 31-4,400 ppm Mn
30-3,020 ppm Cu 14-13,000 ppm Zn ( , 2541,
' ,2546; U.S.EPA, 1988)

2.16 % ( 12543, 1 2546)

(elongated root)

5 (Abe, Songmuang and Haradaet, 1995)
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