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SUMMARY

The potato cultivation area in Korea is around 28,000 ha and its
productivty is 28 M/ T/ ha, which is lower than that of major
European potato cultivation countries. The low productivity in Korea
results from low soil fetility, unfavorable weather conditions for
potato, as well as from the lack of new varieties and high quality
seed potato. The difficulties in mass production of high quality seed
potato lies in its vegetative reproduction property; difficulties in mass
production of microtuber(pre-nuclear class), low reproductivity
resulting in several steps of reproduction during which disease
infection may occur. Although researches on practical application of
microtubers have been conducted after Dr. Hyouk Houng, a research
scientist at the Korea Research Institute of Bioscience and
Biotechnology in 1989, developed disease-free microtuber mass
production system, the results were not satisfactory. Aiming at the
establishment of practical microtuber mass production system, this
experiment was focused on 5 subjects; (1) development of microtuber
management technique via breaking or entending dormancy (2)
examing problems lying in direct distribution of microtubers to
framers (3) evaluation of minituber productivity and its minimum
size (4) development of minituber multiplication technique (5)
development of systematic seed potato distribution. The results can be
summarized as follows:

The optimization of physiological age via controlling low
temperature storage duration corresponding to variety-specific
dormancy and the optimization of sprout acceleration via controlling
temeperature, light, and humidity have been developed. The tuber
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yield increase in minituber by 10% compared to currently distributed
government variesties suggested high possibility of distributing
minitubers to farmers. The minimum size of minitubers for spring
and fall cultivation was 5 10 g and 10 15 g, respectively. As a
minituber multiplication method, a mixture of large pot and media
culture method was developed. For the efficient distribution of newly
developed metods, the formation of distribution to seed potato
production complex was recoomended. The formation of 4 major seed
potato production complexes at alpine area in Kwangwon Province,
Haenam-gun, Koheung-gun or Muan-gun in Chonnam Province,
Namhae-gun or Sachun-gun in Kyungnam Province and one in Cheju
Province and distribution of produced seed potato to neighboring
area seems to minimize economic costs consisting of transportation,
weather risks, storage, and vigority lost after seed potato production.
Cosidering high amount of initial investments required for
establishing a complex facilitated with seed potato production system
which cannot be sustained by one private company or one
organization, the financial support from government during the initial
establishment is strongly recommended.
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(Van Es & Hartmans, 1987).
(physiological age)
1
Wurr(1978)

(Van Es & Hartmans, 1987), Krijthe(1962)

IPC (isoproryl N-
phenylcarbamate), MH (maleic hydrazide), TCNB (2,3,56-tetrachloro-
nitrobenzene, Tecnazene) dimethylnaphthalene ,

Rindite (ethylene chlorohydrin ethylene dichloride and
carbon tetrachloride, 7 3 1, v/v), CS2 (carbon disulfide), GA3

Krijthe(1962) 20 3
3 90%
, Potato Variety Handbook(1997) 3
50%

MCT
. MCT
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1g 69

05 10 g 80 ,05¢g 98
1g 30
MCT
1
3. MNT
2 MCT 3 6
MNT . MNT 05 39,4 8g, 10 15 g
20 30g 4 100 :
50 60 , 80 95
(Van Es & Hartmans,
1987), MCT
( 2. MCT
MNT MNT
3 50
72 89% , 60 100%



80 44  78%, 95 92 100%

20 30 g 20 g
10 , 15 MNT
, MCT
3. MNT (%)
MNT (g)
DAH*
05 3 4 8 10 15 20 30

50 70.7 72.6 78.3 88.7
60 100 100 100 100
80 44.1 66.5 16 78.6
95 91.9 100 100 100
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4. MCT
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45 40
90 80
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MCT
, GA3 Rindite, CS2
MCT
MCT 80
) . GA3 100 ppm 20
, Rindite 200 / 72 , CS2
72 A5 20 )
40
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GA3 Rindite, C2

MCT
5 40
Cx2
40
88% ,
70%
Ccx2
5 MCT
(%)
90.6 70.0
GA3 88.0 68.6
Rindite 92.0 70.0
Cs2 93.3 72.0
89.3 70.6
LSD.® 4.8 3.6
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1. ABA
MCT MCT
1,000 25
2 , 80%
ABA (abscisic acid)
MCT 1,000 ABA 10 ppm
(18 23 ) 80%
, 1985).
MCT

. MCT 25 4
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80 175
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, 4 85 175 4
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35 80 ABA 50
130 ABA 10 ppm 15
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ABA ABA
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MA(modified atmosphere)

03 06 g MCT

(24 dry [ /hr/atm)

(o/ 'hrl )
Cco2 02 N2

106 106 29 10
424 636 117 175 33 50 0.02 0.04
1,480 1,700 380 470 100 133 0.04 0.08

, pl66
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9cm
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(Van Es & Hartmans,
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et al., 1997).

( , 1985)
MCT
, MCT
0. MCT
(%) (%)
90 DAH 135 DAH 135 DAH

( ) 52.2 80.3 26.7
0 5.0 76.8
31.8 64.5 10.8
24.8 416 32.0
23.6 34.1 52.7
25.5 51.9 38.3
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MCT

MCT ,
10 11
: 8 :
20 84 92%
. 30 2,500 lux 4 20%
, 800 lux 80 84%
20 6%
70
40 30 2,500 lux
28 52% 90%
30 2,500 lux 42 58%
800 lux 67 73%

30 800 lux
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10. MCT

(%)

2,500 lux 800 lux
) RH 90% 50% RH 90% 50%
20 84.6 84.3 80.0 92.3
0 0 2.1 0
20
30 20.0 4.0 84.6 80.8
0 0 6.1 6.4
20 100 92.3 100 100
214 19.1 38.3 217
40
30 52.0 28.0 96.1 84.6
58.7 42.0 73.5 67.4
10
(40 50%) 25 30 20 (
25 ) 2 (  112).
22 . 62
20
42  46%
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40 90% , 6.1 20%
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shoot
MCT
2
30
20 800 lux
11. MCT
(%)
()

20 40

46.0 91.8
800 lux
0 6.1
25

429 94.0
0 20.0
30 20 800 lux (12 42.0 92.0
(12 0 10.0
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100
MNT 8 20
, 80%
MCT MNT
12 . MCT
13
158 229

MCT 3 14
9 18
80%
26 29
14
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75 79 83 86
MNT 8 20
18 45 7
5 83 86 MCT 75 79
8 1
8 9
4 6
mm y
1 2 mm
(, 1995)
12. MCT
80%
( ) 2 ( ) 2 ( -5 )
3 14 26 199.7 763
3 26 16 161.8 75.8
MCT) 4, 7 13 158.6 79.3
3 14 29 229.7 84.9
3 26 17 174.9 83.9
MCT) 4, 7 14 158.6 86.6
8 20 45 101.0 81.0
(MNT) 9 18 7 118.9 83.9
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MCT

MCT

MCT

3cm

12
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80, 100, 135, 165, 195
1997 S5 7 30



(ISTA, International Seed Testing Association)

5 12
MCT
MCT 13
165 100% 195
220 70%  63% . 100 135
57%  70% 165 220
93%
13. MCT (%)
()
220 63 94
195 70 95
165 100 93
135 100 70
100 100 57
80 95
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2. MNT

MCT 2 8 4 22
MNT 10 90
; 20
2 () 80 3
, 100 mesh , 05 g 8%
ethanol 2.5 ml 6
2 50
etnanol 2 ml 0.45 HPLC  filter
HPLC HPLC (Water 510 HPLC Pump,
U6K Injector) Sugar Pak | 90
Rl detector Mobile phase Ca-EDTA 0.1001
g/ 2L deionized water , 0.7 ml/ min
50 60 , 90
110
14

50
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40

60

80%

, 70 80
14. MNT
@ ) (%) (%)
()

0 - - 21.4 25.6 0 0
10 0.20 0.02 21.2 244 0 0
20 0.39 0.12 21.3 231 0 0
30 0.37 0.14 20.5 25.6 0 0
40 0.46 0.17 22.8 23.7 24.1 0
50 0.84 0.25 21.8 24.7 69.3 0
60 0.71 0.26 21.7 23.9 87.0 10.6
70 0.60 0.32 21.4 23.0 100 47.1
80 0.80 0.30 20.8 24.2 100 80.3
90 0.66 0.32 20.7 233 100 95.7

MNT
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Sugar Pak | sucrose  maltose

sucrose maltose
sucrose
15 . sucrose 13.0 mg
40 5.7 mg
60 10.8mg
21.1 mg
60 4.7 mg , 70 6.3 mg
60 , 70 sucrose

, starch sucrose

, amylase
, sucrose
15. MNT sucrose
LSD ®
0 20 40 60 70 90
_____ g DW -----

130 10.2 5.7 10.8 8.0 10.1 1.29
211 5.2 4.8 4.7 6.3 5.7 1.20
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1
(Sdanum tuberosum subsp. tuberosum)
4 (4x=48) 228
(Bradshaw & Mackay, 1994), 17 20
20 5
20% (Demagante & Van der Zaag, 1990)

(Struik et al., 1989).

(Seed Potato System)
: (
Seed Potato Systems in Developed Countries:
Canada, The Netherlands and Great Britain  Seed Potato Systems in
Ecuador: A Case Study ).
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1)

24

20 ,
(11-8-10)

24

10a
3

MCT
MCT 1996 1997
1996
5 16
, 4 6
16
25
100 kg
1996
5 16

20, 30, 40, 60 80
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2)

MCT
128
15
4 5 | 4 10
5 3
1
3)
1997
.1 20 4 30
2 ,
4)
MCT
1997
5.5, 11, 165 22 kg/ 10a 4
14, 18 23
4 3
kg 13 kg
4 29 .
1
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25

100 kg/ 10

4

200

20 25

35

1996

20

10



SPAD 501(Minolta Co., )

3 5 ;
30 g
5)
1997 3
0 10cm , 30 mesh
pH 5g 100 ml flask 25ml
30 pH meter
Walkeley-Black
(30mesh ) 05 g 500 ml flask IN KZr7
10 ml
20 ml . 30
200 ml , 0.02 M orthopenanthroline
KZXr207 0.5 N FeSO4 FeSO4ANH 4S04
5g 50 ml
NO3 lon analyzer (Orion 901, Orion
Co., USA)
Bray No.1 . 285 g 100
ml flask Bray No.l (0.025N HCI + 0.03N NH&)
20 ml 1 . 50 ml flask
1 5ml (Ammonium molybdate, H2S04 Antimony

- 75 -



potassium tartarate + Ascorbic acid) 5 ml ,
620 nm
(0, 0.2, 0.4, 0.6, 0.8, 1.0

ppm)
ppm
EC EC meter
(column)
1cm
59

IN CHXOONH4

(pH=7.0) 100 ml ,

(SP-9, UNICAM Co., UK)) ,
Ca 422.7nm, Mg 285.2nm, K 766.5nm

1)
MCT 20 g

MCT
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0 94%

7 101 kg
15 55 kg

20 48%,

10 kg
MCT

16

MCT
MCT

- 77

75 87%,

32 72%

MCT

59 7.9 kg,
0.6 3.0 kg,

MCT



16. MCT
. kg,
75% 59 189 5.3 132
87% 79 218 7.2 155
85% 7.6 232 6.8 156
LSD .® 1.6 ns 13 ns
92% 9.8 192 9.1 149
90% 8.7 174 8.3 138
94% 101 176 9.6 138
LSD .® 1.2 ns ns ns
. kg,
40% 20 92 11 12
20% 0.6 25 0.5 13
48% 3.0 95 2.0 50
LSD.® 12 43 ns 24
60% 4.0 100 35 60
32% 15 42 14 30
72% 55 140 5.0 9
LSD.® 21 54 1.8 33
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2)

MCT
20, 30, 40, 60 80
17
17. MCT
. kg,
( ) (%)
20 84 54 131 4.9 93
30 82 58 149 54 105
40 87 7.8 229 7.1 156
60 83 8.8 244 8.2 169
80 80 8.1 248 7.5 172
LSD B 15 85 1.4 57
20 89 6.6 78 6.3 68
30 91 10.2 132 9.7 108
40 85 9.0 144 8.6 112
60 78 75 144 6.9 98
80 75 7.8 143 7.3 109
LSD B 1.8 ns 1.7 ns
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5.4 kg
8.8 kg
kg
cm 1
2
2) MCT
MCT
18
7.0 kg
162
5.6 6.9 kg
15

75 91%

70 cm

90%
11.7 139 kg

(2.1 kg)
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30

20
60
10.2
30



17 21 ,
MCT
18.
. kg,
)
128 12.9 139 12.2 114
162 13.9 156 13.2 120
200 11.7 144 11.1 114
7.0 121 6.3 68
LSD.® 2.1 ns 24 23
128 5.6 96 53 66
162 6.0 98 58 66
200 6.9 118 6.5 77
2.1 39 1.1 25
LSD.® 1.8 26 2.0 34
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3)

MCT
1997 1 20 4 30
19
90%
5 kg
MCT
1 MCT
19. MCT
( kg, )
(%)
90 50+ 1.9 144+ 31 42+ 16 72+ 16
95 51+ 2.1 92+ 27 4.0+ 1.3 60+ 19
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4)

MCT
MCT
MCT

20
pH 41 , 35
9/ kg ; 1,241 ppm

10 55, 11, 16.5

22 kg 4 , 8 kg 13 kg
14, 18 23 3

20.

pH NO3 P25 EC (cmol+ kg)
(15)  (9/kg) (ppm) (mg/kg) (dS/'m) K cCa Mg

4.1 3.5 4.1 1,241 134 1.06 158 109

- 83 -



B
80 21
775 97.5%
( 14 17) MCT

56.5 71 cm, 58 68 cm
13.7 15.7 14 153
41 4338, 36.7 40.8
MCT
4.1 ppm
(11 kg/ 10 )
N POD5 KO 1 1 2
(Beukema and Van der Zaag,

1990)
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21, MCT
(kg 108) ( (%) (cm) ()

14 89.5 61.0 15.9 43.8

5.5 18 82.5 63.5 137 42.3

23 89.0 59.5 14.6 43.0

14 93.0 69.0 14.7 42.1

11 18 97.5 60.5 143 42.0

23 90.5 64.5 14.0 425

14 785 71.0 145 41.3

16.5 18 95.0 58.0 15.1 42.8

23 92.5 62.5 14.0 42.0

14 93.0 56.5 15.7 42.1

22 18 775 58.5 14.8 43.3

23 89.0 65.0 15.1 41.0
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(kg 108) ( (%) (cm) ()
14 93.0 64.0 14.8 40.8
55 18 85.0 63.5 145 40.8
23 82.5 59.0 153 39.2
14 85.5 65.0 15.0 39.3
11 18 97.5 60.5 143 38.4
23 98.0 64.5 14.0 40.0
14 785 68.0 153 38.1
165 18 90.0 58.0 14.6 37.6
23 90.5 61.5 145 40.2
14 82.0 63.5 143 36.7
22 18 775 64.5 145 38.7
23 88.5 66.0 15.2 37.1
22
23
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22.

kg
LSD®
(kg 10a) 14 18 23
. 79 120 115
11 101 128  11.9
1.16
16.5 67 102 117
22 78 90 102
LSD & ns
kg
LSD®
(kg 10a) 14 18 23
. 95 117 123
1 111 118  13.2
0.83
16.5 94 105 109
22 10.8 105  12.0
LSD & ns
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Duncan

12.8 kg, 9.4 kg 13.0 kg
6.7 10 kg
, 18 23

MCT

1996

85%
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23

14

10 kg

MCT

6.7 kg

18 23

MCT



23.

(kg 10a) ) (kg ) ) kg )

14 7.9¢c 194eb 5.9kc %4c

5.5 18 12.0sb 289a 9.7 157a
23 11.58c 270ab 9.0s4c 152
14 10.1ac 228 8.6dc  130dr

11 18 12.8a 273 10.7a 155a
23 11.9s 274 96dc 1508

14 6.7¢ 1762 5.2¢ 86c
16.5 18 10.2ac 239 784c  134dc
23 11.7eb 270 9.1d¢c  14ldrc
14 7.8 166b 6.4ec 98Ic
22 18 9.0ec 241ab 6.32c 97kc
23 10.2ac 282a 7T4dc  121dc

a,b,c 5% Duncan
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(kg 10a)  ( ) kg ) (kg
14 9.5b 116a 8.9b 9la
55 18 11.7 142a 11.1 117a
23 13.0b 189a 12.2 141a
14 11.1 156a 10.2 113a
11 18 11.8d 207a 10.8d 133a
23 13.0a 189a 12.2a 141a
14 9.4b 129a 8.2b 93a
16.5 18 10.50 143a 9.8 106a
23 10.9 164a 9.9 113a
14 10.8 158a 9.6 110a
22 18 10.4a 153a 9.4 105a
23 11.9 173a 10.7a 128a
a,b,c 5% Duncan
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3 MNT

1) MNT
MNT 1996

, MNT 2 20 30 g

50 1 5
MNT 1 2 1996

4 20 9 24 . ,
30

2) MNT
MNT 2 1996

- 01 -



3)
MNT

28

4) CS2

20

1996

40

72

- 92 -

1996

10

30

, 50 150 g

Cx2

MNT

MNT

25

MNT



20 1 3

1) MNT

(Beukema & Van
der Zaag, 1990)

10 2,000 kg
6.7 kg/ ) 1 50% 2
65% ( , 1983).

MNT  MCT 1
MNT 2 MNT 20 30g

- 03 -



4 7 12
24
MNT 92%
MNT
MNT 15.7 kg 14.3 kg 14 kg
MNT
24, MNT
(%) (kg ) (kg (
MNT 97 15.7 158 15.3 138
93 14.3 159 13.9 121
LSD.®b 1.2 ns 1.1 ns
MNT 95 14.0 186 13.8 147
92 12.6 169 12.0 135
LSD.®b 1.3 ns 1.5 ns
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(%) (kg ) ( ) (kg

MNT 95 14.8 234 13.3 207
92 13.4 196 12.4 146
LSD B 1.3 ns ns 51
MNT 96 13.6 253 11.8 200
93 12.1 251 10.6 178
LSD.®b 1.4 ns 1.0 ns
MNT ,
MNT 14.0 kg, 12.6 kg
MNT 13.8 Kg, 12.0 kg
. MNT MNT
MNT 14.8 kg, 13.4
kg, MNT 13.6 kg, 12.1 kg
MNT 9.8
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11.2% MNT 2 20 30g

2
MNT 2
20 30 g
MNT 1 2
4 20 9
25
25. MNT 1 2
MNT
(%) (kg ) ( ) (kg ) (
1 97 15.8 203 15.2 167
2 99 15.7 158 15.3 138
LSD.® ns ns ns ns
1 98 15.3 138 14.9 124
2 97 14.8 121 14.3 107
LSD.® ns ns ns ns
1 96 14.1 137 13.8 119
2 97 14.0 186 13.9 147
LSD .® ns ns ns ns
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96% , 15.7

15.8 kg, 14.8 15.3 kg, 140 14.1 kg
MNT 1 2 . ,
1 2 MNT 1 2
2) MNT
MNT 2 :
26 . MNT 2
20 30 g
90% :
12.7 15.7 kg, 11.
3 145 kg, 11.8 14.2 kg ,
MNT
92%
122 13.4 Kg, 151 163
kg, 13.6 14.8 kg
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MNT
26. MNT

(%) kg ) ( ) (kg ) (
95 13.2 142 12.8 118
92 12.7 124 12.4 109
97 15.7 152 15.3 138

LSD.®b 2.1 ns 1.8 ns
94 13.7 141 13.4 124
88 11.3 89 10.8 69
96 14.5 114 14.4 107

LSD.®b 1.7 24 1.4 30
93 14.2 186 13.7 144
90 11.8 104 11.3 91
96 14.0 186 13.8 147

LSD.®b 1.3 ns 1.1 ns
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(%)

(kg )

)

(kg

)

(

93 122 198 113 164
% 13.4 193 121 148
%4 126 207 10.9 135
LSD.® ns ns ns ns
92 15.1 189 136 127
94 16.3 217 15.0 139
93 15.9 202 145 121
LSD.® ns ns ns ns
01 14.0 197 123 133
93 14.8 234 133 207
95 13.6 253 11.8 200
LSD.® ns ns ns ns
3) MNT
MNT 20 30 g , 50
100 g 2 4 MNT
4 20 9 24
: 8 12
11 28 27
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27.

(%) kg ) ( ) (kg ) (
98 16.0 152 15.5 130
96 14.6 146 13.9 119
96 14.5 114 14.4 107
95 14.2 131 14.0 117
97 14.0 133 13.8 119
94 15.1 132 14.7 112
LSD.®b ns ns ns ns
( )
(%) (kg ) ( ) (kg )
MNT
99 14.3 118 13.8 90
82 9.2 89 9.0 70
79 7.9 55 7.7 47
LSD .® 2.3 29 2.4 24
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94 98%

16.0 kg,
14.5 kg, 14.2 kg
14.0 kg, 15.1 kg

MNT
(24
99% :

79%
9.2 kg, 7.9 kg

4) CS2

CScarbon disulfide)

- 101 -

14.6 kg
MNT
82%
14.3 kg, MNT



7 12 20 30g MNT
MNT
10 11 18 28
28. C2
(%) kg ) ( ) (kg (
93 11.8 99 11.5 91
97 12.7 116 11.9 101
LSD.® ns ns ns ns
0
52 7.8 56 7.6 48
* 87 10.4 98 9.2 74
LSD.® 1.7 ns 1.4 ns
40
93% 97%
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Ccx2

0%

(1996)
thiourea, GA3, Rindite, CS2

- 103 -

52%

(MCT)

7.8 kg



4 MNT

1. MNT
MNT
1)
1996 MNT 1
1997 4 20 9 4 . MNT
15 20 g, 5 10 g, 2 39
20
, (11-8-13) 10 100 kg
18 3 3
MNT
949,504 18 g 18
2
30 , 80
10 : SPAD 501
3 5
2)
1 (1996 ) 20 30 g MNT
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15 kg,

14 kg MNT 20 g
MNT
29 30
29. MNT
MNT
(9) (%) (cm) ()
(15 20) 100 83.2 13.8 40.7
(5 10) 100 785 16.8 40.9
(2 3 100 70.6 15.0 40.6
LSD.® 9.4 2.6 ns
(15 20) 98 714 15.2 39.6
(5 10) 93 734 14.7 39.5
(2 3 91 69.5 14.4 38.7
LSD B ns ns ns
100%
91% 80
83.2 cm, 78.5 cm, 70.5 cm
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10

- 106 -

13.8 16.8 MNT
, 30 g ,10 30 g 2
g ( 30) MNT
20.5 kg, 17.4 kg, 11.8 kg
MNT
30. MNT
MNT 30 g 10 30 g 2 1049
z (ka/ ) (1)
20.5 242 19.7 193 0.8 36 12
17.4 211 16.5 160 0.8 35 0.1 15
11.8 186 11.0 132 09 40 0.1 13
LSD.®b 4.2 39 2.4 50 ns ns
16.0 176 151 140 08 31 01 5
14.6 197 13.8 146 0.7 31 0.1 19
12.4 155 11.8 119 0.6 27 9
LSD.®b 2.1 ns 2.2 19 ns ns
ZMNT : (15 20 g), (5 10 g), 2 39)



MNT 30 g

,10 30g 2 10g MNT
16.0 kg, 14.6 kg, 12.4 kg
30 g MNT
MNT
MNT S 2
31 32
18 g 86% 90%
, 94 g 16.8 kg, 5.0 g 13.3
kg, 1.8 g 10.9 kg MNT
2 MNT
30 5 10 g
17.8 kg, 2 3g 11.8 kg , 2
94 g 16.8 kg, 5.0 g 13.3 kg, 1.8 g 10.9
kg
MNT 5 g
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31. MNT

(9) (%) (cm) ()

9.4 97 69.1 14.0 41.9
5.0 90 68.4 14.1 415
18 86 68.7 15.6 41.6
LSD.® ns ns ns

32. MNT

(9) ka/ ) 1 ) (ka/ /
9.4 16.8 197 15.8 152
5.0 13.3 193 12.2 149
1.8 10.9 178 10.0 119
LSD.® 2.6 ns 2.3 ns
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MNT

1)
1996 11 MNT
10 159, 7 1049,3 54¢g 1 3g¢g
1997 4 20
18 . 10 15 g 1, 2
2 < >
30 , ,
80 10 , 3 5 SPAD 501
) 9 20 1
2)
( ) MNT MNT
MNT
33
34
10 15 ¢ 100%, 7 10 3 5¢ 9%%, 1 3¢
93%
61.7 652 cm, 154 164 .
39.3 40.7
10 15 ¢ 167 kg, 7 10 g
162 kg, 3 5 ¢ 136 kg, 1 3 g 11.7 kg
3 5¢g
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30 g

MNT
30 g
199 245
33. MNT
MNT
(9) (%) (cm) ()
0 15 100 63.3 157 398
7 10 % 65.2 16.4 40.7
3 5 % 64.7 1538 393
1 3 93 61.7 154 40.0
LSD ® ns ns ns
MNT
MNT 5 10 g 174 kg, 2 3 g
11.8 kg ( 30), 2 MNT
94 g 16.8 kg, 50 g 133 kg, 18 g 109
kg ( 32 MNT 10 15 g 16.7
kg, 7 10 g 162 kg, 3 5 g 136 kg, 1 3 g
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11.7 kg ( 39 4 9
MNT 54g
1
34, MNT
MNT 30 g 10 30 g 2 10¢g
(9) (kg/ (1)
10 15 16.7 227 156 186 11 54 4
7 10 16.2 245 15.1 186 1.1 44 11
3 5 13.6 201 12.7 154 09 36 11
1 3 11.7 199 10.4 140 1.3 36 17
LSD.®b 1.8 ns 2.6 ns ns ns
MNT
1)
MNT 1997 6
MNT 8 18 11
. MNT 5, 10, 15, 20, 30 50 g
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100 150 g 4
25 , , 15, 10, 12 kg/ 10
10a 1,000 kg
4 3
6 0 10 cm 2
35
30
50 10
: 3 5 SPAD 501 ,
1
35.
pH NO3 P25 EC (cmol+ kg)
(15 (9/kg)  (ppm) (mg/kg) (dS m) K Mg Ca
50 15 9 43 2.11 0.40 1.97 0.73
2)
MNT
1997
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. MNT

5, 10, 15, 20, 30 50 g ,

30 50
36
36. MNT
MNT
(g9) (%) (cm) ()
5 81 29.0c 12.9 43.6
10 79 33.8lc 13.3 44.2
15 78 37.1dx 13.4 441
20 90 40.6ab 13.0 43.8
30 92 41.6ab 13.5 435
50 90 46.0a 13.7 43.0
72 34.2Ic 11.0 41.9
* a b, c 5% Duncan
2049
90 92% 72%
1996 27)
MNT
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- 114 -

549 29.0 cm, 10 g 33.8 cm
15 ¢ 371 cm 20, 30 50 g
MNT
MNT MNT 10 g
80 11 7
37 MNT 5
g 43 kg, 10 g 73 kg, 15 g 9.1 kg, 20 g
10.8 kg, 30 g 11.2 kg, 50 g 10.6 kg
10 g 15 g
, 15 ¢ 50 g
37. MNT
(9) kg )y 7 ) (ka ) (1)
5 4.3c 151&b 3.5e 47c
10 7.3b 214a 6.3 78kc
15 9.1 223 8.2kc 92&b
20 10.8a 264a 9.7 107&b
30 11.2a 215&b 10.6a 110a
50 10.6a 212&b 9.9 110a
4.4c 125b 4.1ce 58c
* a, b, 5% Duncan



50% 20

8 15

8 18 , 19 10 , 9

14
20 30%
, 9 70
, MNT 15 g
MNT

59 (30, 32, 34)

MNT 15 g ,
35 80 ¢ 25 35 mm , Beukema Van

der Zaar(1990)
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10, 20, 30 g

(Lommen, 1994)

MNT
(1996)

- 116 -

3

6 8
MNT

MNT

1, 5



MNT 10 g

(1996)
[13 5 g
" MNT
5 10 g , 10 15 ¢
MNT
MNT
1997 4 20
23 9 4 . 20
3 3
, MNT 5 10 g
18 . 4 20 5 23
, 5 cm 10 cm 4 20
30 7 15
10 , 3 5
, 1
MNT
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30 38 39
93%
7 15
4 20 69.5 cm 5 23
47.2 cm 4 20
55cm, 5 20 58.7 cm
15.7
145 144
38. MNT
(%) (cm) ()
4 20 97 69.5 15.7 42.0
5 23 99 47.2 13.9 41.0
LSD.® 12.7 1.6 ns
4 20 93 59.5 145 41.7
5 23 98 58.7 144 40.0
LSD.® ns ns ns
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20 17.4 kg 5 23
kg 146 kg 134 kg
, 90 110
39. MNT
ka/ ) (/1 ) (ka/ ) /
20 17.4 211 16.5 160
23 13.0 202 11.8 147
LSD.®b 2.7 ns 21 ns
20 14.6 197 13.8 146
23 13.4 182 12.4 153
LSD.®b ns ns ns ns
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13.0



(5 10 cm )

MNT
) . 5 10 g
MNT 5 cm 10 cm 2 4 20
40 41
40. MNT
(cm) (%) (cm) ()
5 89 75.6 14.3 41.3
10 91 73.1 13.4 40.1
5 93 72.3 13.4 39.4
10 91 75.1 14.5 40.6
LSD .® ns ns ns ns
89%

10 cm
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5 cm 15.9 kg, 10 cm 15.1 kg
5 cm 12.8 kg, 10 cm 13.2 kg
(Levy, 1986).
MNT 5 10 g
10 cm
MNT
41, MNT
(kg ) /1) (ko ) (7
5 15.9 282 13.6 170
10 15.1 239 13.8 145
LSD .® ns ns ns ns
5 12.8 201 11.6 134
10 13.2 198 11.3 109
LSD .® ns ns ns ns
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3. MNT ( )

MNT ,
1997 8 19
MNT 10 g
60 (6 18 ), 90 (5
16 ) 120 (4 20 ) 3 25
- 15- 10-12 kg/ 10a
45 3
30 50
10 3 5 SPAD 501
: 11 7 1
50 60
120 (4 20
), 90 (5 16 ) 60 (6 18 ) 3
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aging 30
50 ,
42
60 91%, 90 74%, 120 65%
42. MNT
(%) (cm) ()
60 91 31.4 13.7 42.6
90 74 35.1 13.9 43.0
120 65 30.0 12.4 41.9
LSD b 12 ns ns ns
15 10
MCT ( 13
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195 70%

50 30 351 cm, 124 139
: 419 43.0
9 14
20 30%
1 7 20
43 . 60 7.4 kg,
90 6.4 kg, 120 5.2 kg
MNT
9
70
(1994) MCT
MCT 33 , 24
15 4 3
33
80 90 aging
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43. MNT

- 125 -

ka/ ) (1) ka/ ) (/1
60 7.4 157 6.8 86
90 6.4 193 55 68
120 52 162 4.6 71
LSD b 1.57 ns 1.64 ns
4,
1)
MNT
1997 29 9
1996 MNT 1
5 15 ¢ MNT



20 , 10 a 55, 11, 165 22 kg

4 14, 18 23 3
4 3
10a 8 kg, 13 kg
10a 100 kg

30 , 80

10 : 3 5 SPAD 501
, 1
2)
15 20

(Beukema & Van der Zaag, 1990),

pH

MNT 4
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44. MNT
(kg/ 10a) I ) (%) (cm) ()

14 100 68.5c 14.7 41.7

55 18 95 72.0c 15.1 42.3
23 96 72.5c 14.7 42.0

14 97 78.0a 15.1 41.8

11 18 97 69.5¢c 15.7 42.0
23 100 77.0ab 15.5 42.4

14 100 73.5kc 15.0 39.5

16.5 18 97 70.5¢ 15.4 427
23 96 75.0kc 14.8 405

14 96 79.0a 15.3 39.3

22 18 92 76.0ab 15.3 40.0
23 96 80.0a 15.8 41.6

a b, c 5% Duncan



(kg 10a)  ( ) (%) (cm)
14 100 65.5a 15.2 419
55 18 95 61.5ab 14.8 41.6
23 98 53.0c 13.6 431
14 89 67.0a 15.0 40.4
11 18 92 59.5b 14.5 41.7
23 92 62.5ab 14.6 42.6
14 93 67.5a 14.2 36.6
16.5 18 100 64.5a 15.6 40.0
23 96 56.5b 13.6 39.7
14 96 67.5a 15.5 37.0
22 18 95 65.5a 15.2 37.5
23 96 59.0b 15.2 379
a b, c 5% Duncan
92 100% , 92 100%
MNT
22 kg
14 15 13 15
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45 11
kg 23 18.3 kg
14
45.
(kg 10a) ( ) kg ) ( ) (kg )
14 13.6c2 213 12.6b 139c
55 18 17.6dxc 240 16.1& 1694x
23 16.8a 273a 15.0&b 179
14 16.5dk 212 15.2& 1474x
11 18 17.8db 252 16.4& 1734x
23 18.3a 258 17.0a 183a
14 13.2e 205b 12.1b 142x
16.5 18 14.6hmk 244 13.4a& 1664x
23 16.5d0k 257 15.0&b 170dx
14 13.5¢ 201b 12.2b 144fx
22 18 14.4ak 226 12.8& 1554
23 17.1dc 260 15.6a&b 176dx
* a b, c 5% Duncan
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(kg 10a) ( ) kg ) (kg ( )
14 14.2b 167ab 13.4a 126b

5.5 18 13.0b 160&b 12.2a 123b
23 13.7b 212a 12.5a 152a

14 15.0ab 154b 14.3a 129b

11 18 16.1a 194 15.0a 150a
23 15.8ab 191a 14.7a 140

14 13.5b 150b 12.8a 118b

16.5 18 14.0b 191 13.3a 143
23 15.4&b 199& 14.3a 147&b

14 13.8b 160& 13.0a 119b

22 18 15.5ab 202&b 14.5a 152a
23 13.8b 186& 13.0a 139&b

a b, c 5% Duncan
11 kg 18
16.1 kg
5.5 kg 23 273
212
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183

46.

12.1 17.0 kg,
90%
118 152

12.2 150 kg
139

46

1.000

0.700*| 0.980* | 0.780™| 1.000

0.440r5 0.990* 0.580*

1.000 | 0.630* | 0.750*

1.000 | 0.790*

1.000

- 131 -

1.000 | 0.330ns 0.960*

1.000 | 0.490rs

1.000




47

10a 11 kg
23
18 23
MNT
10a 11 kg 20
47,
( kg /)
( )
LSD .G
(kg 10a) 14 18 23
. 136 177 169
11 16.6 178 184
1.32
16.5 132 146 165
22 135 144 172
LSD B 1.84
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(
(kg 10a) 14 18 23 R
ce 142 130 136
11 148 161 158
16.5 135 141 154 ns
22 138 156  13.9
LSD G 0.51
MNT
12
1)
MNT 1997 8 19
MNT
1997 6 3 79
10a 15 kg 19 kg 2 10a
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10 kg 12 kg . 2 , 25

275 30 4 4 3
30 50
10 3 5 SPAD 501
11 7 1
2)
MNT
20
MNT(@E3 7 g)
30 50 ,
48
48.
(kg/ 10a) (7)) (%) (cm) ()
22 85 25.8b 11.6a 43.1
15 25 85 29.9a 12.9a 43.4
27.5 85 28.9a 12.6a 43.7
30 78 27.6ab 13.6a 440
22 74 25.4b 11.9a 44.0
19 25 81 26.0ab 12.6a 43.6
27.5 80 28.8b 12.2a 42.6
30 78 29.8a 12.8a 42.8
* a b, c 5% Duncan
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10

71 85%
254 29.9 cm
: 116 129 42.8 440
9 14
MNT
20 30%
80
20 49
59 79 kg 19
kg/ 10a 19 kg/ 10a
30 7.7 kg
22 ;
9
MNT 25
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49. MNT

(kg/ 10a) (7)) (ka/ ) C 1 ) (ko (7))
22 6.1b 159b 54 58
15 25 5.9b 172ab 51 55
275 6.7ab 198a 59 62
30 6.4b 244a 5.6 57
22 5.9b 163b 5.0 49
19 25 7.2a 220a 6.5 69
27.5 7.1a 197a 6.2 65
30 7.7a 217a 6.8 66
* a b, c 5% Duncan
5. MNT
MNT
1) 1997 9 18 (40x 65x 18
cm) 5 cm MNT
, MNT
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05 39,4 8g,10 15g 20 30g 4

20 2
80% ,
, 30
2) 1997 8 19
MNT 5 10, 15, 20, 30 50 g
25 4 ,
30
, 10 3
1) MNT

(Beukema & Van Der Zaag, 1990) MNT

MNT
80% . 1997 6
MNT 05 39,4 8¢9, 10 15¢ 20 30 g
9 18 . MNT
90 1 cm

80% 30
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50 . 80%
MNT 11 115
05 34g 13 cm 4 8¢ 18.7 20.4 cm
, 4 8g MNT
MNT
05 34¢g 034 cm, 4 8¢g 0.48 cm 10 15 ¢
30 g 0.53 0.63 cm MNT
MNT 30
50. MNT
©) oo
(cm) (cm) (9 )
0.5 3 115 13.0b 0.34c 4.3c
4 8 115 18.7a 0.48b 9.9hc
10 15 115 19.5a 0.53ab 13.7b
20 30 11.0 20.4a 0.63a 20.8a
a, b, c 5% Duncan
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2) MNT

MNT
1997 6 MNT 5, 10, 15, 20, 30 50 g
8 19 30 )
51 MNT
MNT 5 g 78%
, 30 g 94%
59 18.0 cm 10 g
215 315 cm
51. MNT
© %) @)  (em)
5 78ab 18.0b 0.58c
10 79b 22.5b 0.59c
15 75b 21.5b 0.64kc
20 86ah 29.5a 0.84a
30 94a 31.5a 0.78ab
50 92a 30.5a 0.86a
* a b, c 5% Duncan
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5

MNT

MNT 15 g

6. MCT MNT

MCT MNT
1997
, MNT
3.0 g, 0.7 g
(15% 55x 15cm)

10

4 ,9 9 ,9 25

15 g
20 g

. MCT

. MCT

10 9
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MNT
10

058 0.64 cm
0.78 0.86 cm

5 15 g

30

(0.3 0.4 g)

8

20

71 g,

20 50 g



MNT

MCT MNT
52
4 5 MCT
1 90% 100% . 5
1.8 35 cm
MCT  90%, MNT 85%
100% . 10 4 18 cm
MCT  55%,

MNT 45% 95%, 100%

, MNT
MCT MNT
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MNT 19

35 MCT MNT
30
30
52. MCT MNT
(%) (cm)
©) 8/29 9/14 8/29 94 99 925 10/9
MCT 9 90 18 42 161 304a 506a
MNT
(0.7 100 100 27 78 150 33.1a 5l6a
( ) (30) 100 100 27 137 248 368a 5l6a
(71) 100 100 35 184 270 397a 527a
MCT 100 9 - 16 33 126b 369
MNT
5 (0.7 100 100 - 15 43 163b 36.4b
(8/ 29) (30) 100 8 - 31 77 318 500a
(71) 100 100 - 43 95 366a 431
MCT 100 55 26 - 12  60c 18.8c
MNT
10 (079 100 45 21 - 09 51c 189c
(9 3) (30) 100 9 29 - 15 14.1b 35.2b
(71) 100 100 30 - 25 215b 36.1b

* a b, c 5% Duncan
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MCT MNT

40 36 cm MNT
43 50 cm . MNT
25
10 10
9 50.
6 52.7 cm MCT MNT 18.8 cm, MNT
35 36 cm
MNT
11 2 53
05¢g , 05 10 g, 10 20 g, 20 g
05¢g 05 10g
, 05 10 g
2 3
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05 7 ¢

MNT
MNT
53. MCT MNT
) (%)
@ @ ) (/7 ) o5 05 10 10 20 20
MCT 45.4d 6.1b 37.9 345 206 6.9
MNT
(0.7) 60.9c 9.5& 40.0 30,7 107 186
( ) (3.0) 68.8c 11.4a 33.1 267 211 191
(7.1) 1149a 7.9b 25.4 288 170 288
MCT 39.0d 6.8b 26.4 471 115 149
MNT
5 (0.7) 454d 7.3b 26.1 439 178 121
(8/ 29) (3.0) 62.8c 6.9b 25.0 393 131 226
(7.1) 9768 9.7 34.4 30.0 84 182
MCT 37.8d 7.6b 11.3 532 258 9.6
MNT
10 (0.7) 38.4d 7.0b 11.1 489 289 111
(9 3) (3.0) 46.2d 7.8b 28.8 306 153 252
(7.1) 87.9p 6.6b 13.0 359 141 369
* a, b, c 5% Duncan
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5 MCT

1) MCT
MCT

2) MCT
MCT

1997 3 26

1)

80

MNT, MNT MNT
1997 3 14 ,3 26 4 7
15 cm
(04 06 g MCT 1 140
30 100 10
, , 1 . 15
15 cm
140
. MCT
0.87 g, 0.37 g, 015 g
30 , 50 80 ;
20
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3)

1997

cm), 15 cm (

9 cm

cm

4)
MCT
1997 3

15

1) MCT

3

26

MCT
MCT
26 (04 06 g MCT
11 cm) 21 cm ( 14 cm) 3
MCT 1
300 05 , 15 cm 140
70 1
: : 30
MCT
(0.4 0.6 9)
1/ 5,000a
6 cm 12 cm ,
80 , ; : ,
MCT

- 146 -

cm(

0.5

80

MCT

20

, 21



MCT

3 14 ,3 26 4 7 3 15 cm
30 10 2
sigmoidal curve ,
5 16
, 5 28 4 7
6 7 4 7 .6 27
3 14 571 cm, 3 26
722 cm, 4 7 74.1 cm ,

42.6 cm, 43.9 cm, 60.9 cm

40 , 60 80 , , 1 ,
54
40 3 14 ,3 26 4
7 43, 57 8.3 1 59, 7.3
10.0 17, 99 128 ¢
39, 53 8.6 , 1 3.3, 85
131 18, 1.3 256 ¢ . 3
26 17 ,3 26 4 7
0.9 12 35 40
60 3 14 ,3
26 4 7 19.7, 316 43.0cm
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10.5, 12.6 14.9 0.61, 0.68
0.76 cm 52, 121 10.2
; 32.6, 484 612 g
18.8, 338 46.7 cm 9.6,
135 13.6 0.74, 0.83 0.96 cm
21, 58 12.3 314, 55.9 80.7
g
80 40.7, 58.6
74.1 cm 14.8, 16.1 20.2 4.0, 3.8
3.8 0.74, 0.73 0.84 cm
74.1, 88.7 1213 ¢ . 9.8, 13.0 135
. 67.2, 96.4 1138 ¢
344, 45.2 60.9 cm . 24, 29 1.9 .
24, 29 1.9 0.89, 0.82 0.96 cm
71.1, 87.6 138 ¢ 8.6, 9.0
10.8 69.5, 123.2 1676 ¢ . 1
80
MCT
3 4
Lommen  Struik(1992) MNT 03 g
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) 05¢g

55
80
3 14 ,3 26 ,4 7 7.2, 92
10.8 , 62, 80 99 , 90
115, 12.4
10.0 6.9, 79 104
6 17
56 . 10 99 g
38.2 40% 26.8 38.9%
3 14 93
3 26 8l ,4 7 70
35 40 45
MNT 70 80
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54. MCT

40
1
(cm) C 7 ) /1) 7 ) (9 )
3 14 7.3 4.3 5.9 0 17
26 8.6 5.7 7.3 17 9.9
4 7 11.2 8.3 10.0 0 128
3 14 5.7 3.9 33 0 18
26 9.2 5.3 85 0.9 13
4 7 16.8 8.6 13.1 12 25.6
60
1
(cm) (/7 ) (cm) ¢/ 7 ) @ )
3 14 197 105 061 8.6 52 326
26 316 126 068 16.1 121 484
4 7 430 149 076 13.9 102 6l2
3 14 188 96 074 9.9 21 314
26 338 135 083 13.9 5.8 55.9
4 7 467 136 09 17.2 123 807
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80

em) C /) C) (@m (@ ) (/7 )@ )

3 14 407 148 40 0.74 74.1 9.8 67.2
26 58.6 161 3.8 0.73 88.7 13.0 96.4
4 7 741  20.2 3.8 084 1213 135 113.8

3 14 344 130 24 0.89 711 8.6 69.5
26 452 129 29 0.82 87.6 9.0 123.2
4 7 609 157 1.9 09  138.0 10.8 167.6

55. MCT (0.5g )

LSD.®
50 60 70 80 90 100
3 14 07 42 49 72 115 109 196
26 18 41 79 92 124 127 1.53
4 7 50 65 98 108 100 163
3 14 02 10 51 62 69 84 117
26 14 53 59 80 79 87 1.42
4 7 33 64 76 99 104 128
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56. MCT

(9)

3.14 3.26 4.7 3. 14. 3 26. 4. 7.
0.49 2.6 3.8 34 18 1.0 21
0.5 0.9 18 1.0 16 04 0.3 10
10 4.9 3.2 3.8 3.3 16 24 18
5.0 9.9 24 18 19 10 11 0.8
10.0 14.9 14 14 11 0.6 1.0 0.8
15.0 19.9 10 0.6 14 0.5 0.8 0.6
20.0 29.9 10 0.8 0.5 13 1.0 11
30 0.7 0.8 04 0.8 14 15
2) MCT
MCT
MCT ,
( 2. Lommen  Struik(1994) 019 3.0 g MNT
5
MCT
MCT
MCT
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087 g, 037 g 015 g 30 , 50 80
57
50 80
) 30
30
50
30 50
57. MCT
(cm) (g )
(9
30z 50 80 30 50 80
(0.87g) 65 193 522 27 250 715
(0.379) 6.0 217 514 13 39.1 82.9
(0.159) 5.2 177 521 0.6 26.9 92.5
LSO 09 21 ns 0.9 4.8 11.2
(0.729) 68 233 397 31 426 869
(0.379) 6.5 247 393 2.3 46.9 84.0
(0.159) 6.0 209 38.9 0.7 38.8 82.9
LSD® ns ns ns 09 ns ns
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80 , , ,

58 . MCT
: . MCT
30 35 , 0.73 0.79 cm, 11.5
129 1051 1163 g ,
120 126 23 37 , 0.83 0.90 cm,
85 9.3
58. MCT
( : g, cm,
(@) z
(0.879) 178 3.0 0.79 115 91 1163
(0.37g) 160 35 0.73 12.7 95 105.8
(0.15g) 152 3.4 0.76 129 101 1051
LSD.® 1.6 ns ns ns ns ns
0.729) 120 37 0.89 8.7 81 1671
(0.37g) 126 23 0.90 9.3 80 139.0
(0.15g) 122 27 0.83 85 73 1185
LSD.®b ns ns ns ns ns 185
z:05¢g
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05 g

9.1, 95 10.1 8.1, 80 7.3
MCT
3 26 50 MCT
70
. MCT
MCT 59
59. MCT
( I)
(9)
0.49 24 32 2.7 13 15 12
0.5 0.9 0.8 1.0 16 0.3 0.3 0.3
10 4.9 20 3.3 29 18 15 17
5.0 9.9 22 13 18 14 16 12
10.0 14.9 11 10 11 0.5 13 0.8
15.0 19.9 0.8 0.8 12 0.6 0.5 0.8
20.0 29.9 11 11 09 0.7 0.8 13
30 11 10 0.7 21 18 12
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MCT 10

99 g 36.2 36.5%, 33.3 36.8%
MCT
MCT
MCT 40%
MCT  100%
3)
MCT MNT

9 cm, 15
cm 21 cm MCT 1 9 cm 300
, 15 cm 140 , 21 cm 70 . 80

60

, , , 05¢g

345, 514 73.6 cm
, 46.8, 82.9 231.7 g . 05 g
9 cm 6.3 , 15 cm 95 , 21 cm
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14.3 , 9 cm 1,800 , 15 cm 1,330
21 cm 1,001
) ) , 050
29.8, 39.3 51.5 cm
49.2, 84.0 188.2 ¢ 05 g
9 cm 57 , 15 cm 80 , 21 cm 16.1
9 cm 1,710 , 15 cm 1,120 , 21 cm
1,127
60. MCT
g, cm, )
(cm)
9 345 14.0 2.8 46.8 9.8 6.3 72.2
15 514 16.0 35 82.9 12.7 95 1058
21 73.6 17.6 48 2317 17.4 14.3 1894
LSD® 115 23 ns 26.4 ns 2.6 36.7
9 29.8 12.3 1.6 49.2 6.7 57 85.0
15 39.3 12.6 2.3 84.0 9.3 80 139.0
21 515 13.8 3.8 188.2 19.1 16.1  258.1
LSD.®b 94 ns 1.3 379 2.4 34 464
z:05¢g
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4)

MCT
6 cm 12 cm 2 1/ 5,000a
80 y ] L] 1
, 050 61
12 cm 6 cm
61. MCT
( g, cm, )
(cm)
6 55.3 14.6 52 193.0 19.3 15.1 1735
12 48.7 148 53 190.0 17.6 13.8 130.6
LSD.®b ns ns ns ns ns ns 15.3
6 372 111 3.6 152.3 13.9 11.9 161.7
12 329 11.2 3.1 143.1 10.7 9.1 158.2
LSD.®b ns ns ns ns ns ns ns

z:05¢g
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80

05 g 2 12 cm 6 cm
2
MCT 6 cm
2.
MNT 1997
72 cmx
44 cmx 19 cm 15 3
, 11
2 . MCT(0.3 0.4 g)
MNT 05 g , 79
, 79 2 35 ¢ 3
8 20
30 , ;
10 : SPAD 501 3 5
11 2
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MNT

80 130 g/ L

coir fibre dust
EC
10

30 ,
62

MNT 79 2

<5-1 >
«( )
760
. pH 6.0 8.0
( , BASF )
0.2ms/ cm
35 ¢ 359
, MCT MNT 05¢g
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MCT MNT

MCT MNT 05 g 0.53 0.61 cm MNT 70 g
2 35 ¢ 0.69 0.80 cm
MNT
( 50).
11 2 63
MNT 79 1757 1841 g
MNT 7.0 g
11.1 117 . 05 10 g 28.
4 32.1% . Lommen Struik(1994) Bintje
MNT 0.13 025, 026 0.49, 0.50 0.99, 1.00 1.99 2.00 3.99
g 5 22
, 20mm 39 74 86
296 g MNT 0.25 g
MNT
MNT
MNT
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62. MCT MNT
(9) (cm) () (cm)
MCT 24.9c 9.3 0.57b 43.0
MNT
(0.5) 25.4c 8.9 0.61b 41.4
(7.0) 37.6b 9.6 0.69b 40.5
2 (35 41.2a 10.6 0.80a 415
MCT 16.9d 8.1 0.53b 46.3
MNT
(0.5) 21.3c 8.6 0.56b 44.0
(7.0) 44.8a 105 0.80a 437
2 (35 35.8b 9.8 0.76a 45.2
* a b, c 5% Duncan

*%

- 165 -



63. MCT

MNT

(9)

(%)

@ @ )/ ) gys

05 10 10 20 20

MCT 126.7b 10.8sb 211 31.7 217 254
MNT

(05) 117.3b 9.9b 22.7 30.9 213 25.0

(70) 184.1a 1l1l.7a 25.0 284 214 253

2 (35) 137.1b 9.6b 20.3 294 19.8 304

MCT 118.7b 8.7b 19.2 31.7 253 238
MNT

(0.5) 1227b 101 239 32.1 243 19.6

(70) 1757a 1l.1a 19.2 28.8 26.7 253

2 (35) 1451b 9.8b 219 294 19.7 28.9

a b, c 5% Duncan
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1)
MNT 1997 4 28
MNT MNT 5 10 g
- - 10a 11-8-12 kg
30 40 3
3 . 30 , 80
10 9 4 1
2 10g, 10 30 g, 30 g ;
2)
MNT MNT
MNT
15 20 , 30
(Beukema & Van der Zaag, 1990).
2 30
40 64
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23

93%

64. MNT
(7)) (%) (cm) ()
23z 100 77.0 15.5
30 93 64.5 13.2
40 93 61.6 13.1
23 92 62.5 14.6
30 94 56.5 14.0
40 94 55.8 14.1
44
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30 g , 10 30
g2 10g 3 65
30 40 12.6 kg 13.7 kg,
133 kg  14.1 kg
23 30 40
23
65. MNT
30 g 10 30 g 2 10g
( ) kgl ) (1)
23z 18.3 258 170 183
30 12.6 334 101 167 2.0 96 71
40 13.7 441 10.6 209 2.7 121 111
LSD® 4.2 39 2.4 50 ns ns
23 15.8 191 147 140
30 13.3 252 120 173 1.2 58 21
40 14.1 392 115 203 2.5 120 69
LSD® 2.1 52 2.2 19 ns ns
z 45
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30 40 . 30 40

334 441 252 392 , 30 g
50% 53% 32%  49%
23 29%, 26% MNT
MNT
40
1)
MNT 1997
. MNT 3 79 MNT 8 19
11 7 . 10a 15
kg 19 kg 2 10a 10
kg 12 kg . 38 ,51 ,57
76 4 . 4 3
30
, 50 10
, SPAD 501 3 5 . 11 7
1
2)
30 40 30 g
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MNT 50% 32 49%

MNT
( 65). MNT
. 1997
2
30 , 50
66 . 82 92% MNT
3 749
51 43.6 48.2 cm , 57 76
47.6 50.8 cm
11 7
20
66 . 6.4 8.8 kg
76 362 376
, 15 kg 38 245
50 g , 10 50 g 03 10g

- 171 -

38



.50 g

,10 50g 03 10g
66. MNT
(kg/108) (/) (%) (cm) ()
38 90 44.6lc 14.6 44.4
15 51 92 48.2ab 14.9 43.8
57 86 49.6a 14.0 43.8
76 83 50.3a 14.2 435
38 85 46.5kc 14.1 43.4
19 51 91 43.6C 14.6 43.9
57 86 47.6b 14.4 429
76 82 50.8a 14.4 43.2
a b, c 5% Duncan
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50 g
327 336
51

MCT
MNT

MNT

MNT

, 57
240 246 , 38

(Lommen,

- 173 -

76
220 201
210 211
MNT
1995)



67. MNT
)
50g 10 30g 03 10g
(kg/ 10a) ( [/ )
38 6.4 245b 34 H# 24 79¢ 06 132
15 51 71 2770 36 37 29 90c 0.6 150b
57 8.4 327 35 36 41 126b 08 165b
76 8.8 376a 3.7 40 40 153a 1.1 183a
38 8.8 2688 54 58 25 76c 09 134c
19 51 8.4 294 48 48 28 92c¢c 08 154b
57 7.3 267 4.1 47 2.8 82c 04 138c
76 8.1 362a 32 3H 44 136ab 05 191a
* a b, c 5% Duncan
*x , 50 g ,10 30 g ,03 10 g
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MCT MNT

1997 . (0.3 0.6 g)
MCT 8 18 11 5
180 cmx 90 cmx 20 cm 2
11 2
(30x 23 cm) 80 (23x 18 cm) 2 3
68 pH

14 1/ 2 strength ,

68.

(/L) (/L)
KNO3 405 HBO3 15
Ca(NO32 4H20 475 MnSO4 4HZ20 1
NH4H P04 7.5 Zn04 4HDO 011
MgSO4 7TH2D 250 CuS04 5H2O 0.025
Fe-EDTA 10 (NH49eMo 24 4HZD 0.01

- 175 -



2
50

MNT

50
69
80
80
48

, 3

(1996)
20 60

, 1996; , 1997)
MNT
, 1996)
MNT
38,5 cm
415 cm
8.4
80

- 176 -

30
10

MNT

MNT

19.4%

219



226 ¢

78 70
03 g
03 59,5 259,25 50 g 50 g
48 173 , 80 14.2
48 148 , 80
12.7 . MNT
03 5¢g 50%
5 25¢ 43 50%
69. MCT
C7) (cm) () (o/
48 425 12.0 41.7 243
80 385 10.0 40.6 226
48 44.0 10.2 424 257
80 41.5 8.4 41.8 219
LSD & 2.3 18 ns 29
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5 25 g
MNT
78 10
MNT

70. MCT

, (@) (%)

(/) (7 ) 035 5 25 25 50 50

48 17.3 483 396 11.2 0.9
80 14.2 51.7 387 94 02
48 14.8 30.7 514 15.1 2.8
80 127 392 433 13.8 3.7
LSD.® 24 124 146 ns ns

03 g
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6 MCT MNT

Douglas(1980)

Lommen(1995) MNT
(13%x 13 cm)
350 4, 7, 10
5 MNT 3,500
MNT

e MNT
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MNT
MNT

(Gunasena and Harris, 1968),
(Ifenkwe and Allen, 1978),
(Van der Zaag et al.,1990),
(Bremner and Taha, 1966),
(Ryan, 1961)
(Lommen & Struik, 1992).

MNT
(Lommen, 1995),
: (
MNT
, MCT
71
300 1 9 cm
396,000 15 cm 279,000 , 21 cm
210,000 , 277,000 124,000
9 cm
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71.

0.5

9 300
(%) (

(/ ¢ 7))
9 cm 6.3 | 300 1,890 70 396,900
15 cm 95 | 140 1,330 70 279,300
21 cm | 143 70 1,001 70 210,000
(72x a4 19cm) 88 | 150 1,232 70 277,200
17.3 48 830 50 124,500
MCT MNT
MCT
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1
1.
1)
170
( , 1977). 30 ,
10 (1987 1996) ( 72
25,397 ha , 64.3%
18.9%, 15.6%
10 13,000 ha 20,000 ha
4,000 5,000 ha
1987 1,287 ha
1991 3,512 ha 1992 8,520 ha,
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1996 7,397 ha
72.
: ha)

1987 15,823 4,626 1,287 21,736
1988 13,051 4,657 1,352 21,560
1989 18,870 5,934 3,231 28,085
1990 14,680 4,359 2,052 21,091
1991 13,235 4,376 3,512 21,123
1992 20,790 5,285 8,520 34,595
1993 17,895 4,945 4,200 27,040
1994 13,939 4,272 3,548 21,759
1995 15,664 4,456 4,521 24,941
1996 19,485 5,158 7,397 32,040

16,343 4,806 3,962 25,397

, 1997>
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(73 55
1992 1996 70
73.
(  :M/T, /10a)
1987 | 301,868 1,908 | 129,090 2,791 | 19294 1,499 | 450,252 2,071
1988 | 300,518 1,997 @ 95094 2,042 | 28815 1,556 | 424,427 1,969
1989 | 368,023 1,950 | 206,149 3474 | 55274 1,685 | 629,446 2,241
1990 | 256,495 1,747 | 79592 1,826 | 34,433 1,678 | 370520 1,757
1991 | 243,583 1,840 | 111,683 2,552 | 60,276 1,716 | 415542 1,967
1992 | 436,569 2,100 | 141,917 2,685 | 147,584 1,732 | 726,070 2,099
1993 | 394,019 2,202 | 147,164 2,976 | 81,306 1,936 | 622,489 2,302
1994 | 307,053 2,203 | 125256 2,932 | 57,069 1,608 | 489,378 2,249
1995 | 364,563 2,327 | 139,250 3,125 | 88369 1,833 | 592,182 2,374
1996 | 454,390 2,332 | 150,561 2,919 | 126,076 1,704 | 731,027 2,282
342,708 2,060 | 132,575 2,732 69,849 1,694 | 545,133 2,131

, 1997>
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2)

10a 2,131 kg
2,060 kg,

1996

7,570 ha

- 188 -

1,694 kg

10
2,732 kg

74
8,865 ha



74.

( . ha)

1,275 0 10 1,285
3,750 5,054 61 8,865
1,146 0 3 1,149

956 0 16 972
2,138 2 123 2,261
2,705 0 752 3,457
2,183 100 136 2,419
2,516 2 1,074 3,592
1,698 0 3,987 1,885 7,570
18367 5,158 6162 1,885 31570

, 1997,

3)

- 189 -
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75.

, 1997>

1)
1996 731,027
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400,000 , 80,000

1 28 kg ,
76. 1996
() ()
60,000 400,000
32,000 80,000
731,000 731,000
60 900
1,211,900
, 1997. p.73>
2)
77
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30,992 210 . 1

800 900
77. 1996
() (7)) 7))
28,896 540 2,350
30,992 700 2,800
26,903 856
1,138 1,024
3,896 3,900
60 700
719 10,530 12,500
666 680 460
< , 1997. p.78>
3)
1993 43
78 . 1997 930 2001
1,060 13.9% 2004
1,300 39.8%
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1997 730 2001 830 13.7%, 2004 1,050
43.8% , 1997
292 ha 2001 277 ha, 2004 300 ha
1997 200
2004 250
. 10a 1997 2500 kg, 2001
3,000 kg, 2004 3,500 kg
. 2004 40%
78.
1997 1999 2001 2004
( ) 930 1,000 1,060 1,300
( ) 930 1,000 1,060 1,300
( ) 730 780 830 1,050
( ha)| 292 28.9 27.7 30.0
(kg/ 10a) | 2,500 2,700 3,000 3,500
( ) 200 220 230 250
(%) 78 78 78 81

- 193 -



50%

1)
79
1995 , 558 ha
8,740 90%
: : 40 ha 606
7.2%, 6.9% ,
10a 1,566 kg, 1,515 kg
1995
10a 3,125 kg, 1,833 kg , 10a
50%,
82.6% 10a 1,543 kg,
1,880 kg, 1,700 kg , 1,633 kg, 1,620
kg, 1,414 kg
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79. 1995

(ha) () (%)

558 8,740 100

512 7,902 90

31 583 7

15 255 3

40 606 100

9 147 24

10 162 27

21 297 49

, 1996. p.30>
2)
19%
80
22%
5.3%

(81 20 25%, ,
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50%

40

25 40%
(1997)
173 63.1% 109
80.

( . ha, %)
1992 | 26,075 7,629 18 8520 522 34 |34595 8,151 14
1993 122,840 7,814 22 4,200 502 6.6 |27,040 8,343 19
1994 18,211 7,167 25 3548 372 58 |21,759 7,539 22
1995 | 20,160 8,559 27 5400 606 6.2 124,941 9,165 22
1996 | 24,643 8,625 22 5951 416 4.4 132,040 9,041 18
22,385 7,958 23 5523 483 53 28,075 8,447 19

< , 1997, p.34>
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81.

z

20 25% 40 50% 25 40%
, 1997, p.28.>
z 1 (
)
2.
5 82 1991 300
1994 99 , 1995 64
82.
1991 1992 1993 1994 1995
() 300 100 250 99 64
, 1996, p.31>
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83.

kg

3,000 3,500

( 83).

(potato wart
disease)
(PSTVd)

(golden
nematode)

(white potato
cyst nematode)
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10a 2,000 kg 1 50%, 2
35%, 3 15%
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100%

2,000kg/ 10a

50%

1,000kg/ 10a 35%
15%
700kg/ 10a 300kg/ 10a

1 2 3

3.
, 1983. p.85>
MNT MNT

10%
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MCT

MCT MNT
5 1/10

MNT

137.9

63%
43%

MCT MNT

- 201

(1995)

50.9

20%



84). 26,000 ha
14,000 ha, 5,000 ha,

84.

6,000 ha, 1,000 ha

(ha)

14,000
5,000
6,000

1,000

26,000

26,000 ha
20 kg
MNT

0.6 kg
kg
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kg

: MNT
85 100%
0.6 kg
20 0.7 kg 25
25,200 8 4 , 9,000 3
12,600 4 5 , 2,100 7 5
26,000 16 6 5
85.
(ha)
14,000 25,200 840,000 0.6kg/ 20
5,000 9,000 300,000 0.6kg/ 20
6,000 12,600 450,000 0.7kg/ 25
1,000 2,100 75,000 0.7kg/ 25
26,000 48,900 1,665,000
1. 100%
2. 26,000ha
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100%

( 86).
25% 12,225 4 1
, 50% 24,450 8 3 2 , 75%
36,675 12 8
86.
25% 50% 75%
6,300 210,000 | 12,600 420,000 | 18,900 630,000
2250 75000 | 4,500 150,000 6,750 225,000
3150 115000 | 6,300 225000 | 9450 337,000
525 18000 | 1,050 37,000 | 1,575 56,000
12,225 418,000 @ 24,450 832,000 | 36,675 1,248,000
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87.

MNT

87
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88.

88
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.6 11,000
( 89).
89.
1 2 4 5 6
(ha) 0.3 2 13 80 670
6,000 3 20 160 1,300 11,000

207 -



2,500

90).
0.
) ( ) :
)
«( )
()
() 0.25 25 25 250 2,500
, 1996. p.35>
1)
15 cm
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1 15 2
)
2.0%,
1.0%, 1.0% 4.0%
(9.
1.
% %| % % % % % | P % % %
05 03 02 1.0 05 05 50 6.0
10 05 05 20 10 60 6.0 80
20 10 10 40 15 70 7.0 100
, 1996. p.18>
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20m

im

1 O

50 m ,
10 m

km

- 210 -

10m

10

50m
20m

20 m



2)

92 30 250 ¢
) 10 50 g
92.
% | % % | % | % % % % | | % | %
30
1.0 |13.0 10.0 3.0 |05 0.5
250g
30
3.0 15.0 100 5008|3005
250g
30
5.0 18.0 100 80 |10|6.0| 1.0
250g
, 1996. p.19>

10 50g

5mm
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93, 94 . 1995 12.6 ha, 82.2 ha,

597.2 ha 692 ha
382 . 1995
1522 1,225 10,426 382
S SE, E
4 , 2 90
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93.

( . ha)
1990 1993 1994 1995
7.6 11.8 14.0 12.6
70.0 76.0 7.7 82.2
450.0 647.0 490.6 597.2
527.6 734.8 582.3 692.0
, 1996. p.21>
( 382 )
94.
( :M/T)
1990 1993 1994 1995
83.5 114.5 116.1 (152.2)
861.1 1,142.6 983.2 (1,225.4)
7,210.0 8,379.7 7,672.9 9,049.3
8,154.6 9,6636.8 8,772.2 10,426.90
, 1996. p.21>
( 254 )
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1)

95.

95
1997 12 31
- - -
= = =
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2)

96
96.
9.1 9.30 10.1 10.31
10.1 12.31 2.10 3.20
6.1 6.30 71 7.30
, 1983. p.90>

- 215 -



1)
79 512 ha
1970
9 ha,
606
kg
kg, 1,620 kg
10a 3,125 kg
1996
10

90%

10 ha, 21 ha

( 79).

1995 10a
1,880 kg, 1,880 kg,

49%

25%
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40 ha

1,543
1,633



1996

2)

1.3%, 1995
1994

5.3%

¢ 9,

4.8%
0.4%, 1995
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4.4% 1992

0.5%

1996

1994



97.

: %)

1986 6.1 0.1 6.2 1.1 8.3 0.5 8.8
1990 1.3 0.0 1.3 7.8 36.8 0.4 37.2
1993 0.2 0.0 0.2 0.4 6.3 0.7 7.0
1994 0.4 0.3 0.7 0.4 0.9 0.4 1.3
1995 0.3 0.2 0.5 - 4.2 0.6 4.8
, 1996. p.22>
( : %)
1986 2.2 0.2 2.4 4.3 12.2 0.5 12.7
1990 2.3 0.2 2.5 0.5 8.6 0.5 9.1
1993 0.0 0.0 0.0 0.0 0.2 0.6 0.8
1994 0.0 0.0 0.0 0.3 0.3 0.1 0.4
1995 0.0 0.0 0.0 - 0.1 0.4 0.5
, 1996. p.23>
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97

10 a 1,500 kg (79

(1969, 1970) , (1966)
1 : 2

1)
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2)

3)

, 1988).

4).

10a

kg

345

10a
1,534

kg 214

3,125kg(1995 )
kg( , 1995 )
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2,000 kg/ 10a

800
700 .
G600
So0
& 400
200
200
100
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20%
, 1986 2

1990
18 27%

14 23 ,
23 24 10 14

300 450mm
( , 1996).
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( 98). MCT
7 8
98. ) )
0 Starting plant Nuclear stock Pre-nuclear
( ) ( ) ( )
1 1-year-old clone Pre-elite Nuclear
2 2-year-old clone Elite- Generation
3-year-old clone ) )
3 Elite- Generation
(Class S)
4-year-old clone ) )
4 Elite- Generation
(Class S)
5 Class SE Premier Foundation Generation
6 Class E Foundation Generation
7 Class A Certified Certified
8 Class B Certified
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NAK(Neder-
landse Algemene Keuringsdient voor Zaaizaad en Pootgoed van
Landbouwgewassen), PD(Plantenziektenkundige Dienst), SVP(Stichting
voor Plantenveredeling) ITAL(Stichting IATL)

New Brunswick Prince Edwards Island

SSPDC(Scottish Seed Potato Development Council) N SDD(N ational

Seed Deveopment Organization)

( 99).
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99.

Seed : Research &  Quality : Financial  Other
production Breeding extension control Promotion services services
(2)Diease-free |Plant Fundamental . |*Export *Market . International
introduction |introduction research Quarantinling promotion intervention Credit representation
Plant breeders'
Initial Germplasm  Applied *Testing ;
multiplication [maintenance research services Insurance [rights, laws &
administration
. Fundamental , f *(3)Variety <
Production of]research Extension  csessment Sl vggand
seed —,— administration
*(4)
(@] 3
Seed trade Commercial ch;ﬁfng
breeding
measures
Commerciali *(2)
\Zlg?i%?i ecsnf Certification
(New Brunswick)
Disease-free Plant Fundamental - *(1)Export ; International
introduction introduction research Quarantining promotion Credit representation
Plant breeder's
(Dinitial Germplasm  Applied Testing Insurance rights, laws &
multiplication maintenance  research services administration
Production Fundamental Extension Variety Seed laws &
of seed research assessment administration
. Disease
Seed trade grc:ar:é?ﬁrual control
9 measures
Commercial- *Certification
ization of
varieties
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(4)Disease-free Plant Fundamental e *Export *Market : International
introduction introduction research Quarantining promotion |intervention Credit representation
Insurance Pl breeders:
(DIntitial Germplasm Applied *Testing ric?l?tts Irae\f/seg
multiplication maintenance research services administration
Production Fundamental “Extension *Variety Seed laws &
of seed research assessment administration
. Disease
Seed trade LSr)eCégmmerual control
9 measures
. *Certification
(5)Commercial
-ization of
varieties
< : Seed Potato Systems in Developed Countries : canada, The Netherlands and Great Britain, 1990. p.85>

: + Activities above solid line are conducted by public sector, those below by private sector
* Some industry funding either through compulsory levies or charges for services
(1) Some public participation
2
3
“4
(5) One important publicy-funded breeding station and State variety-development agency privatized in

1987.

-

Subject to public supervision of standards

<

Initial evaluations are organized and administered privately by the industry
Some private participation

=
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(Benefit/ Cost ratio : B/ C)
. IRR)

Rate of Return : FIRR)

- 228 -

(Internal Rate of Return

(Financial Internal
( , 1994).

( , 1992).

()



100.

(

)

(

1 2 3 4

1 MCT = MNT

2 MCT = MNT = MNT

3 MCT = MNT = MNT

4 MCT = MNT = MNT = MNT

5 MCT = MNT > MNT = MNT

6 MCT = MNT = MNT = MNT

7 MCT = MNT = MNT = MNT = MNT
- =
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MCT

MCT MNT 1
MNT 1
MCT g
( )
< 1 >
MNT 1 MNT 1
MNT 2
MNT 2
MCT = | MNT 1 (
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MCT MNT 1 MNT 1
MNT 2
MNT 2
MCT = | MNT1 o
( )
< 1, 1 >
4
MCT MNT 1
MNT 2 , MNT 2 MNT 3
MNT 3
MCT = | MNT 1 = | MNT 2 = ( )

- 231 -



MCT MNT 1 MNT 1
MNT 2 3 MNT 3
MNT 3
MCT = | MNT 1 = | MNT 2 = ( )
< , 2 >
6
MCT MNT 1
MNT 2 , MNT 2 MNT 3
MNT 3
MCT = | MNT 1 = | MNT 2 =) ( )
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MCT MNT 1 MNT 1
MNT 2
MNT 3 , MNT 4
MNT 4
MCT MNT 1 MNT 2 MNT 3 (
2, 2
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(cost accounting)

, (process cost

system)

( , 1992).

1)

, 25,000ha ,
20 15
50% 7 5
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70% 300 27 ,

159 300 9 6
: 309
. , MNT 90%
L4 ’ 3 ’
150 , 2
; 40 ;
L4 ’
L4 ’
2)
90 ,
6,000 4
1,500 , 10
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60% 7,200 , 5

1 2,000 70
1 3,000 20
30,000 , 10
600
100,000
, 10
4
100 ,
200 , 20 1 25
4,000 . 20
1 30 5,000
1 1,000 10
1 3,000
10 . 50,000
1 10
300
50,000 25,000

MNT
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100

3)

1

90

10%

100,000

30%

MNT

10,000

10%

10

2,000
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20%

70,000

20%

10



()

MNT 4
101
15
, 3 , 100
300,000 1,000,000
4,000 , 2,000
3,000
101.
1,200,000 3/ 300 4,000 3,000
300,000 15 / 150 2000
1)
300
102 102
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50.4%

40.9%, 8.0%, 0.7%
102.
( )
500 x 150 x 210 15,750,000
1,500 x 10 x 210 3,150,000
7,200 x5 x 210 7,560,000
2,000 x 70 140,000
3,000 x 20 60,000
30,000 x 10 300,000
600 x 300 180,000
250,000 x 4 1,000,000
100,000 x 4 400,000
1 x90 x 50,000 1,350,000 |30%
1 x 11 x 50,000 550,000
2 x 12 x 25,000 600,000
) 50,000 x 4 200,000
31,240,000
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2)

300 103
129
3,886,000
103.
(
) 129 x 40 x 300 1,548,000
) 200 x 300 60,000
12 x 4,000 48,000
10 x 5,000 50,000
( 1,000 x 10 10,000
3,000 x 10 30,000
50,000 x 10 500,000
300 x 300 90,000
) 1 x 100 x 50,000 500,000 |10%
1 x 7 x 50,000 350,000
2 x 8 x 25000 400,000
) 50,000 x 6 300,000
3,886,000
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104

39.8% , 32.2%, 20.3%,
7.7%
104.
( ) 1548000 788,000 1,250,000 300,000 3,886,000
(%) 39.8 20.3 32.2 7.7 100
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()

(

)

105

105

105. ()
()

( ) () (
1 308,642 833,333 12,500 97,222
) 40,009 0 | 108024 1,620 12,602
308,642 0 | 833333 12,500 97,222
3 42,867 0 | 115,740 1,736 13,503
0 1,302,083 | 833,333 25,000 104,166
5,557 0 15,003 225 1,750
4 42,867 0 | 115,740 1,736 13,503
0 1,302,083 | 833,333 25,000 104,166
5,954 0 16,075 241 1,875
5 0 180,845 | 115,740 3,472 14,467
0 1,302,083 | 833,333 25,000 104,166
5,186 0 14,003 210 1,633
6 40,009 0 | 108,024 1,620 12,602
308,642 0 | 833333 12,500 97,222
772 0 2,083 31 243
. 5,954 0 16,075 241 1,875
0 180,845 | 115,740 3,472 14,467
0 1,302,083 | 833,333 25,000 104,166
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(

(

)

)

(

)

50
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35

60

30



1)

(

)

(

)

9 60 ,
50.4%
17 .2
83 ,3 250
() 7 290
106. ()
(102) () () ( ) ) )
1 1,029 3 500 48,611 47,808 96,419
) 133 3 500 6,601 6,197 12,498
1,029 3 129 12561 47,808 60,370
3 143 3 500 6,751 6,640 13,391
4,340 2 129 13458 20,295 33,753
19 3 500 875 860 1,735
4 143 3 129 1,744 6,640 8,384
4,340 2 81 8451 20,295 28,747
20 3 500 937 922 1,859
5 603 2 129 1,869 2,818 4,688
4,340 2 46 4793 20,295 25,088
17 3 500 816 803 1,620
6 133 3 129 1,628 6,197 7,825
1,029 3 81 7,888 47,808 55,697
3 3 500 121 119 241
. 20 3 129 242 922 1,164
603 2 81 1,173 2,818 3,992
4,340 2 39 4097 20,295 24,393
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5, 4 1 960
()
2) ()
() 107
107. ()
( )
1 150,000 208,333 125,000 483,333
) 19,444 27,006 16,203 62,654
150,000 208,333 125,000 483,333
3 20,833 28,935 17,361 67,129
300,000 208,333 250,000 758,333
2,700 3,750 2,250 8,701
4 20,833 28,935 17,361 67,129
300,000 208,333 250,000 758,333
2,893 4,018 2,411 9,323
5 41,666 28,935 34,722 105,324
300,000 208,333 250,000 758,333
2,520 3,500 2,100 8,121
6 19,444 27,006 16,203 62,654
150,000 208,333 125,000 483,333
375 520 312 1,208
; 2,893 4,018 2,411 9,323
41,666 28,935 34,722 105,324
300,000 208,333 250,000 758,333
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3)

(

)

(

)

(

)

MNT

108
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960

MNT

250

108



129 2 81
46 5
34
, 2
2
108. ()
) «( ) () ()
1 96,903 750,000 129 129
) 12,561 97,222 129 81
60,853 750,000 81
3 13,458 104,166 129 46
34,512 750,000 46
1,744 13,503 129 39
4 8,451 104,166 81
29,505 750,000 39
1,869 14,467 129 34
5 4,793 104,166 46
25,846 750,000 34
1,628 12,602 129 75
6 7,888 97,222 81
56,280 750,000 75
242 1,875 129 34
. 1,173 14,467 81
4,007 104,166 39
25,151 750,000 34
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39

(

)

140
* 17
120 = =50 206Ln{x) + 123.72
& =0.0624

100
a0
0]
40
20
0
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()

() 109 . 109

4
, 3 5
109. ()

1 X X X X
2 X X ) X ) ) X
3 o o o o o
4 o o o o o o

5 o X o X X

6 X X o X o o o X
7 X ) X X X X X

o x
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129

MNT 1
34

MCT

MNT 1
MNT 2
MNT 3
MCT
2
MNT 1
4,900

MCT
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MCT

MNT 1
MNT 2
4
MNT 1
46 , MNT 2 3
129



800m
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1)
Y
(Myzus persicae) 68.9%, (Aphis
gossypii)  11.5%, (Macrosiphum euphorbiae)  3.3%,
16.4% ( , 1992). ,
5%, 6%, Aphis spiraecala 4%
( , 1979). Y
3 ;
( , 1977).
2)
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110.

1994

1996

3

48

, 1996>
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1986 8.8%, 1990
1.3%, 1995 4.8%

4)

¢ 97,
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37.2%, 1993

11

7.0%, 1994



120 f
100
L
i+
]
g BT
=]
: a0 | EHEE R A7) THE R A AL
m.
a ’
1% o3 s e8 s oBE TR osE om o o0E 11E 12w
8.
5)
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, 111

2 3.6
21 4
2 5
11 10.1 9.1
10 8 11
1 2
100
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111

() ()
(mm) (mm)
1 -77 -26 -127 1908 786 | 7 188 226 158 1513 302.2
2 -55 -05 -103 1747 603 | 8 189 225 158 1357 396.2
3 -09 36 -51 1830 1045| 9 138 181 9.8 1462 2055
4 6.6 126 08 2374 919 |10 80 137 3.0 1865 160.8
5 99 156 47 2414 931 |11 19 68 -27 1667 77.3
6 15.0 19.7 107 181.0 1925 |12 43 05 -89 1819 456
() ()
(mm) (mm)
1 22 66 -22 1964 46.7 249 288 220 1950 3433
2 36 89 -10 1851 645 25,7 301 223 2118 309.9
3 76 130 28 208.0 88.0 216 262 177 1929 160.9
4 134 193 78 2372 1543|10 162 238 11.2 2279 487
5 176 231 126 2401 165.1|11 101 157 53 196.2 49.8
6 214 262 174 1971 251.8| 12 46 100 -01 1936 24.1
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() ()
(mm) (mm)
1 11 59 -30 1628 36.9 248 285 219 1948 2409
2 21 69 -23 1604 575 259 301 221 2426 223.0
3 6.3 118 14 2020 719 214 264 169 1994 158.0
4 124 184 64 2307 103.7|10 154 214 95 2271 333
5 171 227 116 2493 111411 91 150 3.7 1800 432
6 210 258 169 2115 2470] 12 38 89 -09 1553 2438
() ()
(mm) (mm)
1 59 78 23 695 609 256 288 227 2029 2733
2 56 91 26 947 634 26.7 29.8 236 2045 309.1
3 85 120 4.8 1502 106.2 227 258 195 169.1 1625
4 133 170 93 1978 803 |10 178 211 142 1913 58.1
5 172 211 133 2143 1099 |11 124 157 89 139.7 543
6 209 245 17.8 1797 1855] 12 77 107 4.6 83.7 383
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3 4 160 180

80 90
3 4)

( 112) ,

113
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8 7, 8
15 20
112.
(2 7 ) o o o o o
(4 9 ) o e} O o) o
(8 12 ) o O
(22 5 ) o O

, 1997, http:/ / 203.241.52.190>
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113.

810 820 |11.20 11.30 60 120
, ' ' ' ' 1.20 3.20
140 210 ( - )
410 5.10 9.1 9.30 |
1 20 | 11.20 11.30 120170
, 810 8. ' ' , 3.20 4.20
170 230 ( )
410 5.10 9.1 9.30
90 140
12.10 12.30| 3.10 3.30
21 228 51 5.30 30 90
' ' ' ' (20 ) 7.10 7.30
30 90 ( )
, 21 228 51 5.30
(20 )
0 40
320 410 | 620 7.10
150 200
31 3.20 6.1 6.20
1 320 6.1 6.20 150 200
: 8. ' ' ' 11.20 12.20
130 180 ( )
320 410 | 620 7.10
50 110
410 5.10 9.1 9.30
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8,000
20%
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1997 12 31

8,000 , 1999

50%

MCT

6,000 , 2000
( :

2000

8,000

2000
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3,000

MCT, MNT
MCT

20

1998
2001
, 1996)

2000

MCT



) - MCT
MNT

() 114
MCT ) -

) - MCT
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114.

(

)

(

)
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MCT — MNT 1 -
- MNT 2 - ~ MNT 3 ( )
50%
115
115.
50%
(ha)
9,000 15,000 156 ha
5,000 8,500 86 ha
1,000 1,700 18 ha
6,000 10,200 104 ha
4,500 7,600 78 ha
500 850 9 ha
5,000 8,100 87 ha
500 850 9 ha
6,000 10,200 104 ha
6,500 11,700 113 ha
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( ) 15,000 156 ha,

() 10,200 104 ha, () 8100
87 ha, () 11,700 113 ha
MNT ( )
( )
8 10 10,000
8 10
MCT MCT MNT
MNT
(11
(
12).
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50%



MCT
MNT

11.

12.
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2000

e 1998 2000

e 2001
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50%
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MCT

MCT MNT

- 276 -



. 1996.

. 3724 27
. 1991 1996.
. 1997.
( 15 ) pp.175 176.
. 1992.
257.
. 1996.
. 1995.
PP.328 346.
. 1994
. 35:330 336.
. 1995.
. 1996.
. 1996.
. 1992. : . 86
. 1995,
. 36:46 49
. 1996.
. 37:228 231
. 1969. . .75 14,
. 1970. . STF.
70(5):1 61.

- 277 -



. 1992. . 264.

. 1995.
. 40:580 586.
. 1994,
. 1994.
. 35:213 219.
. 1966.
: 47 66.
. 1997.
. 1997.
.1985.

Basra, A.S. 1995. Seed Quality: Basic Mechanisms and Agricultural Implications,
Food Products Press.

Beukema, H.P. and D.E. Van der Zaag. 1990. Introduction to Potato Production.
Pudoc Wageningen.

Bradbeer, JW. 1988. Seed Dormancy and Germination, Blackie, New Y ork.

Bremner, P.M. and M.A. Taha, 1966. Studies in potato agronomy. |. The effects
of variety, seed size and spacing on growth, development and yield. J. Agric.
Sci., Cambridge 66:241 252.

Burton, W.G. 1978. The Physics and Physiology of Storage, ed. P.M.Harris,
Chapman and Hall, London.

Crissman, C.C. and J.E. Uquillas. 1989. Seed Potato Systems in Equador: A Case
Study. International Potato Center.

Douglas, JE. 1980. Successful Seed Programs: A Planing and Management Guide,

Westview Press, Colorado.

- 278 -



Fenner, M. 1985. Seed Ecology, Chapman and Hall, London.

Gunasan, H.P.M. and P.M. Harris. 1968. The effect of the time application of
nitrogen and potassium on the growth of the second early potato, variety
Craig's Royal. J. Agric. Sci., Cambridge 71:283 296.

Ifenkwe, O.P. and E.J. Allen. 1978. Effect of row width and planting density on
growth and yield of two main crop potato varieties. J. Agric. Sci., Cambridge
91:279 289.

Krijthe, N. 1962. Ontwikkeling en groei aardappelknol en aardappelplant, I1BVL
Publikatie 84, IBVL Wageningen.

Levy, D. 1986. Tuber vyield and tuber quality of several potato cultivars as
affected by seasonal high temperatures and by water deficit in a semi-arid
environment. Potato Research. 29:95 107.

Lommen, W.JM. 1993. Post-harvest characteristics of potato microtubers with
different fresh weights and from different harvest. .Losses during storage.
Potato Research. 36:273 282.

Lommen, W.JM. 1995. Basic Studies on the Production and Performance of
Potato Minitubers. Ph.D. Thesis, Wageningen Agricultural University.

Lommen, W.JM. and P.C. Struik, P.C. 1992. Production of potato minitubers by
repeated harvesting. potato Research. 35:419 432.

Park, SW., JS. Koo, JH. Jeon, H.S. Kim and H. Joung. 1997. Relationship
between size of potato microtubers and quality as seed potatoes. Kor. J. Hort.
Sci. (in press)

Potato Variety Handbook. 1997. National Institute of Agricultural Botany, U.K.

Ryan, P.F. 1961. Recent Studies on potato manuring in Ireland. European Potato J.
4:165 173.

Toole, E.H., H.A. Borthwick, S.B. Hendricks and V.K. Toole. 1953. Physiology of
seed germination. Ann. Rev. Plant Physiol. 7:299 324.

- 279 -



Vander Zaag, P., A.L. Demagante and E.E. Ewing. 1990. Influence of plant
spacing on potato morphology, growth and yield under two contrasting
environments. Potato Research. 33:313 323.

Van Es, A. and K.J. Hartmans. 1987. Dormancy, sproutng and sprout inhibition.
eds.,, Rastovski, A. et al., Storages of Potatoes, Pudoc Wageningen, pp.114
140.

Wurr, D.C.E. 1978. Seed tuber production and management. ed., P.M. Harris. The
Potato Crop, Chapman and Hall, London, pp.327 354.

Young, N. 1990. Seed Potato Systems in Developed Countries: Canada, The

Netherlands and Great Britain. International Potato Center.

- 280 -



KIST

- 281 -




) -

) -

) -

) -
W.JIM. Lommen Wageningen
aan Vos Wageningen
Wageningen

Bristol University

- 282 -




- 283 -




	인공씨감자 국내농가 실용화를 위한 최적재배방법 및 보급시스템 개발
	요약문
	목차
	제1장 서론
	제1절 연구개발의 목적 및 범위
	제2절 연구개발의 방법

	제2장 인공씨감자의 휴면 조절 및 타파기술
	제1절 서설
	제2절 감자 품종 및 크기에 따른 휴면
	1. 주요 감자 품종의 휴면기간
	2. MCT 크기에 따른 휴면기간
	3. MNT 크기에 따른 휴면기간

	제3절 MCT의 휴면타파 방법
	1. 휴면타파에 미치는 광의 영향
	2. 휴면타파에 미치는 화학물질의 효과

	제4절 MCT의 휴면연장 방법
	1. 저온 및 ABA에 의한 휴면연장 효과
	2. 플라스틱 필름 포장에 의한 휴면연장 효과

	제5절 씨감자 맹아에 미치는 온도·광·습도의 영향
	1. MCT 맹아에 미치는 온도·광 및 습도의 영향
	2. 온도와 MCT 및 MNT 출아와의 관계

	제6절 수확 후 저장기간에 따른 씨감자의 활력 및 성분의 변화
	1. 저온저장기간에 따른 출아력의 차이
	2. MNT 수확 후 내부 성분의 경시적 변화


	제3장 인공씨감자의 품종별·지역별·작형별 최적 재배방법 개발
	제1절 서설
	제2절 재배조건에 따른 MCT의 수량성
	가. 재료 및 방법
	나. 결과 및 고찰

	제3절 재배조건에 따른 MNT의 수량성 평가
	가. 재료 및 방법
	나. 결과 및 고찰

	제4절 감자 생육 및 수량에 미치는 MNT 크기의 영향
	1. MNT 크기에 따른 생육 및 괴경수량
	2. 파종기 및 파종심도에 따른 MNT의 생육 및 수량
	3. MNT의 수확 후 일수(서령)에 따른 생육 및 수량
	4. 질소 시비수준 및 재식주수에 따른 감자의 생육 및 수량
	5. MNT 크기에 따른 초기 생장력 비교
	6. MCT와 MNT 크기에 따른 再生力비교

	제5절 MCT에서 MNT, MNT에서 MNT의 생산방법 개발
	1. 폿트에 의한 생산 방법
	2. 대형 플라스틱 상자에 의한 생산 방법
	3. 노지에서 생산 방법
	4. 배지경에 의한 생산방법

	제6절 MCT 및 MNT 생산기술의 평가

	제4장 경제성 분석을 통한 인공씨감자의 최적 생산 및 보급시스템 개발
	제1절 국내의 감자생산과 씨감자 수급 현황
	1. 감자 생산 및 수급 현황
	2. 씨감자 생산 현황 및 공급율

	제2절 우량 씨감자 공급과 소요량 추정
	1. 우량 씨감자 공급의 필요성
	2. 씨감자 소요량 추정
	3. 씨감자 유형별 비교

	제3절 씨감자 생산 및 보급체계 분석
	1. 국내 씨감자 생산 및 보급체계의 현황
	2. 국내의 씨감자 생산 및 보급체계의 문제점
	3. 주요 감자생산국의 씨감자 생산단계 및 역할 분담

	제4절 경제성 분석을 통한 인공씨감자 최적생산시스템 분석
	1. 인공씨감자 생산체계(안)
	2. 생산체계(안)별 경제성 분석
	3. 최적 생산체계의 선정

	제5절 우량씨감자 생산 및 보급시스템 개발
	1. 씨감자 생산지 선정 요건
	2. 씨감자 생산단지와 공급체계의 제안
	3. 새로운 씨감자 생산 및 공급체계를 위한 정책 건의


	참고문헌


