(

115

17:

81

10t/ha (3)

100

)4t/ha

10.7

150

(6)

83

10t/ha

91

2 3
(1)
10t/ha (4)
( )1.5t/ha (7)
20t/ha
84
250 300 350
10t/ha
350
)
153

82

83
5t/ha (2)
( )10t/ha (5)
20t/ha
5t/ha
5t/ha
5t/ha
83 &4

lar-son et al.,1978
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1996 32 46thal
25 90 darwish
1995 95

Avnim elech 1968
1991
(1989)
57 21.2 (1982)
pH (1981) 5t/ha
2t/ha 9.5

Harada, 1990; Petruzzplli and Guidi, 1989

Mortson 1963; Hue et a.,1989

1994

ligand
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1979

Chang, et al. 1991; Jacobs, 1990

Parsa Wallace

82 83
1.2m 10m
60x50 N:P,0s5:K 0
200:100:150kg/ha (1) 5t/ha(150-155-65kg/ha)  (2)
10t/ha (140-180-110kg/ha)  (3) 10t/ha
(120-330-80kg/ha)  (4) ) 10t/ha (150-300-200kg/ha)  (5)
) 4t/ha (160-160-160kg/ha  (6) ) 1.5t/ha (165-165-165kg/ha)
@) 20t/ha (600-620-260kg/ha)
15 20 20 25 25 30
83 84
12
60x50 250 300 350
100 150
15 20 20 25 25 30
10t/ha(140-180-110kg/ha)
5t/ha(150-155-65kg/ha)
() pH pH
1 1(V/W)(Peech,1965) OM% Walkey-Black (Nelson and
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Sommers,1982) P,Os 0.03M NH4F 0.025M HCI (Bray and
Turtz,1945) K,O0 CaO MgO 1M (NH40AC,pH 7.0)

()
()
Q 0.4g 8ml (H2SOy)
1 400 2 0.5ml 30
H.0, 100ml (Bremner
and Mulvaney,1982) ()] 0.59 (HNO3z HCIO, 5:1)
6ml 180 5ml 3N HCI 10
0.5ml 30 H.0; 25ml Whatman
42 Murphy  Riley (Murphy and Riley ,1962)
() TTC triphenyl tetrazolium
chloride
2
0.05M NagHPO4-KH2PO, buffer solution 06 TTC 3.ml Tween
20 30 15 TTC
7ml 95 50 water bath 5
95 10ml spectrophotometer  530nm (0.D)

()
pH

pH 61 7.2 4.6

6.4 (1982) pH
N 3.1
47 P 0.37 043 K 40 49 Ca 14 23
Mg 20t/ha 016 0.4

() Bishopeta (1975) N P K 2.06 0.48
4.18 N 2.06

17 2.06 P 0.37 0.40 0.48

K 42 43 4.18
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12.75 10.30A/g.dry.wt
( ) Shuin et al (1971)

83
Table 1. Changes of Sail properties before and after cabbage trials at fall crop,1993 and spring crop,
1994.
Crop season * Treatments | pH(1:1) H  OM( ) K
(Ppm)
before trial 6.0 5.7 104 10.0
1 6.1la** 6.1a 91a 7.7ab
2 6.8a 6.1a 104a | 48c
3 6.6a 6.3a 9.7ab | 53bc
Fall cropin 4 6.6a 6.3a 100ab | 5.8hc
1993
5 6.8a 6.4a 108 a 6.4b
6 6.4 a 6.2a 116a 80a
7 64a 6.2a 110a  7.7ab
1 79a 48a 89a 11.7bc
2 72a 52a 6.8b 8.9cd
_ 3 71a 50a 6.8b 8.6d
Sﬁ::rlg;;;op 4 6.8a 50a 41c 10.3c
5 71a 52a 89a 182a
6 7.1a 50a 51bc | 138Db
7 70a 4.6a 74a | 12.2bc

*1.Dry chicken manure 5t/ha
2.Dust pig manure 10t/ha
3.Granular pig manure 10t/ha
4. Taiwan-Fertilizer No.1 (chicken manure) 10t/ha
5.Taiwan-Fertilizer No.2 (chicken manure) 4t/ha
6. Taiwan-Fertilizer special No.1 (granular leather powder) 1.5t/ha
7 Dry chicken manure 20 t/ha
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** Means in the same column followed by the same letter are not signitficantly different at 5

level.
82 )
Table 2. Changes of essential contents of cabbage |eaves after organic manure application (fall crop,
1993)
Leaves = Treatments* N P < Ca Mg
()
1 35b** 0.38 a 42a 23a 0.22cd
2 4.4 a 0.38a 49a 14Db 0.31lb
Outer 3 3.6b 037a  42a 14b 0.15e
leaf of 4 3.7b 040a 4.4 a 14b 0.23c
head 5 35b | 040a @ 45a 21a | 017de
6 37b 0.39a 42a 22a 0.24c
7 31b 0.38a 43a 15b 0.40a
1 4.7 a 041la 40a 0.8ab 0.13b
2 4.2 ab 043 a 43a 04c 0.10c
3 4.2 ab 041la 40a 0.6 bc 0.12 bc
Head 4 4.2 ab 04l1la 41a 09a 0.11 bc
5 39b 043 a 45a 0.6 bc 0.12 bc
6 37b 040 a 40a 09a 0.11 bc
7 37b 0.40a 40a 0.6 bc 0.16a
*Same as table 1.
**Means in the same column followed by the same letter are not significantly differentat 5 level.
82
Table 3. Changes of root hairs activities during growth stages of cabbage (fall crop, 1993)
* Activity of root (A/g.dry.wt)
Treatments | eqrly growth stage |~ middle growth stage  late growth stage
1 12.75 a** 9.05¢c 752 a
2 9.32b 1347b 6.73b
3 4.33d 1527 a 7.44 a
4 7.67 bc 1245b 547c
5 3.64d 12.23b 7.10 &b
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6 7.83 bc 16.75a 487 cd
7 10.30 ab 9.96c 4.23d
*Same astable 1.
**Means in the same column followed by the same letter are not significantly differentat 5 level.
()
82 83
20t/ha
82 20t/ha 56,642kg/ha 5t/ha
49,129kg/ha 44,021kg/ha
43,863kg/ha
1
1 5t/ha 22 83
20t/ha 67,133kg/ha 5t/ha 10.7
5t/ha 59,217 62,700kg/ha (
) 20t/ha 83
20t/ha 5t/ha 10.7 (1993)
10t/ha 15t/ha
20t/ha
83

Table 4. Effects of organic manure on characteristics and yield of cabbage at fall crop, 1993 and

spring crop, 1994.
Plant

Cro .
P *Treatments | height
season

Fall crop 1 50c
in 1993 2 53 ab
3 53 ab

4 51 bc

5 52b

6 52b

Plant Head Head
width diameter(length) diameter(width)
(cm)

45a 20.0a 21.0b

48 a 200a 20.4 bc
49a 194 a 20.5 bc

48 a 200a 20.5 bc

46 a 199a 20.5 bc

48 a 20.0a 20.3c

H
wa?;‘:t Yield
(kg)_(kg/ha)

1.30ab | 49129 ab
1.17bc | 44021 bc
1.21b | 43863 hbc
1.03c 38067 c
1.23b | 43408 bc
1.13bc | 38938c
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7 55a | 50a 20.1a 220a 155a @ 56642a

1 50b | 45c 16.0a 20.2 bc 1.98a | 62700b

2 49b | 45¢c 157 a 20.7b 193a | 61117b

Spring 3 54a | 47bc 158a 20.9b 193a @ 61117b
cropin 4 49b | 5lab 14.7b 199c 197a 59217 b
1994 5 48b | 45c 15.0 ab 20.6b 195a | 61750b

6 54a | 54a 15.7a 20.8b 1.96a 62067 b

7 55a | 48D 16.2a 21.3a 212a | 67133a

*Same as table 1.

**Means in the same column followed by the same letter are not significantly differentat 5 level.

()
pH EC
( ) pH 75 82
pH (club root)
4.5 84 83 47 5.6
EC 0.27 0.53ms/cm
10t/ha 5t/ha , E.C
1991 20t/ha  10t/ha EC
84
Table 5. Changes of soil properties before and after cabbage trials at fall crop,1994 and spring crop,
1995.
Crop * pH OM P K EC
season | Treatments 11 ppm ppm ms/cm
before trail 7.5 45 11.4 185 0.29
A-1 8.2a* 50a 58a 32.6b 0.34
A-2 79a 52a 6.2a 33.0b 0.28
Fall crop A-3 80a 4.7a 6.2a 35.1ab 0.40
in 1994 B-1 8.0a 51a | 69a @ 379a | 040
B-2 7.7a 5.0a 6.3a 36.5a 0.34

B-3 79a 54a 6.6a 38.2a 0.53
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A-1 7.7 a 55a 16.7 a 358a 0.35
A-2 7.7a 56a 14.7 a 328ab 0.39
Spring
, A-3 78a 55a 186a 354a 0.32
cropin
1995 B-1 7.6a 55a 16.5a 234c 0.49
B-2 75a 55a 17.2a 30.8ab 0.27
B-3 7.7 a 56a 158a 29.7b 0.31

*Al.pig manure 10t/ha +.N 250kg/ha B1.chicken manure 5t/hat+ N 250kg/ha
A2.pig manure 10t/ha +.N 300kg/ha B2.chicken manure 5t/hat+ N 300kg/ha
A3.pig manure 10t/ha +.N 350kg/ha B3.chicken manure 5t/ha + N 350kg/ha
**Means in the same column followed by the same letter are not significantly differentat 5 level.

)

83 84
5t/hat+N 250kg/ha
83
10t/ha 350 45,000 / 250
300 42,000 41,250 / 5t/ha
44,620 45,750 / 84
350 / 10t/ha St/ha
48,750 /
( ) (1990) 6t 350
250 5.7
(250kg 300kQ) (350kg)
84

Table 6. Effect of different fertilizers on the characteristics and yield of cabbage at fall crop,1994
and spring crop, 1995.

Plant _ dheadiameter | dheadiameter | Head )
Crop * _ Plant width _ . Yield
height (length) (width) weight
season | Treatments
(cm) (kg)_(kg/ha)_
Fall A-1 31.5 bc** 46.8 ab 18.8a 9.7a 1.12 a | 42000 bc
cropin A2 30.5¢ 41.5¢ 18.0a 100 a 1.10a | 41250c¢
1994 A-3 29.0c 44.3 bc 188a 110a 1.20a 45000 a

B-1 37.2a 48.8 a 195a 105a 1.19a 44625 ab
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B-2 340b | 455b 200a 113a | 122a 45750a
B-3 208c | 465ab 195a 103a | 120a 45000a
A-1 385ah | 488b 19.0a 101a | 119a 44625¢
_ A-2 30.5d 435cd 18.8a 105a 1.20a | 45000 bc
SPring [y 3 370b | 450c 190a 110a  1.30a 48750a
szgén B-1 400a  5l5a 195a 110a | 125a 46875b
B-2 330c | 465bc 205a 113a | 128a 48000ab
B-3 315cd | 465hc 195a 103a | 130a 48750a

*Same as table 5.

**Means in the same column followed by the same letter are not significantly differentat 5 level.

Table 7. The analysis of properties of different organic manure.

N P K Ca Mg OM
Kinds of O.M.
chicken manure 2.20 2.60 3.30 814 0.92
pig manure 1.40 1.80 1.00 10.89 555 60
1 1.50 4.00 3.00 7.00 1.00 60

Taiwan-Fertilizer No.1
(chicken manure)

2 4.00 4.00 4.00 1.00 1.00 60
Taiwan-Fertilizer No.2
(chicken manure)

1 11.00 11.00 11.00 30
Taiwan-Fertilizer special
No.1 (granular leather
powder)
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