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SUMMARY

I. Title of research

Development of Advanced Cultural Techniques for Planting Year Fruiting and High
Production of Large-Size Fruits in Apples

II. Object and necessity of the research

The introduction of dense planting system increased the scale of apple industry.
However, lots of problems were brought out in the distribution of dense planting system
because of the poor systematic research about the proper management. The improper
management system had been distributed by the governmental research institute,
agricultural colleges, and agricultural cooperate units, respectively. The present study
performed a systematic research for gathering and establishing proper orchard management
systems. Another research was also conducted to establish the practical basis for the

distribution of high quality nursery.

III. Contents and scope of the research

The application of dense planting system is not an optioanl fact but a required matter
in modern orchard management. The proper orchard management system seems to have
not been established after the introduction of dense planting system, about 30 years ago. In
these days, the governmental research institute tried to distribute the proper system after
the systematic investigation. However, lots of orchardists met the difficulty in accepting
and applying the system. To establish a suitable dense orchard, orchard managers have to
plant high—quality nursery, and then they cared them with systematic management. The
current research was carried out to establish the supply system of high-quality nursery
and proper orchard management systems. The authors anticipate the improvement of
nursery supply system and increase of apple orchard productivity. Business analysis was
additionally performed for the apple orchards managed by different systems to established

the proper business model of apple orchards.



IV. Results of the research

Exp. 1. Development of orchard management systems for producing

large size fruits in planting year

1-1 Studies on the proepr soil management for dense planting orchards

We provided nutrient solution, SCB (Slurry Composting Bio-Filtration) after measuring
the demand levels of nutrients in orchard soil. The supply of SCB showed the same or
higher level of efficiency in soil management and tree growth compared to the conventioanl

fertilizing method.

1-2 Comparison on orchard management systems for dense planting systems

The current research observed the dense planting orchards as a established ones to
9-yvear-old ones. The orchard management systems involved the methods of pendant
branches with dense planting (T-1), tall leader with horizontal-pinched branches (T-2),
slender spindle (T-3), pendant branches without heading—back (T-4), scaffolds and laterals
with heading-back (T-5), upward branches with pendant bearing shoots (T-6), and

corn-shaped canopy with horizontal-pinched branches (T-7).
1-3 Establishment of tree vigor measurement
The vigor of entire tree could be expressed with the numeric value through measuring

the cross—sectional rate of branches to a leader. Additionally, we estimated the nitrogen

level in shoot bark through capturing the light-emit image of the shoots.
Exp. 2. Development of high—quality nursery with low cost
2-1 Grafting methods for producing high—quality nursery
The authors devised a new grafting method through the betterment of the conventional

method. The method is expected to apply into the production of high—quality nursery after

the reform of some technical difficulties.



2-2 Development of the system for producing high-quality nursery

Orchardists could managed the planted nursery with some different methods as a
conventional one, nutrient solution fertilizing, and pot cultivation. Nutrient solution fertilizing
improved the quality of nurseries. The nurgery grown by nutrient solution showed tree

growth with satisfied degree, which showed the possibility of the fruiting in planting year.

Exp. 3. Development of high—quality nursery with low cost

3-1 Physiological examination on cultivation techniques for dense orchards

Orchard management system altered the nutrient contents in soil but did not change
the mineral content in leaves and shoots. We measured the sugar efficiency of the fruits
beared in tree canopy. The fruits with higher sugar efficiency were found in inner part for

younger apple trees but found in outer part for the elder apple trees.

3-2 Development of business model for dense orchard
We compared the business efficiency for the apple orchards with different management
systems. The business efficiency was higher for the orchard managed by T-2, T6, and

T-7 systems but lower in the apple orchard managed with T-4 system.
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COD
52,500
43,100
37,300
23,700
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18,200
17,900
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BOD
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10,650
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4
7
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0
3
SS: Suspended Solids (5% 2)




HEF

0.002

%) (20131 ZA}H)

S

0.001
F(%)] x 100

13
=

T-N

=
K3

0.002

MR AR T (D9

o

-+

v

N

0.005

H](SCB)

<

0

0.02

4

—

NV

0.23
Hl Alg=F (L/10a) = [A2 A¥] #H(kg/10a) / 2H]

ol

=

—_
file)

AJr

sto] 395H 9¥7HA]

S

_g]

22 2] v) 2}

A3

&}
nlalskglom 1 Ayb= offol A

S

On
=

tol E ol

°

A #A

el
N
s
BR
™

0.8
1.1

EC
(ds/m)

2.1
2.2
NS

=iy

9.3
8.4
ok

ety

ShEFRl AL (2013 2AH

284 ol (cmol/kg)

Ey

1.70
2.48

_17_

fraat

(mg/kg)
844
803
NS

(g/kg)
43
40
NS

7=

(1:5)
6.7
6.6
NS

Qs

L
=

iy

~Test

A
SCBA] &

A e




]

fu

A7 AEZZ(EC) oA Ua =2

JEF
0.0013 a
0.0013 a
0.0014 a
0.0014 a
0.0014 a
0.0009 a
0.0009 a

0.0009 b

%) (20149 =A})

vl 1| E
0.0138 a
0.0138 a
0.0222 a
0.0226 a
0.0113 a
0.0126 a
0.0180 a
0.0185 a

vl ol (9

ity

0.0468 a
0.0444 a
0.0325 a
0.0342 a
0.0409 a
0.0437 a
0.0386 a
0.0388 a

0.0096 a
0.0096 a
0.0209 a
0.0200 a
0.112 a
0.0112 a
0.0215 a
0.0212 a

0.13 a
0.12 a
0.17 a
0.17 a
0.11 a
0.11 a
0.14 a
0.15 a

0.72 a
067 b
1.69 a
1.60 a
055 a
057 a
174 a
155 b

B3 A H]
SCB Al &
3 Al 1]
SCB A&
3 Al
SCB A&
B3 Al H]
SCB Al &
5% oA 54

i
R
jod
oF

i

atol Al W el Gl i

A AW I A

ko3
T

1 A&

H

e} 4]

Hj Lol A 3ol

!

oA el
der ek ohekA

N
A

uE
Bn
;OL
o

=
=

A

Hou A W FUE

=

=

Aol

2R
AN

m

]
=

A

A

+o]

°

&
AR U Eeu] Al A

Al

4

-

3}
F7EA] 2

Qs

A H]

fom o1 AdE <F 15>, <% 1-6>3

7}
B3t 2A O FEAF el At ol

RS

d

At
T} &

(o2

ol A4

o

-

A A7 == 7}

1]

7 W s

A

T E!

)
+

)
A=

2 Apah

<

‘

A AT

5
T

AlE2E Ababdel A

_18_



i
i
i
S,
A
r
R
o,
%2
o
Py
lo
t
o
i
)
38
o
iin)
X
2
lo
it
o AN
£
S
kr
i
fol
<
R
1o
>
ofo
rlo
r o)
o

A A FA B
v Al & G 217 g | FOEF | A
(cm) (cm) (mm) (cm) (mm)
- T Al H] 329 a 228 a 50.6 a 155 b 1,510 b 165 a
i SCB Al& 323 a 225 a 414 b 200 a 2,054 a 134 b
5 e A H] 361 a 226 a 446 a 151 a 1612 a 15.7 a
s SCB A& 296 b 230 a 415 a 156 a 1,562 a 146 b

5% sEolAM vsHA.

S FRAHE A Este] ESHYE AT 5 o Albde] A9k wlalste] YA E
AAs

A Fhdyp g ein] shel ol AL S Wl Ay} (T EFAM= FAAH AolE
AAYE W 543 A vEuA @skt. dA A= wlatlA ddahedeA AikE o)
BEHE AGGLET = UeEt 9, SR FFo0A NS vad Ade= da s
AlEgE FAA Y] ALl Atk e] FART A SAHEAeH RASAAH e 2
A7t HEH A

vl S F3ol wel fxprh dAste] dAR FEFer JIAHI= ofHAT E AEAY FAds
Ladue] A& EY Ul FEFEFE A e5E e olF A ANAES FAAE
Ae Aoz dAHT}

<H 16> FAHEx g Alg S ALY 2 A EA vl (20143 24D

G 2154

L e A ok 3} g5 Ha A
W7 | (kg/F () CBx) | (%) )

- T3 AH| 370 a 11.0 a 300.3 a 143 a 022 a 326 a

7 SCB A& 39.3 a 11.7 a 2966 a 143 a 0.22 a 277 b

- G A H] 4377 b 12.6 b 2883 a 144 b 0.20 a 288 a

o SCB A& 49.3 a 139 a 2850 a 150 a 021 a 288 a

5% TEolAM w4,
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<GE1-8> WAAEY #e|A A H AxE A A v
Az a1 (cm) AxE 8 (m?)
% | 7Y
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

T-1 | 210.6 | 254.5 | 305.4 | 357.0 | 370.1 | 391.1 | 400.7 | 465.5 | 498.8 | 0.24 0.68 0.82 0.99 1.50 1.59 1.61 1.72 1.73
T-2 | 176.9 | 250.1 | 370.3 | 417.3 | 419.9 | 451.7 | 474.2 | 496.1 | 506.8 | 0.04 1.79 2.65 3.54 5.16 5.55 5.86 6.00 6.45
T-3 | 175.4 | 234.3 | 332.5 | 371.8 | 407.8 | 449.2 | 454.5 | 487.8 | 498.5 | 0.10 1.20 2.70 3.78 4.71 5.06 5.19 6.31 6.42

S| T-4 | 187.9 | 226.1 | 289.8 | 315.3 | 372.5 | 415.7 | 461.0 | 474.5 | 490.3 | 0.08 0.65 0.83 1.97 2.38 2.79 2.89 3.15 3.52
T-5 | 207.4 | 237.6 | 287.9 | 308.0 | 409.7 | 418.4 | 483.4 | 510.1 | 534.8 | 0.22 1.23 2.49 3.60 5.73 9.26 16.99 | 27.02 | 29.34
T-6 | 200.6 | 236.1 | 295.3 | 318.9 | 360.5 | 418,4 | 434.7 | 491.4 | 515.2 | 0.22 1.07 2.34 3.05 6.72 7.80 8.42 | 18.55 | 19.46
T-=7 | 197.6 | 252.1 | 343.0 | 379.4 | 359.9 | 387.6 | 434.7 | 513.6 | 527.3 | 0.25 0.34 0.46 0.56 0.99 1.70 1.98 3.02 3.10
T-1 168.8 | 206.2 | 268.5 | 293.3 | 343.1 | 398.6 | 404.3 | 473.0 | 478.6 | 0.18 0.34 0.44 0.70 1.01 1.14 1.32 1.64 1.76
T-2 | 156.6 | 217.5 | 319.0 | 359.6 | 370.5 | 388.7 | 395.9 | 485.5 | 477.4 | 0.02 0.47 0.69 1.51 1.76 1.85 2.34 6.31 6.42
T-3 | 176.0 | 224.9 | 306.5 | 339.1 | 400.3 | 396.6 | 429.1 | 468.2 | 476.0 | 0.16 0.72 0.98 2.02 2.28 3.12 3.84 5.93 6.03

o= T-4 | 165.1 | 205.1 | 271.7 | 298.3 | 317.6 | 349.8 | 362.6 | 455.4 | 470.6 | 0.01 0.54 0.72 1.29 1.75 1.65 1.93 2.68 2.77
T-5 | 167.5 | 217.3 | 233.6 439.9 | 467.0 | 492.9 | 0.15 0.31 0.84 25.57 | 26.86 | 28.16
T-6 | 171.2 | 209.6 | 273.7 | 299.3 | 353.7 | 397.8 | 402.9 | 470.1 | 492.9 | 0.13 0.73 0.95 3.12 5.30 6.84 9.75 | 12.76 | 18.62
T-7 | 215.8 | 247.1 | 302.8 | 320.1 | 363.2 | 421.5 | 436.6 | 495.4 | 508.6 | 0.25 0.47 0.61 0.98 1.60 1.78 1.86 2.91 | 2.99

T-1: adA FAS, T-20 u5a FA5E A4, T-3: 74 4 FAG, T-4: 35 F8Y, T-5: 244 daddHd 38,

T-6: 54 & AnA s, T-70 958 FA5F3 HA
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<E 1-9> BT BRI E Axpd Ay ulw
Az w34 A4 (71/10a) Axd w9l 3 Sekton/10a)
w5 | TY
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

T-1 5,818 9,355 | 11,280 | 14,203 | 17,274 | 17,568 1.68 2.62 3.27 4.24 5.00 5.09
T-2 6,909 12,217 | 165,246 | 15425 | 17,718 | 17,000 1.99 3.41 4.39 4.55 5.13 4.89
T-3 7,783 14,237 | 14,375 | 14,436 | 17,438 | 17,316 2.19 3.77 4.09 4.23 5.15 4.92

=2 | T-4 4,330 12,268 | 14,629 | 15,181 | 16,765 | 16,456 1.34 4.19 4.31 4.44 4.18 4.84
T-5 4,279 11,569 | 15,420 | 15,792 | 15433 | 16,913 1.27 3.40 4.57 4.72 4.57 5.01
T-6 3,830 10,845 | 10,893 | 12,083 | 14,958 | 17,056 1.02 2.54 2.97 3.52 4.39 4.66
T-7 6,443 11,294 | 12,199 | 13,100 | 14,413 | 18,831 1.84 3.06 3.50 3.92 4.18 5.40
T-1 5410 | 9,980 | 10,436 | 12.058 | 14,955 | 16,512 | 17,615 1.80 2.85 3.98 3.91 4.43 4.89 5.72
T-2 2,561 | 6,762 9,512 | 10,213 | 14,158 | 13,537 | 18,052 0.76 2.00 2.81 3.02 4.18 4.00 5.46
T-3 2,683 | 6,012 7,825 | 9,553 | 12,071 | 12,375 | 16,530 0.79 1.77 2.30 2.80 3.54 3.63 4.85

T2 | T-4 4,640 | 7,912 9,382 | 9,707 | 13,372 | 14,364 | 16,296 1.39 2.37 2.81 2.90 4.00 4.30 4.87
T-5 4,740 14,027 | 15,562 | 15,881 1.40 4.05 4.49 4.59
T-6 2,029 | 7,762 9,450 | 9,794 | 13,678 | 14,162 | 16,662 0.60 2.30 2.80 2.90 4.05 4.19 4.93
T-7 6,122 | 9799 | 12,853 | 13,112 | 15633 | 16,473 | 18,026 1.77 2.87 3.68 3.86 4.63 4.97 5.31

T-10 oA FA sk, T-20 il FA53 A4, T-3: 74 o3 F4d9, T-4: sb A, T-5: 244 ddia B8,

T-6: 4 4% A4 a5, T-7: 953 FA59 44
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WA B AAE FAS AR ol ae F4

<HE 1-10> BAAT FelAA ¥ FEud FAE (20149 24D,

HE (%) 2 (%)
7 | &9
S El % 2 15 | 25% | 3%5% | 457
T-1 | 165 30.7 389 139 136 26.7 45.0 147
T-2 | 250 626 10.7 18 23.4 59.3 16.8 05
T-3 3.8 396 37.7 188 3.3 29.2 59.6 79
FA | T4 | 237 323 24.7 194 373 27.8 186 16.4
T-5 | 229 443 20.1 12.7 187 384 25.1 17.8
T-6 | 558 29.1 116 35 12,9 186 415 27.0
T-7 | 141 465 25.4 14.1 13.1 54.1 215 113
T-1 | 130 49.4 24.7 13.0 10.7 429 28.6 17.8
T2 | 506 416 6.7 11 474 39.4 105 2.7
T-3 | 132 44.1 176 25.0 115 325 325 235
FR | T4 | 187 52.0 157 136 29.4 447 11.8 14.1
T-5 6.0 400 30.0 24.0 49 34.7 37.4 23.0
T-6 | 549 372 7.1 0.9 12.7 238 25.4 38.1
T-7 | 556 28.6 14.3 16 515 333 12.1 3.1
T-1 394 FA%E, T-2 153 459 A4, T-3 F4 P43 AL, T-4 35 Fay,
T-5 8474 A95e W, T-6 244 43 A4 5, T-7 4558 2459 24,
* FE T4 5(320g /), t(280g oI/, 5 (240g ©1), 4(240g W)
T2 S(340g ©14), t(300g °14), F(260g °14), 2:(260g ).
AR TEFO0%0] A ), 257 60%0] 4 A, 357300014 HA)), 4% F(30%0] 5,

Aol A A7)k AP AgRdA AR Fad
o] A77F AL Aol g FavF FkskAT ZA
olUt) walA] £A7 2o AL AAEE AR FdA T A" Ao EA e 3k

(e}

=
e AA A e et At
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4
R

(m)
35
45 (3.3)
40 4.2 2.7 2.2 54
: 3.1) (19) (15) (50)
35 2.0 115 5.7 3.3 44 14.7 94
' 4.7 (8.5) (4.1) (2.3) (1.6) (5.4) (8.7)
30 3.7 154 3.3 8.6 5.4 77 6.0 26.5 3.2 125
' (8.8) (11.3) (2.4) (6.2) (3.9 (5.3) (2.2) (9.7) (2.3) (11.6)
o5 9.1 16.9 45 159 11.1 14.2 55 36.6 78 11.0 21.8
: (21.6) 124) | 33 | | a15 | 80 98) | 38) (13.4) 6D | ©0 | | 203
20 9.2 14.0 9.8 13.4 11.1 20.6 77 51.3 9.5 37.8 17.1
: (21.7) 103) | (72) On | 80 | | 143 | 63 (18.8) 69 | @ | | 159
15 55 1.8 11.8 12.6 12.2 134 185 9.8 39.6 3.2 45.6 20.2 15
: 130) | (43) 87 | ©3) 88 | O | | 128 | 68 (145) ©3) | @34 | | ass) | a4
10 3.7 55 12.6 14.0 159 134 33.6 12.0 57.3 6.3 11.0 94 3.1
: 87 | (129 03 | o3 | | aim | ©on | | @2 | 63 (21.0) 46 | (80 87 | @9
05 0.0 1.8 54 0.0 5.1 4.6 6.5 3.3 36.6 1.3 0.0 1.5 2.2
: 00) | 43 @0 | 0o 36) | (33 14 | @2 (13.4) 1o | ©0o 14 | ©@o
) o) ) o) ) o) ) s) ) 5] ) 5] ) 5]
33.1 9.1 91.8 44.2 79.6 59.0 106.6 38.3 10.4 262.4 31.2 105.4 100.8 6.8
o (78.5) (21.5) (67.5) (32.5) (57.4) (42.6) (73.6) (26.4) (3.8) (96.2) (22.8) (77.2) (93.7) (6.3)
° 42.2 136.0 138.6 144.8 272.8 136.5 107.6
(100) (100) (100) (100) (100) (100) (100)
T-1 T-2 T-3 T-4 T-5 T-7 T-7
<3y 17> WA BAA D AN 994 A AR S weld A g
(T-1: 282 FA e, T-20 A5 FA5H A4 T-30 4 g3 FA T-4 315 FAW T-5 244 ddsS HE T-6. FAA A3 As S, T-7: 95343 253 14
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a1
(m)
45
40 1.2 3.5 0.7 2.3 1.1
' (2.8) (2.4) (0.5) (1.6) (1.8)
35 2.2 9.6 3.3 45 2.8 2.3 13.3 7.2 44
' (5.1) (6.5) (2.2) (3.4) (2.1) (1.6) (5.2) (2.8) (7.0)
30 5.3 15.1 5.6 9.9 53 5.7 2.1 195 215 3.6 8.9
' (12.5) (10.2) (3.8) (7.5) (4.0) (4.0) (1.5 (7.6) (8.4) (2.7) (14.0)
o5 7.6 184 9.6 10.6 9.3 10.2 3.4 31.8 8.3 13.2 12.2
' (17.9) (12.4) (6.5) (8.0) (7.0) (7.1) (2.4) (12.4) (6.2) (9.9 (19.3)
20 7.6 3.3 14.6 10.5 13.2 10.6 21.6 8.0 448 9.2 33.1 12.2
' (17.9) (7.7) 9.9) (7.1) (10.0) (8.0) (15.1) (5.6) (175) 6.9 | (24.8) (19.3)
15 4.4 3.3 13.2 13.2 185 145 19.3 12.4 35.6 2.4 46.0 10.0 1.1
' (10.3) (7.7) (8.9) (8.3) (14.0) | (11.0) (13.5) (8.7) (13.9) (1.8) | (34.5) (15.8) (1.7)
10 3.3 3.3 12.3 12.3 159 119 35.2 9.1 46.9 4.7 11.7 6.6 2.2
' (7.7) (7.7) (8.3) (6.5) (12.0) (9.0) (24.6) (6.4) (18.3) (3.5) (8.8) (10.5) (3.5)
05 0.0 1.1 4.6 4.6 0.0 53 8.0 34 35.6 1.2 0.0 1.1 3.3
' (0.0) (2.6) (3.1) (3.4) (0.0) (4.0) (5.6) (2.4) (13.9) (0.9) (0.0) (1.8) (5.2)
] 9 ] 9] ] 9] ] 9] U] 9] U] 2] U] 2]
314 10.9 91.3 56.7 72.6 59.7 104.5 385 32.8 223.4 29.3 104.0 56.7 6.6
k2 (74.3) (25.7) (61.7) (38.3) (54.9) (45.1) (73.1) (26.9) (12.8) (87.2) (22.0) (78.0) (89.5) (10.5)
e 42.3 148.0 132.2 143.0 256.2 133.3 63.3
(100) (100) (100) (100) (100) (100) (100)
T-1 T-2 T-3 T-4 T-5 T-7 T-7
<oy 1-8> UAAY #AGAA H AA 9dA T2 ARG USR 3 Bl A AAkek
(T-1: 182 FA8, T-20 150 FAFH A, T-3 FX s T4 T74 st TG T-5 44 dosd WE, T-60 244 4G A7A 8¢, T-7: 453538 FA5:3 A4
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Robinson(2003)¢] H.atel] o] &} w2 Al glo] 4] 33fo] ol =W Fyke] Ao
ghaslo] o]F AAAS =ouim Y. el ® | ZAVEE DAL A4
3 o]FolmE Al MSEAHS HHa] W o2 k#3497t Shin
=(1989)& =39 A-Bg & FA7E <l Tzog AAFALL
Ao A TR e} TR FEEO FAALY AAHHEG 2 A EkelS ) 1 19}

2] 8= oe 5 o9 = TR AR TR A9 vlwste] Al AlSo

2 3] AW S5 AFS BYrH3

<E T-11> A2 3, 437 ‘T 2@ ‘T2 A A H] 3
A A F 2] A ok A
A g | T o
A&} Tal TE | gma 2= 3% a4 T
(cm) | (em) | ~ ) o s S (kg)
(mm?)
325.7 214.9 1539 18.2 106.3 39.0 11.231

3 =}

312.2 215.5 1394 15.1 1195 494 12.073

; 325.7 298.8 1662 23.8 1654 415 11.683
413 =

329.5 270.1 1543 20.4 154.6 47.3 13.250

71 225 =PWsa su FAANFEY FAHLAE EEWSR 3l 7}
Wy A o] e AR LS BAE




o
%% s S,

Z=x] 2= X A AA < BCA
s 0.5297 8+ 0.20646 0.4784 5%+

o (<0.0001) (0.11349) (0.00011)
- . ~0.15004 0.55699: 0.39703x
T RN (0.25251) (<0.0001) (0.00168)
. 0.00942 0.04933 0.6991 3+

(0.94303) (0.70819) (<0.0001)
. 0.39804 %+ 0.52821#* 0.4951 6%+

R (0.00163) (<0.0001) (<0.0001)
. . 0.4183 1+ 0.63052: 0.46652++
° o (0.00088) (<0.0001) (0.00017)
oA 0.53538x 0.70386: 0.85650%+

(<0.0001) (<0.0001) (<0.0001)

At TR T FFE EFOA FA dHF T o]l Fdw A Ao Fys Ho
2 E=th Ogata 5(1986)2> FrdEWAd- =3 AA 9 AHF} Ao

getol Avtar AHG o]F vgo Agatso] FIhawHA I FA e AlH A}
Hastdoh(Caruso 5, 1999; Strong@ Azarenko, 2000). 53] ¥ F(2007)> #jLt-oll A
FAEHEAI & FAGEA Alolo] AAAAZS FHs] FHe AHI FAo AH 7o
= v olde dAyAdE Haste] # dA7AdE uEed

= ot

Jo] A8 F71e Ao oste] AA

H
N
N
N

NEESR

<oy 1-11> A A1 578
FAAGF =(a+b+c+d+e+f+g+h/A)
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b3l Aol A Kwon 52007 wlLbFo] vigk Aola Farael dg 749 A
AFsstel o] & #A FAZH] AXE HuA HAh B ATAAE 7] ol Fahol
At e) SAA5E SRRAHY 1-11).

Kwon 5Q007)& FA9 A%/t A& e tate] 242 Add wa 2 dpe
FA9 A5k Be Ahelth de®E B7ea 2 ol d# A4uE A4aA e
we dede] uge AW g 10 FEeld we PESS woliw 9tk Kwon
Q07 A FAe AGT AR we AAel o@ FAAFE B
Jatel FAAFE &

SR EIREN

et
Ao
o, J
_0|L
s
N
=
B
=
o,
(i
N 2
rlr
o N
=
-3
=
o,
i
i)
2
(e}
e

254 25-
20+ 20+
g 15 & 15.
L‘Ii_’ 10 S‘j 10
5 5
0 T T T T T T T T T T T T T 1 0- T T T T T T 1
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
Diameter ratio of branches/trunk in 'Fuji’ Diameter ratio of branches/trunk in 'Hongro'
3.46 £ 0.54 (2.27 - 5.17) 3.30 £ 0.51 (2.09 - 4.78)
25- 25
204 204
2 154 ] g 15. )
g g ")
o
qu 10+ L% 10+
5- H 5- H
ol | (TTT B Y s ] 0
04 0.8 1.2 04 0.8 1.2 1.6 20
CA’ ratio of branches/trunk in 'Fup CA ratio of branches/trunk in 'Hongro'
1.22 £ 0.33 (0.58 - 2.20) 1.23 £ 0.30 (0.78 - 2.07)

<ad I-12> A4 3dxk ‘4" 2 S22 AP FARA S B2
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N

o
I
N
it

15 154
g i o
[}
;',' 10 é. 10+
L 1 L
- H - HH
R ([ iSTRT T | (S SIE
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Flower culster density” in 'Fuiji' Flower cluster density in 'Hongro'
8.62 £ 7.62 (0.73 — 29.68) 10.68 + 7.16 (2.77 — 27.96)
20+ 204
154 154
g g ]
5] 3]
:.). 10 ;’,’ 10
[T L
54 54
55 N ,Hﬂﬂmﬂﬂﬂm
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Crop density’ in 'Fuiji' Crop density in 'Hongro'
3.06 £ 2.42 (0.31 - 10.40) 4.45 £ 2.98 (1.09 - 11.90)
20+ 204
154 [ ] 151
g | o) —
o) g
qic;. 10- ;.)— 104
[ 1 L 1
- HH - H
0 | RS - b ,Hﬂﬂmﬁﬂ
0 1 2 3 0 1 2 3
Yield efficiency” in 'Fuiji' Yield efficiency in 'Hongro'
0.89 £ 0.73 (0.08 - 3.19) 1.11 £ 0.79 (0.22 - 2.97)

< 1-13> A4 39z ‘FA4 & T2 Apu A A £

o

O AFelA AFAES FATGHAES o)&ste] IFHLE, AAdYUE FaETE
SA43AHCho2t Yoon, 2006, Choi &, 2009; Jiméneze} Diaz, 2003, Paek -5, 2007, Wang
5, 2006). 7] age] Adeld B A ‘FA AMRUEE lem® FEEA Ao 33

200g9] A 34 AW WE CFR ARE lem’ FUHUEA geA 9 250g9)
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AbE 4570 AAEE Aow FAD 5 vk o7 A= 4 A7 ZE I (Chot Yoon, 2006;
A H

<E I-13> ‘A1 2 ‘F2 FA R FrasF 2ol ofsk AR vl

A2 A EE A% i g 34 5 Fg e
< 1.1 301 b 8546 b
T AR 1.1 - 1.3 46.1 a 13.196 a
1.3 < 46.8 a 13.677 a

‘_-;;4%] 5
< 700 20.2 ¢ 5.756 ¢
ag% 700 - 1100 413 b 11.749 b
1100 < 570 a 16.594 a

3dzk

< 1.1 50.7 a 12.673 a
FAA 5 1.1 - 1.3 52.6 a 12.848 a
13 < 48.3 a 11.430 b

‘g
< 900 359 a 8.238 a
e 900 - 1300 4838 b 11.854 b
1300 < 64.4 ¢ 16.363 ¢
< 1.1 338 b 9.306 b
FAA 5 1.1 - 1.3 471 a 13.325 a
13 < 453 a 12.921 a

‘?——X} b
< 700 293 b 8144 b
Fag% 700 - 1100 457 a 13.013 a
1100 < 519 a 14.626 a

43 =2}

< 1.1 49.7 a 14.025 a
T M A T 1.1 - 1.3 52.3 a 15.026 a
1.3 < 424 b 11.529 b

‘@
< 900 346 b 9.721 b
fragz 900 - 1300 54.4 a 15.260 a
1300 < 578 a 16.202 a
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71x2® ste] ‘FAe ‘T2 ALYl tiste] Al A et RS ES

Ak

AR ATeE F RS BTN FAAFE 11 - 13 FEleR
A% FAA At T ANAES Ay HF iyl gk Aol AAIRE Kwon
5(2007) A FAAFE 1.0 l

Lauri 5(2007)2 A3 &
Tustin 5(2012) 9GA L%
itk siivh webd AqAE
Ao AAdel FEEE &
FAAF7F 1280 o 2}
AP S] A foll = 1.2
AANTHGEE T-13).

uEsle] B AFARES uFstd, FAS dASA FAT
AR 2W7F A|F A ‘TR AbTbEe] AL

m DX
£
Py
)

)

<¥E 1-14> A4 33z ‘Tx 2 T2 A 2 ZFysF - o HAEA v
7

= I} <7 27 Sais = s

#e | A o @ | mm) | mm) | CBn | N | ()
Bt 286.4 73.0 85.2 14.8 334 0.44
E=HA 17.0 19 2.8 0.8 22 0.06

o = s
A 321.8 76.8 90.1 16.6 376 0.54
H A A] 239.7 69.0 72.9 131 291 0.26
. <11 2833 a 726 a 84.8 a 146 a 332 a 043 a
FAA 1.1 - 1.3 284.3 a 72.8 a 84.6 a 149 a 333 a 043 a
13 < 290.6 a 733 a 854 a 150 a 334 a 045 a
< 700 282.8 a 73.0 a 85.2 a 145 b 332 a 043 a
FraT@ 700 - 1100 2850 a 72.6 a 85.1 a 143 b 329 a 0.41 a
1100 < 2916 a 734 a 35.7 a 152 a 336 a 0.46 a
At 241.3 72.6 79.8 139 335 0.41
E=A A} 19.7 2.5 3.4 0.6 23 0.02
o = s

A 272.5 77.4 85.3 15.3 382 0.46
H A A 195.8 66.4 65.0 12.8 270 0.27
sz <11 2471 a 727 a 81.0 a 14.1 a 340 a 0.37 a
FAA 1.1 - 1.3 2451 a 724 a 79.0 a 137 a 337 a 0.40 a
1.3 < 2333 b 72.3 a 78.7 a 138 a 329 a 0.38 a
< 900 2283 b 71.3 a 784 b 138 a 336 a 0.38 a
TraETE 900 - 1300 2432 b 738 a 79.3 b 14.0 a 328 a 041 a
1300 < 254.7 a 73.3 a 82.2 a 141 a 339 a 0.37 a

5% oA Fol4d HA.
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50+
40
S S
= 304 g
> -]
E ]
LC LC
10
O ‘TQX ' . -a__a
-20 -10 0 10 20
Adjusted by vigor balance in 'Fuiji’
50
40+
S S
= 304 =
5 5
& 20- 3
(< o
L L
10
0 T T T T -
-20 -10 0 10 20
Adjusted by yield efficiency in 'Fuii'
50+
40+
5 % 5
g 20 S
g = g
LC LC
10
0 : . T ara
-20 -10 0 10 20

Adjusted by vigor and yield in 'Fuji'

H+

5.95 (-16.29 to 12.37)
4.75 ( -6.03 to 10.22)
4.98 ( -8.49 to 10.35)
+ 4.58 ( 5.21 to 10.55)

H H

<2 1-9> A4 39z ‘A4 g g2 A A B sk 2de] od 3
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50+
40+
30+
20+
10
0 1 T T T -
-20 -10 0 10 20
Adjusted by vigor balance in 'Hongro'
50
40
30+
20+
10
0 T —- T T T T T T -
-20 -10 0 10 20
Adjusted by yield efficiency in '"Hongro'
50
40
30+
20+
10
0 T —- T T T T T T -
-20 -10 0 10 20
Adjusted by vigor and yield in 'Hongro'
+ 8.15 (-18.86 to 12.93)
+ 6.10 ( -8.28 to 11.16)
+ 4.60 ( -7.55 to 9.55)
+ 4.87 ( -7.43 to 9.69)



50
404
S S
< 30- g
> -]
E ]
LC LC
104
O a a a . . a_a
-20 -10 0 10 20
Adjusted by vigor balance in 'Fuiji’
50
40+
S S
= 304 =
5 5
& 20- 3
Qo o
L L
10+
O T ara
-20 -10 0 10 0
Adjusted by yield efficiency in 'Fuii'
50
40
o 20 3
o o
IC (I
104
0 a a a ’ : a_ a
-20 -10 0 10 20

Adjusted by vigor and yield in 'Fuji'

+ 5.59 (-11.10 - 12.45)
+ 4.16 ( -7.28 - 10.96)
+ 4.16 ( -7.17 - 8.72)
+ 4.53 ( -8.17 - 9.89)

<™ 1-9> AX 39 FA L FR AT 54 2
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50+
40+
30+
20+
10
0 a_ a ’ ’ a _a a
-20 -10 0 10 20
Adjusted by vigor balance in 'Hongro'
50
40
30+
204
10
0 - o a » . — - -
-20 -10 0 10 20
Adjusted by yield efficiency in '"Hongro'
50
40
30+
204
10
0 - T - T T "—\‘ T -
-20 -10 0 10 20
Adjusted by vigor and yield in 'Hongro'
+ 4.15 (-8.41 - 9.68)
+ 2.68 (-3.77 - 5.86)
+ 4.18 (-5.46 - 9.14)
+ 2.90 (-3.79 - 7.02)
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s e R PR I S

FA A2 3 A4 ‘T2 A% B AR
Luminosity value : 50 Luminosity value : 50
R value : 50 R value @ 50
G value : 50 G value : 60
B value : 50 B value : 50
M — S —
A Az A A A A
Luminosity value : 40 Luminosity value = 50
R value : 40 R value : 50
G value : 45 G value ' 55
B value © 30 B value : 60

<ad 1-11> 394 ‘A4 2 g2 Al dages 3 7k 24
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<E O-2> J5EH d 52 8 ‘g8 B 54 v
g2 | Amwy | 9 2A e | S S o
3y 33 Db 443 ¢ 96.7 a
Hq+ 5 4.2 b 588 b 90.0 a
A A 30 37 Db 5.5 b 3883 a
) AT 60 27 ¢ 87.7 a 25.0 c
Hq4 5 4.2 b 943 b 97.7 a
HEA AT 30 58 b 477 ¢ 95.0 a
AT 60 86 a 43.8 ¢ 90.0 a
73y 6.5 b 594 b 96.3 a
H+ 5 83 a 788 a 89.6 a
a3 T 30 93 a 899 a 3818 b
‘T2 H 60 76 a 780 a 311 c
A4 5 74 a 56.5 b 96.0 a
Rl H 30 20 c 65.6 b 48.0 ¢
A4 60 26 c 64.8 b 280 ¢
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X M-2> 78 ¥ &4 775 g% v
=5 T4 A (%) Q1A (%) ZE (%) Za (%) | vtadlsE (%) | HEF (%)
9
T-1 0.66 0.12 0.0092 0.03860 0.0142 0.00115
T-2 0.77 0.14 0.0099 0.04735 0.0144 0.00130
T-3 0.57 0.09 0.0106 0.04545 0.0094 0.00155
T-4 0.60 0.11 0.0123 0.04300 0.0132 0.00100
T-5 0.60 0.12 0.0112 0.04325 0.0138 0.00098
T-6 0.65 0.09 0.0090 0.04635 0.0132 0.00100
. T-7 0.57 0.10 0.0111 0.03980 0.0099 0.00165
%
T-1 1.79 0.16 0.0204 0.02075 0.0209 0.00100
T-2 155 0.18 0.0213 0.02437 0.0198 0.00094
T-3 1.58 0.17 0.0192 0.03630 0.0175 0.00106
T-4 159 0.14 0.0112 0.03980 0.0235 0.00100
T-5 1.35 0.14 0.0116 0.03858 0.0212 0.00089
T-6 1.35 0.16 0.0123 0.04305 0.0164 0.00090
T-7 1.59 0.17 0.0124 0.03908 0.0181 0.00078
&3
T-1 0.58 0.12 0.0112 0.04758 0.0089 0.00156
T-2 0.62 0.11 0.0123 0.04325 0.0101 0.00125
T-3 0.75 0.16 0.0104 0.02915 0.0123 0.00130
T-4 0.48 0.12 0.0101 0.04200 0.0142 0.00099
T-5 0.63 0.09 0.0090 0.04343 0.0144 0.00135
T-6 0.55 0.14 0.0110 0.03925 0.0139 0.00070
.- T-7 0.58 0.11 0.0106 0.04325 0.0122 0.00090
?3
T-1 1.85 0.18 0.0188 0.01975 0.0251 0.00101
T-2 1.9 0.17 0.0202 0.03798 0.0197 0.00095
T-3 153 0.14 0.0231 0.02057 0.0225 0.00089
T-4 1.85 0.14 0.0127 0.03980 0.0179 0.00100
T-5 1.95 0.16 0.0195 0.03537 0.0181 0.00079
T-6 153 0.17 0.0216 0.02107 0.0198 0.00090
T-7 155 0.16 0.0209 0.02514 0.0201 0.00105
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LAY #YAA wE SR U g5sE o]8Es&S FAste] vas ARdAs

<T-2> #AAA7L AEf AA L} vlaste] £ o] &8 &S HAWH <T-7> #YAA= 22

o] &8 &S YERAT

FH FdTd FA el S UlFet gFE FESG T BFsE o]lgEsS vud
A

Ao Ao BE BAAL S R G5EE o]

Az

Ho=z

A a2k 2] of] A
7t T3 M-3).

<E M-3> EAAGY @A AA E 6d3 ‘T2 3 ] 79 ¥ g5slE o888 v
s o B JEs
T £ #3 (ml/mg) ¥X: 9 (ml/mg) 2% (ml/mg)

(A+3 ml/mg)

- 84.7 19.9 46.2 208.4
T-1

LIRS 86.6 23.8 472 200.8

- 93.3 215 475 2957
T-2

RS 93.4 23.1 439 2234

B 86.6 23.8 39.5 207.8
T-3

IR 83.1 24.6 31.3 194.0

- 93.2 22.6 480 226.9
T-4

LR 75.6 187 487 194.0

B 80.4 18.3 255 191.0
T-5

o5 89.0 14.0 33.8 164.0

Ul 5 80.4 18.3 472 200.8
T-6

o5 74.4 12.0 33.8 164.0

R 722 119 35.7 170.4
T-7

LR 89.0 14.0 255 191.0
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T WEe] "@dtE o8 R Eol

ol &g &R} = =1 R ] B gAA "2 <T-5>9 EFstE o]ggso kil
T-1>3 <T-6>9] o] & FTZES ¥gkth A7 FAE 71E9 sty A de A H 3
vluste] =3 ] HA o ©dlE o838 B FAIFoR A2 1 ouE =
T YTHEE M-3)
<GE IM-3> YA g #3g A4 8 9dak ‘52" 3 U 29 1 eB4538tE o]ga§ vl
29 | 94 | B9 yme | TEY @img | A9 (mmg) g
(A2 ml/mg)
5 46.9 19.5 21.4 117.1
T-1
95 81.6 29.1 38.4 201.6
5 64.2 18.9 32.5 158.1
T-2
CIE 61.3 19.4 27.2 148.0
BIES 445 18.7 18.6 109.6
T-3
CIRS 48.4 19.8 18.2 116.7
BIE 48.3 17.1 21.5 118.1
T-4
o5 65.2 20.6 32.2 160.6
BIES 74.6 21.3 44.6 192.1
T-5
Q5 100.7 25.7 66.7 261.1
5 35.5 14.9 16.7 89.3
T-6
CIRS 54.2 20.6 20.2 129.5
BIE 68.8 22.2 17.2 153.2
T-7
SRS 79.7 24.0 20.0 176.3
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Rk

B AT A ARG ARREe A% G
A5ttt 53 2590 YAAES vnd w Gty
elFQTh BH a5&e T AW BF 60% 458
A5 eUnE Ze a580 ¥ub AL gusi gl

Lo
k)
o
30
o

7ksh vlwate] welel gL
57ksh wlastel A 3uel $ES
Gehla el whebs 5

ohet FApEE ARol

=0
w2 W

(eH9]: €1/10a)

o = A A 7Y o &
(A) (B) (B/Ax%)

59 4,890,662 12,943,264 265
714 vl 5| 73,839 80,841
712 vEn| 124,886 111,503
& oFH] 277,378 486,061
Fd 5| 71,978 139,119
T o] 5,465 41,698
i A A FH] 332,248 880,212
- ﬂ 2t ) 4794 29,917
o Ol s 7] 77| 239,144 1,187,904
: 5 A1 37 100,712 305,873
" Skl 44,602 110,379
I 24 v 290,676 242,713
e F 4,080 1,299
Al 1,569,802 3,617,519
A= (E7A, AA) 51,159 66,792
e G5 H 7,073 0
g2 325,288 1,124,608

7 1,953,322 4,808,919 246

25 2,937,340 8,134,345 277

F-7H71A] 3,320,860 9,325,745 281
258(%) 60.1 62.8
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<GE M-7> A4 792 A s ag A 8 g v

e A e A A
- T-1 T-2 T-3 T-4 T-5 T-6 T-7

2y 2keF (kg/10a) 3,611 4,185 3,860 4,222 3,753 3,613 4,189
@47t (Y/kg) 2,861 3,480 2,445 3,500 3,056 3,815 3,781
Z59 (A) 10,397,493 13,999,860 9,418,232 14,739,926 11,549,709 13,571,650 16,077,219
) 96,638 258,900 137,920 0 30,680 31,207 10,546
4714 H] =1 184,100 126,500 207,333 90,556 2,940 0 169,091
3= OFH] 488,434 405,375 379,333 344,111 1,203,746 239,959 341,466
- 3 =2 93,992 109,800 116,000 213,711 170,030 139,971 130,330
" o =Ll 72,250 18,125 12,767 72,445 28,687 54,433 33,182
° s RRER] 859,129 900,964 472,898 1,930,067 623,420 637,964 737,040
& 2 P ] 19,000 22,500 8,000 90,556 20,776 16,663 31,924
2 ) o) = A 2] 1,860,602 1,104,964 192,837 1,902,955 1,962,218 357,108 934,645
& 3 A] A A} 7] 247,375 204,250 91,308 335,606 509,274 419,862 333,438
4 ) =21 H) 85,000 112,500 112,000 226,389 117,600 61,099 58,068
= ZH) 267,167 61,000 176,189 202,324 416,667 50,647 525,000
7] E}H] & 0 0 0 0 0 0 9,091
A (B) 4,273,686 3,324,878 1,906,584 5,408,718 5,086,038 2,008,911 3,313,819
H o) 2} m 33,000 262,500 11,133 0 150,000 0 10,909
82 1,127,163 726,375 569,000 2,135,300 987,350 1,266,406 1,033,659
27 (C) 5,433,848 4,313,753 2,513,717 7,544,300 6,223,388 3,275,317 4,358,387
A} 7} ) 1,961,225 708,375 1,320,000 1,465,642 1,565,060 1,228,081 1,449,989
EX A8 270,000 0 133,247 450,000 450,000 600,000 450,000
B e R =S RE) 169,693 137,217 87,966 265,273 180,266 124,918 158,309
AAAE Q) 83,076 144,572 7,975 237,413 192,519 136,930 68,072
A (D) 7,917,842 5,303,917 4,062,905 9,962,346 8,611,233 5,365,245 6,484,757
25 (A-D) 4,963,645 9,686,107 6,904,515 7,195,908 5,326,321 10,296,333 11,718,832
271714 (A-B) 6,123,808 10,674,982 7,511,648 9,331,208 6,463,671 11,562,739 12,763,400
=79 (A-D) 2,479,651 8,695,944 5,355,328 4,777,581 2,938,476 8,206,406 9,592,462
258 (A-C)/AX100(%) 47.61 68.53 73.37 48.82 44.86 75.87 73.04
A7t 271 (A7) 194 80 70 144 167 87 132
= TE&-5(A7H) 138 103 79 282 122 156 120

(T-1: T0A FAGE, T-2 T5T FA5E A4, T-3 F4 b $AY, T-4 o4 FAW, T-5 347 404 48, T-6: 344 48 494 84, T-7: 9558 459 44)




<GE M-7> A4 892k Al s ae A7

H 9 Bl

e A e A A
- T-1 T-2 T-3 T-4 T-5 T-6 T-7
A (kg/10a) 3,097 4,950 3,080 3,332 4,086 3,613 4,870
w7} (%/kg) 2,882 3,167 2,445 3,500 2,639 4,559 2,609
Z59 (A) 9,075,750 15,500,000 7,553,210 11,550,444 10,840,000 15,906,177 13,031,250
) 94,238 258,900 146,122 20,680 31,207 54,767
4714 v =&H) 184,100 295,930 226,430 90,556 109,091
= oFH| 501,409 648,600 414,272 344,111 1,206,830 242,181 355,293
- 3 =2 126,920 127,692 126,634 239,972 170,030 139,971 120,864
" o =Ll 72,250 18,125 13,943 72,445 28,687 54,433 33,182
° s RRER] 1,346,779 1,106,490 516,454 1,796,950 681,080 637,964 759,165
& 2 ] 19,000 22,500 8737 90,556 20,776 16,663 31,924
4 ] o5 -2 1,413,075 1,655,400 186,125 1,851,966 970,851 1,250,736 848,830
& 3 A] A A} 7] 457,000 407,254 133,196 326,217 433,411 860,030 344,773
4 ) 44 4] 85,000 112,500 122,316 294,389 117,600 61,099 58,068
= Z2d 1) 267,167 61,000 175,731 202,324 416,667 50,647 525,000
7] e & 9,091
A (B) 4,566,937 4,714,441 2,070,008 5,309,484 4,066,612 3,344,929 3,250,046
] olx}7 262,500 12,159 150,000 10,909
-85 2 1,243,338 1,267,088 334,774 2,135,300 1,265,110 1,266,406 1,228,659
A (C) 5,810,774 6,244,029 2,416,941 7,444,784 5,481,722 4,611,335 4,489,614
A} 7} ) 2,183,563 727 500 741,447 1,465,642 1,597,400 1,228,081 1,690,137
EX A8 168,750 0 132,897 225,000 267,750 300,000 450,000
A E L] 132,782 110,747 67,826 134,062 124,648 62,622 169,119
T AL ) 300,636 292,348 45,234 196,501 59,829 300,244 316,271
A (D) 8,596,555 7,374,624 3,404,344 9,465,938 7,531,348 6,502,280 7,115,140
(A-D) 3,264,976 9,255,972 5,136,270 4,105,660 5,358,279 11,294,842 8,541,637
T7}7}i1 (A-B) 4,508,313 10,785,559 5,483,202 6,240,960 6,773,388 12,561,248 9,781,204
=79 (A-D) 479,196 8,125,377 4,148,367 2,084,457 3,308,653 9,403,397 5,916,110
258 (A-C)/AX100(%) 36 59.7 68 355 494 71 65.5
A7) A7} 5 (A7) 195 80 70 144 167 87 134
= TExE(A7h) 138 166 79 282 145 156 121
(T-1: A FA8, T-20 w5l FA5H JA, T-3: 72 Fgaf FA T-4: 35 Fdd T-5: 244 AvdkS WE, T-6: 24X A 49 85, T-70 4358 A58 44)




<CHH 1> A AR A Al A A A E FgAd T vl
e A e A A
T-1 T-2 T-3 T-4 T-5 T-6 T-7
A2reE (kg/10a) 2,793 3,600 4,176 4,444 3,456 3,176 3,650
w7} (%/kg) 2,778 4,444 2,389 3,333 2,778 4,300 3,330
279 Q) 7,758,954 15,998,400 9,976,464 14,811,852 9,600,768 13,656,300 12,154,500
2714 ul&H] 10,095 258,900 137,920 0 15,360 31,268 0
4714 H] =1 106,200 126,500 207,333 91,111 2,830 0 120,000
3= OFH] 499,200 405,375 379,333 346,222 1,186,266 240,118 339,750
- P =2 110,520 109,800 116,000 215,022 166,560 140,082 129,750
" o Ll 4,500 18,125 12,767 72,839 28,687 54,476 30,000
° s A A 2.1 218,829 900,964 472,398 1,936,183 610,697 638,471 238,366
& 2 s ThH] 18,000 22,500 8,000 91,111 20,352 16,676 11,250
4 ) o5 -2 1,965,600 1,104,964 373,474 1,902,955 1,819,960 357,108 621,563
= A1 A AL ZH) 339,500 204,250 159,119 335,606 509,274 579,306 361,375
A o) G2 1) 60,000 112,500 112,000 227,778 115,200 61,147 52,500
= ZH) 210,000 45,750 174,044 331,177 416,667 63,021 525,000
7] E}H] & 0 0 0 0 0 0 0
A (B) 3,542,444 3,309,628 2,152,388 5,550,054 4,891,903 2,181,673 2,430,054
H o)zl = 66,000 262,500 11,133 0 150,000 0 0
82 497,325 726,375 596,000 2,148,400 967,200 1,267,412 775,500
2A () 4,105,769 4,298 503 2,760,021 7,698,454 6,009,103 3,449,085 3,205,554
27} =8 ) 303,450 708,375 1,320,000 1,474,633 1,533,120 1,229,056 977,250
EX| AR g A n] 90,000 0 133,333 450,000 450,000 600,000 450,000
-5 A -8 ) 86,772 136,454 105,666 272,995 176,662 125,634 111,121
DA AE QAN 30,668 144,572 13,767 396,106 144,571 229,534 71,371
A (D) 4,616,659 5,287,904 4,332,787 10,292,183 8,313,456 5,633,309 4,815,296
(A-D) 3,653,185 11,699,897 7,216,443 7,113,398 3,591,665 10,207,715 8,948,946
T7}7W (A-B) 4,216,510 12,688,772 7,823,576 9,261,798 4,708,865 11,475,127 9,724,446
=79 (A-D) 3,142,295 10,710,496 5,643,677 4,519,664 1,287,312 8,023,491 7,339,204
258 (A-C)/AX100(%) 47,08 73.13 72.33 48.03 37.41 74.74 73.63
A7 x};}ii AlZE) 26 80 70 145 163 87 92
TEx=ZE=A7D 69 103 79 284 119 156 86
(T-1: =84 FA&H4, T-20 W53 FA5H A4, T-3: 72 g 2At T-4: 84 2AW T-5: TAR dv&S 98 T-6: 24X 48 274 a5, T-70 4353 2259 44)




<A 2> A 7dA TR A B AA E AP v
o A e A A
T-1 T-2 T-3 T-4 T-5 T-6 T-7
2y 2keF (kg/10a) 4,428 4,770 3,544 4,000 4,050 4,050 4,727
o} (%/kg) 2,944 2516 2,500 3,667 3,333 3,330 4,231
Z59 (A) 13,036,032 12,001,320 8,860,000 14,668,000 13,498,650 13,486,500 19,999,937
) 183,180 258,900 137,920 0 46,000 31,145 21,001
4714 v =&H) 262,000 126,500 207,333 90,000 3,000 0 218,182
= oFH| 477,667 405,375 379,333 342,000 1,221,226 239,800 343,182
- 3 =2 77,464 109,300 116,000 212,400 173,500 139,860 130,909
" o 2] H) 140,000 18,125 12,767 72,000 28,687 54,390 36,364
° s RRER] 1,499,429 900,964 472,308 1,923,950 636,143 637,457 1,235,714
& 2 ] 20,000 22,500 8,000 90,000 21,200 16,650 52,597
4 ] o5 -2 1,755,604 1,104,964 12,200 1,902,955 2,104,476 357,108 1,247,727
& 3 A] A A} 7] 155,250 204,250 23,496 335,606 509,274 260,417 305,000
4 ) 44 4] 110,000 112,500 112,000 225,000 120,000 61,050 63,636
= Z2d 1) 324,333 76,250 178,333 73,471 416,667 38,272 525,000
7] Ep1] & 0 0 0 0 0 0 18,182
A (B) 5,004,927 3,340,128 1,660,280 5,267,332 5,280,173 1,836,149 4,197 584
1) o)z 0 262,500 11,133 0 150,000 0 21,818
-85 2 1,757,000 726,375 596,000 2,122,200 1,007,500 1,265,400 1,291,318
A (C) 6,761,927 4,329,003 2,267,413 7,389,532 6,437,673 3,101,549 5,511,220
2} 7} -2 1) 3,619,000 708,375 1,320,000 1,456,650 1,597,000 1,227,105 1,922,727
EX AR g 450,000 0 133,161 450,000 450,000 600,000 450,000
o MR RE] 252,614 137,979 70,266 257,551 183,870 124,201 205,497
TAAE Q) 135,484 144,572 2,182 78,720 240,467 44,325 64,773
A (D) 11,219,025 5,319,929 3,793,022 9,632,503 8909,010 5,097,180 8,154,217
(A-D) 6,274,105 7,672,317 6,592,587 7,278,418 7,060,977 10,384,951 14,488,717
T7}7}i1 (A-B) 8,031,105 8,661,192 7,199,720 9,400,618 8,218,477 11,650,351 15,802,353
=79 (A-D) 1,817,007 6,681,391 5,066,978 5,035,497 4,589,640 8,389,320 11,845,720
258 (A-C)/AX100(%) 4813 63.93 7441 4962 52.31 77 72.44
A7t X]—Qltg A ZH) 361 80 70 143 170 87 171
TEw=5 (A7) 206 103 79 230 124 155 153
(T-1: DA FAE, T-20 A5 FA5H A4, T-3: 74 e TAw T-4: sl TAw, T-5: F244 Avt&S ¥E T-6: 2AA 48 A9 85, T-70 93530 FA57 44




<A 3> A 8t ‘A Alapd B AA E F YA vl
o A e A A
T-1 T-2 T-3 T-4 T-5 T-6 T-7
A2reE (kg/10a) 2,234 5,400 2,615 4,000 3,672 4,050 3,375
w7} (%/kg) 2,708 2,778 2,389 3,333 2,500 3,267 2,389
279 Q) 6,051,500 15,000,000 6,246,316 13,332,000 9,180,000 13,230,000 8,062,500
) 10,095 258,900 156,990 - 15,360 31,145 37,938
4714 H] &Zh) 106,200 287,060 245526 91,111 - - 0
3= OFH] 568,150 648,600 449,211 346,222 1,190,350 239,300 315,000
- 3 =2 110,520 122,724 137,368 241,444 166,560 139,860 102,000
" B 2] 4,500 18,125 15,118 72,839 28,687 54,390 30,000
° s A A 2.1 234,129 1,049,157 560,010 1,802,250 669,017 637,457 282,616
& 2 ] 18,000 22,500 9,474 91,111 20,352 16,650 11,250
4 ) o5 -2 345,150 1,241 550 189,031 1,801,913 981,963 1,575,000 839,250
& 3 A] A A} 7] 314,000 305,440 135,287 317,400 438,372 1,083,000 390,000
A o) G2 1) 60,000 112,500 132,632 291,778 115,200 61,050 52,500
= ZH) 210,000 76,250 173,128 331,177 416,667 38,272 525,000
7| E}H] &
A (B) 1,980,744 4,142,806 2,203,775 5,387,295 4,042,528 3,876,624 2,585,604
] o)zl = 262,500 13,185 150,000 0
82 585,675 1,267,088 592,363 2,148,400 1,245,720 1,265,400 985,500
A (C) 2,566,419 5,672,394 2,309,323 7,535,695 5,438,248 5,142,024 3,571,104
A} 7} ) 385,125 727 500 1,313,053 1,474,633 1,564,800 1,227,105 1,323,000
EX| AR g A n] 90,000 0 132,632 369,000 450,000 222,000 450,000
S &2} Q oA 95,363 137,122 124,461 222,072 208,540 45,954 117,093
AAAE Q) 154,405 292,348 80,346 319,070 60,513 300,005 351,656
A (D) 3,291,312 6,829,364 4,460,315 9,920,470 7,722,101 6,937,083 5,812,853
(A-D) 3,485,081 9,327,606 3,436,493 5,796,305 3,741,752 8,087,976 4,491,396
T7}7}i1 (A-B) 4,070,756 10,357,194 4,042,541 7,944,705 5,137,472 9,353,376 5,476,896
=79 (A-D) 2,760,188 8,170,636 1,786,001 3,411,530 1,457,899 6,292,912 2,249,647
258 (A-C)/AX100(%) 576 62.2 55 435 40.8 61.1 55.7
A 7 X]—Qltg AlZE) 29 80 70 145 163 87 92
TExE(A7h) 69 166 79 284 142 155 86
(T-1: 24 FA8E, T-20 25 FAFY HA, T-3: FA 3 FAg, T-4: 85 F T-5: 247 dvge WE, T-6: 247 4% 234 a5, T-7: 4558 7459 44




<A 4> A2 8dAt ‘TR ALY A AA E FYgAd T vl
o A e A A
T-1 T-2 T-3 T-4 T-5 T-6 T-7
A2reE (kg/10a) 3,960 4,500 3,544 2,664 4,500 3,176 6,364
w7} (%/kg) 3,056 3,556 2,500 3,667 2,778 5,850 2,829
Z59 (A) 12,100,000 16,000,000 8,860,104 9,763,883 12,500,000 18,582,353 18,000,000
) 178,380 258,900 135,253 - 26,000 31,268 71,545
4714 H] =1 262,000 304,900 207,333 90,000 - - 218,182
3= OFH] 434,667 648,600 379,333 342,000 1,223,310 244,562 395,586
- 3 =2 143,320 132,660 116,000 238,500 173,500 140,082 139,727
" o Ll 140,000 18,125 12,767 72,000 28,687 54,476 36,364
° s RRER] 2,459,429 1,163,323 472,398 1,791,650 693,143 638,471 1,235,714
& 2 ] 20,000 22,500 8,000 90,000 21,200 16,676 52,597
4 ) o5 -2 2,481,000 2,069,250 183,218 1,902,019 959,738 926,471 858,409
& 3 A] A A} 7] 600,000 509,067 131,105 335,033 428,450 637,059 299 545
A o) G2 1) 110,000 112,500 112,000 297,000 120,000 61,147 63,636
= ZH) 324,333 45,750 178,333 73,471 416,667 63,021 525,000
7] e & 18,182
A (B) 7,153,129 5,286,075 1,936,240 5,231,673 4,090,695 2,813,233 3,914,487
] o)zl = 262,500 11,333 150,000 21,818
82 1,902,000 1,267,088 76,685 2,122,200 1,284,500 1,267,412 1,471,818
A (C) 9,055,129 6,815,663 2,024,058 7,353,373 5,525,195 4,080,645 5,408,123
A} 7} ) 3,982,000 727500 169,840 1,456,650 1,630,000 1,229,056 2,057,273
EX A8 247 500 0 133,161 81,000 85,500 378,000 450,000
=2 Qo) 170,201 84,372 11,191 46,051 40,755 79,289 221,145
AAAE Q) 446,967 292,348 10,122 73,931 59,144 300,482 280,386
A (D) 13,901,797 7,919,883 2,348 372 9,011,505 7,340,594 6,067,472 8,417,427
(A-D) 3,044,871 9,184,337 6,836,046 2,415,015 6,974,805 14,501,708 12,591,877
T7}7}i1 (A-B) 4,946,871 10,713,925 6,923,864 4,537,215 8,409,305 15,769,120 14,085,513
=79 (A-D) -1,801,797 8,080,117 6,511,732 757,383 5,159,406 12,514,381 9,582,573
258 (A-C)/AX100(%) 25.2 574 772 247 55.8 78 70
A 7 X]—Qltg AlZE) 361 80 70 143 170 87 175
TExE(A7h) 206 166 79 280 147 156 155
(T-1: A FA8, T-20 w5l FA5H JA, T-3: 72 Fgaf FA T-4: 35 Fdd T-5: 244 AvdkS WE, T-6: 24X A 49 85, T-70 4358 A58 44)
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