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Factors Which Induce Watercore

in Japanese Pear (Pyrus Pyrifolia Nakai.cv Hosui)

Effect of Tree Vigor on the Occurrence of Watercore

Fumio SAKUMA,Sumio KATAGIRI, Yoshiyuki ORIMOTO, Kazuo TAHIRA,
Takashi UMEYA,Yoko Suzuki,Hironari HivaMa and Yoshiyuki ISHIZUKA

Summary

Factor analysis based on tree vigor and soil condition in 103 orchards was carried out in order to
study the occurrence of watercore in Japanese pear cv. Hosui.

1. The occurrence of watercore was closely correlated with soil conditions.

2. Incidence of watercore was lower in alluvial soil orchards, which were water logged for long
periods, and in moisturerich Kuroboku soil orchards.

3. A ssignificant positive correlation was observed between cropping fruit load and watercore.
Watercore was greater in small and overripening fruits, but abnormally large fruits also induced
the occurrence of watercore.

4. The occurrence of watercore was correlated with number of leaves/ i’ , length of current shoot

and number of reserved branches.
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Table 1. The factors of tree vigor in volcanic ash soil orchards.

Ave. of group of heavy
Factors vatercore occurrence
(46 orchards)

Ave. of group of light Ave. of
vatercore occurrence total S.D.
(42 orchards)

(88 orchards)

No. of current shoots™"

above 10lcm 14.2( 34.9)
51 to 100 16.2( 39.0)
below 50cm 10.7¢ 26.1)
No. of reserved branches®™ 2.6( 0.7
No. of leaves”™ 1711(428)
No. of lateral branch®"
1 year old 0.8( 7.6)
2 years 2.4(23.1
3 years 3.2(33.3)
4 years 3.2( 35.5)

15.0( 35.2) 14.6( 35. 1) 6.2( 12.3)
16.6( 38.8) 16.4( 38.9) 6.5( 9.5)
11.2( 25.9) 10.9( 26.0) 71137
3.2( 0.8) 2.9¢ 0.7 2.6( 0.7)
1721(430) 1716(429) 459(115)
0.6( 6.7 0.7C 6.7 1.1( 10.6)
2.4(22. M 2.4(23.2) 1.8( 16.4)
3.7( 36.3) 3.4(34.D 1.9( 17.5)
3.3(35.2) 3.2(35.3) 210241

Z ; No. per a trelis area 4m’
Y ; rate %
X ; No. per a trelis area 1 nf
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Table 2. Relationship among tree vigor and soil condition, and watercore.

Factor items Categoris No. of data Category score Range Partial
correlation coefficient
Soil condition I.volcanic ash soil 88 -0. 300 2. 062 0. 416
2.non-volcanic ash soil 15 1. 762
Region 1. Niihari -0.164 2.789 0. 263
2. Tsuchiura 2 -2.5117
3. Dejima 15 0.272
4. Chiyoda 9 -0. 495
5. Ishioka 11 0.219
6. Yasato 10 0. 083
7. Shimotsuma 18 -0. 277
8. Shimodate 22 0. 269
9. Sekijyo 9 0. 267
No. of current shoots
above 10lcm 1. 10%below 2 -0. 432 1.214 0. 311
2. 30%below 36 0. 750
3. 50%below 52 -0. 465
4. 50%above 13 -0. 149
51~100cm 1. 30%below 19 0.100 0.216 0. 059
2. 50%below 67 -0. 066
3. 50%above 17 0. 150
below 50cm 1. 10%below 9 -0. 158 0.595 0.102
2. 30%below 56 0.153
3. 50%below 31 -0. 131
4. 50%abo¥e 7 -0. 442
No. of reserved branches
1.0 23 -0.148 0.770 0.215
2.1 below 39 -0. 352
z 3.1 above 41 0.418
No. of leaves” 1.300below 12 0. 036 0. 282 0. 071
2. 500below 69 -0.073
3. 500above 22 0.209
No. of lateral branches
one year old 1.0% 65 0.414 1. 419 0.314
2. 20%below 24 -0. 537
3. 20%above 14 -1. 004
2~3 years 1. 50%below 37 0.742 1. 355 0. 262
2. T0%below 26 -0.113
3. T0%above 40 -0.613
above 4 years 1. 10%below 10 1. 377 1. 971 0. 259
2. 30%below 40 0.321
3. 50%below 17 -0. 406
4. 70%below 27 -0.532
5. T0%above 9 -0. 594
Outside variablel. heavy 47 -0.618
watercore 2. light 56 0.519

Z ; No. per a trelis area ln?
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Fig. 1. Histogram of category score in 103
orchards. Outside variable: 1 heavy watercore (O ), 2 light watercore( X ).



2. 19894 FEHER E+8R% SicEEEH A (PREEER 304£L0 )10
AOEEERRKERILBEEY THEAK 145 H FEL LR EEET, HBEOET LAicRENSH
26%, 154 H 28% EBh >tc, AOEREDOEZVED -7 (Table 3, ENo.1, 3, 4, 6, 13, 15),

REGNRTREE)PEATHZ AN D - 7,

Table 3. Comparison of tree vigor and watercore among some orchards in 1989.

No 1 2 3 4 5 6 7 8
Region Chiyoda Chiyoda Chiyoda Ishioka Ishioka [shioka Yasato Yasato
Soil type" HA THA THA HA MCGL LA LA LA
Tree age(years old) 10 10 above 10 abovel( 15 15
Top-grafting,
interstock(years old) Chojuro, 10 Chojuro, 20 Waseaka, 60 Shinko Chojuro, 30 Chojuro, 35
No. of current shoots® 11.9 9.5 12.2 20.6 20. 8 14.1 11.3 1.7
Ave. length of
current shoot(cm) 57.3 73.4 70.1 70. 2 81.3 77.8 68.8 73.0
Rate of current shoot(%)
below 50cm  55.5 30.2 32.4 35.3 21.4 29.6 34.2 26.3
51-100cm 4.1 47.4 51.7 47.9 51.4 40. 4 46. 6 57.6
above 10lcm 10. 4 22.4 15.9 16.8 27.1 30.0 19.2 16.1
Rate of lateral branch(%)
1 year old 2.4 0 0 16.2 4.5 0 0 4
2 years 17.1 0 45.5 24.3 29.5 26.7 17.6 20.0
3 years 41.5 22.6 21.3 27.0 3.8 6.7 1.8 44.0
4 years 19.5 22.6 13.6 21.6 29.5 22.2 23.5 20.0
5 years 14.6 29.0 4.5 5.4 4.5 17.8 11.8 8.0
above § years 4.9 25.8 9.1 5.4 0 26.7 35.3 4.0
No. of reserved branches®l. 2 1.3 0.8 0.6 0.4 0.9 0.3 1.2
Length of reserved
branch(cm) 44.5 48.7 39.7 33.9 43.9 75.6 40.5 60. 8
No. of leaves” 504 521 387 626 543 771 550 612
Leaf area index 2.76 2.64 2.24 3.47 2.98 4.76 2.79 2.90
Cropping fruit load* 17.7 22.4 12.2 10. 6 9.9 19.5 12.0 17.7
No. of leaves per a fruit 28.5 23.3 31.8 59.2 54.8 39.8 45.7 34.5
Fruit weight(g) Y% 396(446)  321(365)  386(420) 417(41T)  441(449)  420(560)  367(405)> 353(377)
Specific gravity? 1. 012 1. 006 1. 008 1. 010 1. 013 1. 014 1.018 1. 013
Ground color 3789 3640 32364 32B2 3265 3439 2.8B.4H 3.2
Flesh firmness 3.3(3.6) 2.93.0) 3333 3060 3435 2929 3366 326D

Ave. watercore index 0.93(0.67) 1.83(1.77) 1.10(1.47) 1.47(1.73) 0.63¢0.50) 1.30(1.83> 0.20(0.37)0.47(0.68)
Heavy watercore rate% 33.3(20.0) 70.0(60.0> 40.0(53.3) 50.0(56.7) 20.0(13.3) 50.0(60.0) 3.3(3.3) 13.3(17.8)

Z: Number per a trelis area 1m* Y: 145days after full bloom X, ¥: 152days after full bloom
V: HA;Humic Andosols THA;Thick Humic Andosols MCGL;Medium and Coarse-textured Gray Lowland soils
LA;Light-colored Andosols
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Table 3.( Continued )

No 9 10 11 12 13 14 15 16
Region Yasato Shimodate Shimodate Shimodate Sekijyo Sekijyo ShimotsumaShimotsuma
Soil type" THA HA THA THA HA HA HA THA
Tree age(years old) 15 12 7 13 7 9 12
Top-grafting, Shinseiki Chojuro Yoshino Chojuro
interstock(years old) 25 34 35 28
No. of current shoots” 14.0 17.6 7.1 6. 1 7.5 8.9 9.6 10.3
Ave. length of
current shoot(cm) 77.6 55.0 76. 4 63.4 91.6 64.8 76.4 78.1
Rate of current shoot(%)
below 50cm  23.0 52.9 30.0 40.7 12.0 46.4 27.5 29.9
51-100cm  55.8 37.0 57.4 42.5 40. 1 30.9 42.2 40.5
above 10lcm 21.2 10. 1 21.6 16.7 41.9 22.7 30.3 29.5
Rate of lateral branch(%)
1 year old 26.3 53.3 5.3 18.5 0 16.0 2.4 11.1
2 years 42. 1 30.0 15.8 32.3 32.4 40.0 33.3 33.3
3 years 15.8 1.7 10.5 21.5 29.4 24.0 52.4 25.9
4 years 15. 8 5.0 10.5 18.5 17.7 8.0 9.5 1.1
5 years 0 0 26.3 6.2 11.8 0 0 14.8
above 6 years 0 0 31.6 3.1 8.8 12.0 2.4 3.1
No. of reserved branches” 0.4 0.1 0.3 0.2 0.3 0.1 0.9 0.7
Length of reserved
branch(cm) 73.0 29.0 3L 1 49.3 35.0 34.7 37.5 32.6
No. of leaves” 604 379 366 308 409 404 495 450
Leaf area index 3.19 2.05 1. 84 1. 63 2.20 2.11 2.71 2.70
Cropping fruit load* 10.2 8.4 16.5 13.4 8.5 14.3 3.4 8.8
No. of leaves per a fruit 58.9 45.0 22.2 23.1 48.0 28.2 147. 2 51. 4
Fruit weight(g) "™ 424(458)  397(444)  395(424)  356(399)  368(406)  434(452)  381(385) 437(433)
Specific gravity" 1.011 1. 017 1. 019 1. 016 L. 011 1.012 1. 015 1. 012
Ground color 2.93. 1) 345 3.4GB.4 33BD 3432 36O 344D 370D
Flesh firmness 3.7(3.9) 3.43.4) 3.5@.6 3625 2835 29@GD 31QD 31@D

Ave. watercore index 0.63(0.77) 0. 17C0.63) 0€0.13) 0.4€0.37) 0.87(0.83) 1.43(1.87) 1.70C2.20)0.97¢0.57)
Heavy watercore rate% 20.0(23.3) 6.7(13.3) 0(3.3) 16. 7(10) 30.0(26. 7> 50.0(70.0) 56.7(73.3)30. 0(13.3)

7: Number per a trelis area Imf Y: 145days after full bloom X, W: 152days after full bloom
V: HA;Humic Andosols THA;Thick Humic Andosols MCGL;Medium and Coarse-textured Gray Lowland soils
LA;Light-colored Andosols



Table 3. ( Continued )

No 17 18 19 20
Region Shimotsuma Shimotsuma Shimotsuma Chiyoda
Soil type” HA FGL FGL HA
Tree age(years old) 12 16 17 15
Top-grafting, Chojuro Chojuro
interstock(years old) 40 Nursery Stock Nursery Stock
No. of current shoots? 9.2 15.0 10.3 9.1
Ave. length of
current shoot(cm) 70.5 66. 6 76. 6 74.6
Rate of current shoot(%)
below 50cm 30.1 38.1 29.2 22.2
51-100cm 48.6 43.8 42.1 59.5
above 10lcm 2.3 18.1 28.8 18.3
Rate of lateral branch(¥)
1 year old 3.4 1.9 0 0
2 years 13.8 22.0 26. 1 23.1
3 years 17.2 35.6 30.4 23.1
4 years 3L.0 13.6 32.6 23.1
5 years 13.8 10.2 10. 9 23.1
above 6 years 20.7 6.8 0 7.6
No. of reserved branches?(. 6 0.5 0.7 0.6
Length of reserved
branch(cm) 34.5 35.3 39.3 30.2
No. of leaves” 466 456 491 308
Leaf area index 2.50 2.96 2.73 1. 89
Cropping fruit load? 12.1 10.0 10.2 6.6
No. of leaves per a fruit 38.7 45.6 48.2 46.6
Fruit weight(g) Y® 422 407(424) 477(50D) 317
Specific gravity¥ - 1.010 1.017 1. 017
Ground color 3.1 3.93.8) 3.43.9 4.1
Flesh firmness 3.1 3.06.2 3.73.6) 2.6
Ave. watercore index (.43 0.27(0.47) 0.27¢0.09  0.51
Heavy watercore rate% 13.3 6.7(6.T 00 4.1

Z: Number per a trelis area Im* Y: 145days after full bloom X, W: 152days after full bloom
V: HA;Humic Andosols THA;Thick Humic Andosols MCGL;Medium and Coarse-textured Gray Lowland soils

LA;Light-colored Andosols FGL;Fine-textured Gray Lowland soils
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Table 4. Correlation between tree vigor factors and watercore in 1989.

Tree vigor factors 145days after full bloom 152days after full bloom

Ave. watercore Heavy watercore Ave. watercore Heavy watercore

No. of current shoots” . 039 . 029 . 093 . 036
Amount of
current shoot growth” . 098 .073 . 105 . 059
Ave. length of
current shoot . 145 . 099 . 030 . 047
Rate of current shoot
below 50cm -. 033 .010 .032 . 022
51-100cm -. 300 -. 303 -. 264 -. 255
above 10lcm . 265 217 . 162 114
Rate of lateral branch
1 year old - 227 -. 191 -. 094 -. 122
2 years L0717 . 047 . 144 . 178
3 years .292 217 . 165 . 156
4 years -. 128 -. 159 -. 242 -.238
5 years -. 040 -. 001 -. 186 -. 175
above 6 years -. 002 . 057 102 101
No. of lateral branches” . 335 . 355 . 288 .250
No. of reserved branches” . 464% . 450% .32 . 303
Length of reserved
branch 157 .193 . 176 . 164
No. of leaves® . 324 . 308 . 352 . 297
Leaf area index . 332 . 316 . 360 .299
Cropping fruit load” . 405 . 46T% . 400 411
No. of leaves per a fruit -. 085 - 170 - 115 - 176

Z: Number per a trelis area lnr
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Table 5. Comparison of tree vigor amd watercore among some orchards in 1990.
No 2 6 7 8 11 12 15 18
Region Chiyoda [shioka Yasato Yasato Shimodate  Shimodate Shimotsuma Shimotsuma
Soil type THA LA LA LA THA THA HA FGL
Tree age(years old) above 10 16 16 8 14 10 17
Top-grafting, Shinko Chojyuro  Chojyuro Yoshino Chojyuro Chojyuro Nursery
interstock(years old) 30 35 40 34 28 Stock
No. of current shoots” 9.7 1.7 1.7 8.0 5.8 5.1 9.3 11.8
Ave. length of
current shoot(cm) 69.3 71.4 66. 4 62.7 70. 3 66. 2 79.4 67.9
Rate of current shoot(%)
below 50cm  35.4 33.3 38.9 44.4 28.0 43.2 28.7 42.1
51-100cm  43.4 45.5 38.9 36.5 50.9 30.5 36.5 36.5
above 10lcm  21.2 21.1 22.2 19.0 21.1 26.3 34.8 21.4
Rate of lateral branch(%)
1 year old 2.5 14.5 10. 9 6.1 2.6 7.2 12. 8 27.7
2 years 35.0 3.7 21.8 36. 4 36.8 45.8 37.2 36. 1
3 years 42.5 17.4 40.0 27.3 36.8 37.3 39.4 21.7
4 years 12.5 217 18.2 27.3 13.2 6.0 7.4 14.5
5 years 5.0 7.2 5.5 3.0 5.3 2.4 3.2 0.0
above 6 years 2.5% 1.4 3.6 0.0 5.3 1.2 0.0 0.0
No. of reserved branches” 0.44  0.54 0.76 0.57 0.03 0.32 0.95 0.25
Length of reserved
branch(cm) 36.3 39.5 38.6 39.0 29.0 55.1 49.8 49.6
No. of leaves” 531 457 460 417 343 347 473 439
Cropping fruit load” 11.3 11.6 9.8 12.3 11.6 8.2 3.6 7.8
No. of leaves per a fruit 46.9 39.5 47.0 33.8 29.5 42.5 130. 4 95.4
Fruit weight(g) Y™ 348(348)  418(450)  326(386) 325(348)  340(369)  336(376) 423(450)  358(371)
Specific gravity” 1.013 1. 020 1. 025 1.017 1. 024 1. 017 1. 017 1. 017
Ground color 3.93.7) 444D 3333 37@6 34@6H 36E.H 37D 42040
Flesh firmness 3.13.5) 3.13.2) 3938 32B2 3942 3633 346D 3262

1.20€0. 50) 1. 20€0. 40> 0.0¢0.0)
Heavy watercore rate% 33.3(13.3) 43.3(10.0) 0.0¢0.0)

Ave. watercore index

0.53(0.10> 0. 10€0. 00>
16.7¢0. 0

0.33(0.13) 1.57¢0.90) 0.17¢0. 03)

3.30.00  3.3(6.7 50.0(26.7> 3.3€0.0)

Z: Number per a trelis area Inf

Y: 145days after full bloom X, ¥: 152days after full bloom

V: HA;Humic Andosols THA;Thick Humic Andosols MCGL;Medium and Coarse-textured Gray Lowland soils
LA;Light-colored Andosols FGL; Fine-textured Gray Lowland soils



EABHEEN =R v+ &K DA OEREERORAASEREICRIZTHEEROME

BBER S OERECHEECHENED oo
i3, WE% 152 B EARCTHEEHHELE, 101cm Lo
PHERERS LIE, H% 4SHRBETRERELE, o
DIDDERTH - 1o MISHETIRAEWLAY, SEmE

17 ) PR EIE, BT 1 mdic b EHE
EIE, HERHMEA, ERLEE BEELAOHMANIS
5117z (Table 6),

Table 6. Correlation between tree vigor factors and watercore in 1990.

Tree vigor factors 145days after full bloom

152days after full bloom
Ave. watercore Heavy watercore Ave. watercore Heavy watercore

No. of current shoots” . 196 . 275 150 . 059
Amount of
current shoot growth? . 362 . 438 . 346 . 265
Ave. length of
current shoot . 685 . 699 . 816% . 838%*
Rate of current shoot
below 50cm - 451 -.505 -. 524 -. 525
51-100cm . 056 . 149 -. 042 - 112
above 10lcm .500 . 449 L T19% . 810%
Rate of lateral branch
1 year old -. 007 -. 032 - 041 -.053
2 years . 254 177 . 196 . 251
3 years . 015 -. 086 . 206 . 290
4 years -. 138 -.020 -. 349 -. 496
5 years . 257 . 342 . 146 107
above 6 years -. 408 -. 375 -. 378 - 341
No. of lateral branches* . 366 . 387 .526 .519
No. of reserved branches” . 539 . 561 . 618 . 588
Length of reserved
branch . 126 . 041 . 237 . 330
No. of leaves” . 608 . 602 . 570 . 476
Cropping fruit load” -. 305 -. 253 -. 546 -. 633
No. of leaves per a fruit . 422 . 398 . 610 . 629
Fruit weight . T81% . 833 .613 . 627
Specific gravity -. 557 -. 436 -. 488 -. 457
Ground color . 454 . 484 . 542 .438
Flesh firmness -. 615 -. 598 -. 424 -. 386
Ave. watercore index . 984%%% . 983%kx
Z: Number per a trelis area ln?
n=8 X(0.706 **(0.834 *¥X).924
v, £ B BBNEINTEANEG), BEROTRASHTH

1982 A DRESREFICLED S ERAAIRE &
h, AOEREOKREFLEROVOESELTEEFDIE
EAESMENE (B, 10 LAL, BREREOM
i, KILKEETRENS S BIETO LRI &,
BENEF L, EHSVLOBTRET 2HANS S
NBEEDIEINME, HONTHEM 76, 11)e T 5T,
HER N ORETRIBRUOBROREZHEOLE
FESHTUED - 1,

s AR (6) 13, TEBRITREAR S LicH O
NEEL, KREEETRDLCI EEBESMILT
Wh, RRG)PHREER@B)ICH T HRBLEENG
SHTW3, LML, TOREBEIIHSMIEINT
AT

Fi, FERHTRALOBEOHKA BT A DRERE

WELTW3, EFoo45O0RETIE, RHREIK
REEITH - e thEHIBE TR A EORENDEL,
FUKLUKEER TS, TEkG0ZWER7 LET
A DEDRENV LR TH -7, THHDT E
hobtk, TRECMORE, TEKSEADERE
DR ERETT ALENDH 5,

1988 F A DEREEIRFELTCLELSZL6NT,
BEdh o OREH D THORERE =B DITH, HB
AR UEEBAL 2T Lce € OE, VEEMAE
BE, 10lem P EOEWFHEIBZOETH DIERLE
BEBNEBTH » 72, 19904F T b B I FHFHE
101cm Ll EOFHE B4 & A OREREICIEDHENE S
hiz,

BOREFE LB ER E ORRIE, BESRoHEAT
BEHBESEE LB TRENS S, HERE®), KK
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G)ERILHERTH - 7o, ERFETIRESHLHER
BEDohEd -1, LA, B EH O HEHE
DEBTEMOBOETAOERENBOERNES
Nz, “hid, BHBS O HIEEREECRELL
BTHOREORENRZ N EEZHSMT LTSN,
RILHERTH - 72,
BERBEILDVTHERBZ L BLIBBER LD
BAED 5 ADENRLETE EEL SN, 1989FDHE
HRTEIBERELEOMHMIB oI, BBERGB) T
b, NETEBEROBETHERENSZ L E LT
5, LML, KRG)DORHERTIRES M FEMIZED S
Nl ot iz, 190FHBEORE TSI ERE
i, BRENSKEL, BENKELLZELD
FERENL B IERTH - foo 19894 & 1990 T
DRERENREIZ LI DWW TRARBAHDE N EDR
BOEZEZOoh 2N, BHRRRL ETHERKRIET S,
LULEOERMS, ‘#K DAHOFERTIEER (6) D
flic, ISIKERE UTER ShicUEER FHE
BERY BHH, REORSIZTLCHBERLEOBIRE
B, FRICK > THRMNRL D, HOoMIMERIZES
Hiidhotce LML, REROAMRICKL, JIBXEL,
FHBEL, EHAZL, BENKE VG SHEHNHE
{Th, HOENRET S ENHOMINE -1,
‘BKDAOIERMEEFTO TS, FLFEDT
ETHLRBEZUIbDEZEL OGNS, LIthHoT,
Si%ix B DRERE A MEI S 2 BT BHE £ AR L1
hiEE S50,

V. #& E

HORRBECRIZTHBELHREEROLEIC 1T,
HHhEEREH» SHEF L 1,

1. 3 OEHRECRIZTERZLBEEI RO KX

Mo to

2. BUMEAREC & - oah B 8B, ks

DENRKR T T TRENDEI -1,

3. INETHBROEAKEREICSHDERENSL, &

BREEEOHBNEB S, FIHERENDEL

AKELN > BT ORENS ) - 120

4. BAERHL D OERENS O LEBOENS L

L REAE Y (R

5. FHENEL, PREEENES O EHIENRSH

(o) fCo

B EROEMCHh, BHAERORER
UHAEICBERES L - THEMEBENRE R
¥ —, THMBBERRERE 5 —BREMLO I
NEB -1, BLRERBHPLET 2, £/, BEKEY
vy —FERR S RE, FORS, KA, tEE
ABKITIR, ATICH0EZL O ITBHAETHN S
DEOBRHBL LTS,

51 B X &

1. Ko B3 .1993.P101. ZKIKIE .

2. Kajiura.l, S.Yamaki, M.Omura and [.Shimura.1976.
Watercore in Japanese pear (Pyrus serotina Re -
hder.var.‘Culta’Rehder):1.Description of the
disorder and its relation of fruit maturity.

Scientia Hortic.4:261- 270.

3. RATHAR—ER « HARKIEL 1981 = > F & #k DRk
B & NRGEEE 5 2 R 1980 F O A R K 1R
Tick T 2RO REME HIARADIR .27:107-
112.

4. BKEEHERE 1983. 7 L BKO A OEREORLE
Bk ic B89 5 38R BRFN STAEER R 2 E
EPrEMERE S BB () 'R P111-
146.

5. KRE=.1983.+ ¥ T8K] ORAMRE il HRK .
4:79- 83.

6. PFrkE s M AR 1993. =K v+ ‘BK DS
SREFRERTIROER KBPBRBEREGL 5 —
EMRAHERSE 1:23-43.

7. WER 1989 S EEH MR FENTLRRRE
E. ok OEETFEOKRE EEREERYS
BRI B B D RESL (£ BHER).

8. BER 1992 MUk E R BIMiBA R F DT TR E
& .Y, A%, U AORBBRE R IEERLBR
DO (& KBR).

9. ZHBMA « e ARSCHE - #1018 H#.1993. =k >+
VK ORfBEROEN ENE, RELERY
HOREFE & ORE . REBR EEPHR .1:1-9.

10. TR 1983. B A RARHARES . &+ v
SnFE D LE S H: OHENTIZBE 3 5 38k .90- 101.
11. [EFRIE .1983. 8k D & DRER . REH A 38(2)34-

35.
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Prediction of Growth, Maturity and Yield
in the Japanese Chestnut (Castanea crenata Sieb. et Zucc)
I . Analysis of Embryo and Nut Growth

Fumio SAKUMA, Hironari HivaMA, Yoshiyuki IsHIzukA,Toshihiro UEDA,
Kazuo TAHIRA and Mitsuyoshi HosAkA

Summary

Fertilization time and embryo development in the Japanese chestnut were examined, and the

growth curve of nut weight was analyzed.

1. Fertilization was acompleted within 30 days after artificial pollination.

2. Differences in the maximum width of embryo in pollinated and non-pollinated plants
appeared 40 to 50 days after artificial pollination. Maximum width of pollinated embryo was
above 1mm, and that of non- pollinated embryo was below 1mm.

3. The growth curve of nut weight showed a logistic curve, but m and a value of a logistic
curve were variable in each year.

4. The growth curve of nut weight was statistically fitted to an orthogonal polynomial
function. The regression equation was approximately fitted with a 1~4 degrees polynomial.

But, the ratio of contribution was low from 39% to 63%.

I. &

CRIZTRSEROEESHS ML, LHL, I/
EPREEKL LEJFEROA DO TFRT LI

7 ) EEL LCHEHED Lo 2 OEDEEIFH HEET, HITBEOTF—- 2 5RERTULREE

ARICEE, FTRILTHEICHET 52 2 ENEET
H5,

B (@) iIcH TR, BE20EMOKRBR LT -
INE-SEEOBFRERTL, 7V OEET -NEHE

T2 FRIAARTEETH - 120

7 V) ONEHRERIMIER - EERY (EHER
BYIBYLVERY-—RETH D, EESITTIC
ERABHORE (AMER &3 ) D SHIEBPEBRHY

* BERBEBERS LY - EYILFERER
*k ng

* BERBERRERS L s - FRMBBEGRER L ¥ —
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BEGEOFERTTFANTE 20, EHERRL 1R
LD ERB - —REBOFERIBEN I EEH S
L72(5)

LichisT, EBRESTREIICNEETHT 519
i, BECER LB S BIETERE EBE
BELXTHTEIEVBETHD, UL, 7Y Tl
EZRES QPHE LT B L H1C, REHICL 3HR%
R 8H LA Thx, BHORE TR AR LTH
%,

Z I THERE TR, BB ENS bic, 7
BEHEHOMITIEE b, ZHOFELEDIC
HET3HEERF Lo $7:, REIEAROERME
AL, BEXTHOERER 287,

0. HMHERUAGE

1. 7Y R ok

KREEZHRS (RERBERBERE /@
R B ICHER S i F U (19904 16484 ) %
#A L7c. 6 A 1 BICHAERTEIRY (6 H 4 HiGB ) DM
EIT/NMEE RN ZRAEM L, 6 B 17THRBZHL
RPTNENDNBSEN(6)IC AL ODHEEREE RO
AN, BUEH LEKET-72, SWE 108X
HEEHTITHM L, 20BBELUREDREERSE
AL, W% 10H, 208, 30H, 39H, 528,
MM OERKIZ DT I0BRMRA L,
2. EHOFEORIPHE

KB EEZARGE G ICRB X N Rk (1986 4
12484 2R EMRA LU 7o, BEIHRELRDh 3 ERKE
R (EX50cm, K& 8mm U L)E2&MHEb 20K
SUFLCHC, 205 B 101, (EHEl (S
MXEL, FROFTEEDREICT X TOMIEI T 7
4 HRINEE NG, SRV EENT U, BB 10813, i
TEMBARRIC SR O AR L, ZMETOUAL
FHEXE U, SHHIL, 19864E6H 9H, '874E6 8
5H, '884£6 A 13H, '894E6 H12H TH - 72,
ZMIOHHZLDSOHEZEITIOHB S IBLOE
X 3~6BRHL L, MORE (KOBKM )% KM,
1704 =% —THlEL, TEHENXEATEHRK
DREORE I % B L 1,

3. RNEOHBLLEREMR
RBPERZABRGBGICER I TR Hik
g8’ ORUK (19854F 1144 ) &mfE 3 A e L 1<,
SH& My ETEA1H, 11H, 21HD3[E, 1

B &0 10BERL T, BEMRAE - HBERLAE

L7z,

MAIEDMBEH (2, 1985, ’86, 87, '88FEDJEIZ ‘ F+
R’6H10H, 6 H17H, 6 H5H, 6A5H, ‘HH’
6H10H, 6416H, 6H3H, 644H, ‘A&’6AH
118, 6 19H, 6 A6H, 6 ATHTH » 7=,

RNE (B ) OERFITA 198540 5 87T E T
D3EMIZONTIZO YR T 1 v 78R, 35 L 151985
F S 788D HERICOVWTRERSERICHATED
ThT o1 T— 7T NTHBHBEICER U TRIT
L7,

m # 2B

1. WMo

W10 HICHHZ YN LcBE, §NTOMIE(
BYDHET Lo 281420 HUBBIZEEE LB D 60%
PbERy, OB EEDRL M-I, REBMTOR
SERIZZH% 20 H TIE 26.7% EA& - 72ht, 30 HLIEE
13 43% Ll L CHEMER & 22 h75 - /o (Table 1)y ZD T
ENS T CHUE OSAERHIRIENEI0E TH - 1,

Table 1. Effect of cutting time of stigma on fertility.

Cutting times Dropping” FertilizedY Fertilized®

AAPY  10days 27 June 100% 0% 0%
20 7 July 40 60 26.7
30 17 40 60 43.3
39 26 20 80 56.7
52 8 August 50 50 50.0
No treatment 40 60 43.3

Polinated ‘Tsukuba’ X ‘Ishizuchi’

Z ; Dropping burrs rate,

Y ; Fertilized burrs rate,

X ; Fertilized nut rate

¥ ; After an artificial pollination
2

. ZHOFEROBLHE
1) 1986 4F

BEOFER, MOREXREMILEL, 1820
ERASALERDS b, 1EANMELDHSMIIKE
CIERL, RIRTEHOBFEETZ2ICHETE DR,
‘FHRCTIZI8H 18 (MB%45H), Bk~ A%k’ T
128 A 80 (#BA%k 5% S3H, ‘[E'SOE)TH -
AN

SH 28 HBROEDO KX XD, TEMERXIZIZ
0.84mm Ll LD L ONEDH SN i - 70, ZH39HHE
DOHEDOKE I OHFIBIEHENXICE 1 mml Lo b
DM -1 (F— 5 E),



VAR 7 ) O « B8 - RBTFRICBET 3T (B 28) BORE & BELEBRITIZ T

2) 19874

1986 £ &L [AlHkIC, MR TEBOBEESZLICHET
7D}, FHRCTIE7H31H (EES6 %), ‘Hik
O%ECTIE8H11H (B Bk 69 H, Gk ’66
H)T& 10
ZW M HEE TEIPR, EMHENKX & bIckoR
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BILERS UMD T, BHABRICEENHOME
BY, ZRAROKE S THEEICEN L, SHS2HKIC
BENLVFEELY, RAROKE IOFEHIISH
X 4.12mm, FERERTX 1.07mm & 42DEND - 12,
LAL, BB R ORI ZH S2B8%ICN > Thbd
MNEMS EZHE LTz (Table 2),

Table 2. The enlargment of embryo width in ‘Tsukuba’lateral nut in 1987.

20days AAP: 34days AAP 4ldays AAP  52days AAP
Treatment

Ave.  Max. Ave. MNax. Ave. Max. Ave. Max.
Pollinated 1 (.29 0.40™ 0.60™ 0.71™ 0.76™ 1.42™ ™ O

2 0.30 045 0.63 0.81 0.79 1.50 0.94 4.12

Non- 1 029 03 057 071 067 0.84
pollinated 2 0.31 0.40 0.62 0.77 0.67 0.8 0.85 L 07
Z ; After an artificial pollination

3) 1988 4F

RORER, £TOMRDFYRIFAEOKAE X (&
KIE)EOZMHE30H £ TR, ALSMK, 788N
XTZENS SN -T2 TR0 BLRIZOLTIRY
YTVHBEMTETRHRENTELD -1,

4) 1989 4

MRIBLE L OBEREINWAEOHIZ 18ENELE
, BREB20BTH »7co 2TORDKE X DT,
SR 42 B & TIITEREMX, ALSHXE bioEn

Table 3.

I RHRSSHITH - TENED S hic, BAKROK
FCONTHRBTH Y, THRLESHETEORE
DEBZEHESSHICKE OB NEERTELAN 10 A
ITEMRITECTERESSHIZH > THROREMNE
(, HohiEZRLTOWRLERS Sht, 4, Tt
BHEMX ORI ERESSHICE VT HbTIA
NOREEFIT T, L LEAKOKE X Imm
BETH-7, Thicttl, ALSHROBAKROK
F B TmmBETH - /2 (Table 3),

The enlargment of embryo width in ‘Tsukuba’lateral nut in 1988.

11days AAP: 2ldays AAP Jldays AAP  42days AAP  55days AAP
Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max.
Pollinated 1 -""  -"™  0.45™0.53™ 0.7:™0. 87™ 0. 83™. 98™ 1. 92™Mg. 3™
2 0.22 0.30 0.59 0.75 0.82 1.0l 0.88 1.25 .29 7.80
Non- 1 - - 0.56 0.68 0.76 0.90 0.90 1.02 0.95 1.13
pollinated 2 0.16 0.19 0.42 0.51 0.78 0.95 0.91 1.12 1.00 1.33
Z ; After an artificial pollination
3. RAEOHB L4 EihE H22H, ‘5’8H19H, 8H28H, 8H22H, 8H

ZHBEN100% & 75 » T (RPERKT), S8t
SHEOBENELICHETE DI, 1985, '86, ’87,
88EEDIRICFHR’8SH9H, 8H28H, 88 11H, 8

31H, “f%°8H29H, 9H9H, 8H22H~9H 14,
9H 12~24 HT® - 7= (Table 4, 5, 6, 7),

Table 4. Time- course change of fertilized burrs rate and nut weight in 1985.

Cultivar 31 Jul. 9 Aug. 19 Aug. 29 Aug. 10 Sep. 21 Sep. 2 Des.
Tanzawa Flesh weight? (g) 0.15 1. 67 9.7 22.3 37.0
Fertilized burrs rate(%) 80 96. 7 96. 7 100 100
Tsukuba Flesh weight? (g) 0.01 0. 04 0. 36 2.06 12. 0 27.0 36.3
Fertilized burrs rate(%) 50 70 100 100 100 100 100
Ishizuchi Flesh weight? (g) 0.01 0.02 0.15 1.16 8.0 20.0 27.7
Fertilized burrs rate(% ) 53.3 73.3 86.7 96. 7 100 100 100

Z

; Flesh weight with pellicle per a bur
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Table 5. Time- course change of fertilized burrs rate and nut weight in 1986.

Cultivar 1 Aug. 8 Aug. 18 Aug. 28 Aug. 9 Sep. 20 Sep. 1 Oct.
Tanzawa Flesh weightZ (g) 0.13 0.78 7.6 21.9 45.3
Fertilized burrs rate(%) 69.3 93.3 86. 3 100 100
Tsukuba Flesh weight? (g) 0.01  0.04 0.21 2.5 9.1 20. 6 31.8
Fertilized burrs rate(%) 63.3 53.3 74.2 96. 7 100 100 100
Ishizuchi Flesh weight? (g ) 0.01 0.04 0.4 4.0 9.6 23.3
Fertilized burrs rate(%) 20.0 70.0 66. 7 73.3 93.3 100 100
Z : Flesh weight with pellicle per a bur
Table 6. Time- course change of fertilized burrs rate and nut weight in 1987.
Cultivar 31 Jul. 11 Aug. 22 Aug. 1 Sep. 11 Sep. 22 Sep.
Tanzawa Flesh weightZ (g) 0.98 7.9 20.0 46. 6
Fertilized burrs rate(%) 80.0 96. 7 96. 7 100
Tsukuba Flesh weightZ (g) 0.03 0.3 3.2 9.8 20.5  32.7
Fertilized burrs rate(%) 63.3 86. 7 100 100 100 100
Ishizuchi Flesh weight? (g) 0. 02 0.2 1.6 5.6  14.4  22.5
Fertilized burrs rate(%) 83.3 83.3 93.3 100 100 100
Z ; Flesh weight with pellicle per a bur
Table 7. Time- course change of fertilized burrs rate and nut weight in 1988
Cultivar 3 Aug. 12 Aug. 22 Aug. 31 Aug. 12 Sep. 24 Sep. 7 Oct.
Tanzawa Flesh weight? (g) 0.76  6.39  20.8 31.5
Fertilized burrs rate(%) T76.7 90.0 100.0 100
Tsukuba Flesh weightZ (g) 0.02  0.18 1.45 5.3 16. 8 36. 67
Fertilized burrs rate(%) 66.7 76. 17 90.0 96. 7 100 100
Ishizuchi Flesh weight? (g) 0.01  0.08 0.79 2.48 8.0 19.3 33.8
Fertilized burrs rate(%) 66.7 73.3 80.0 90.0 93.3 100 100

Z ; Flesh weight with pellicle per a bur

BWEAREBICER TS &, FHBEN100%LEL -7
D3 FHR #BA% 60~70 H, * HUE * #ibdtk 70~80 H,
‘h%E WBA% 80~90 B TH - 12,

BEREORE IR, FHR RIERE CTRAESKES,
2RI AR oo < FUHE o ABEE 3, INHERTICAEAR A

BRBICHODIRT 1 v 7 EIBERV

BRNEOHBEHARERCERTIE, R
ERMBTENKRE D > 7288, Fi - A5 FREZE
2075, RRZIERENE & 72 - 7o (Fig.1)o



VERRIHEE D : 7 ) OEH - IR FRIICBE T 2HF%E (B 28) RO R Y & BEEERITIZOLT 15

60

Flesh Weight (g)

Days after full bloom

40

50

40
* Tsukuba ’

30

20

Flesh Weight (g)

10

60 70 80 90 100 110 120

Days after full bloom

30 * Ishizuchi ’

204

Flesh Weight (g)

10

T T T
100 110 120

Days after full bloom

Fig. 1.

The growth curves of nut of ‘Tanzawa’,

‘Tsukuba’ and ‘Ishizuchi’. []1985 X 1986 < 1987 A 1988

1985~'874E3 5 FORHNEOMB - HFE A KK
BL, ToEEMBEOVRF 4 v s TR LT,
Z D m,afli$ & UHEE I & SEHIME D BIE % Table 8 1275
Lo miEIRERICE D REUENS Stz BT
B A TE LD -7, mEIZRERMIENI o

oo afid mifiZ SOERMEII L, RENTREL
PR PR RED - 1o, HEEME & EREDBIFRIE
0.971~0.999 & HBEDE A - 228, FHR 5 L UF 1986
FERPRNEI 5T,

Table 8. Yearly change of m and a value in a logistic curve of nut weight.

correlation coefficient

m a between estimated and
measured value(r)
Cultivar K No. of
1985 86 87 1985 86 87 1985 86 87 value data
Tanzawa 110. 628 212.308 211.832 1.685 1.681 1.735 0.987 0.971 0.972 50 5
Tsukuba  27327.728  2260.823 4381.940 1.816 1.455 1.418 0.999 0.975 0.990 40 7
Ishizuchi 5621.399 12616.497 2505.061 1.556 1.679 1.437 0.990 0.983 0.972 30 1
) X t=1 50~b59days after full bloom
Y= 2 60~69days
1+ me 3 70~79days
4 80~89days
5 90~99days
6 100~109days
7 110~119days
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1985~'88 FE 4 FEM D 7 — ¥ = WK HBICEHR L
BEXRSZHNCH Tiddi, FHR T3 1985 87, '88
I 1IRERER, CB64E IR 2RI TR I NI, ‘HEK' T
12 1985 4E1% 4 kiih#, '86~'884E I3 2kt TS h

tzo ‘B’ TIZ 1985~'88 T N T2RMM TR S 1
F2o SEARORER, FEIZTNT1% E 7013 5% KEE
TEENUKETH > 1o, FEER I 3IBIZN S
63.2% &A1& - 72 (Table 9)o

Table 9. Yearly change of the regression coefficient in an orthogonal polynomial of nut weight.

Cultivar year B(0) B(1) B(2) B(3) B(4) F-value R: (%)
Tanzawa 1985 -51.817 0.934 55%x% 46.4
86 66. 373 -2. 895 0.031 J46%% 55. 7
87 -80. 98 1. 382 18% 41.5
88 -68.114 1. 136 98x% 38.9
Tsukuba 1985  -558. 392 31.015 -0. 625 5. 406E-03 -1.667E-05  108%x 60.6
86 38. 707 -1. 41 0.012 188%x% 61.1
87 58. 32 -1. 858 0.146 183%% 53.6
88 99. 968 -2. 895 0.207 119x% 63.0
Ishizuchi 1985 40. 399 -1. 352 0.011 43xx 61.4
86 50. 957 -1. 671 0.013 36%x% 3.1
87 42.572 -1. 384 0.011 H8xx 55. 7
88 54. 361 -1. 615 0.011 214%x 62.3

v. & K

7Y QINE - REIEKEEWICTHT 2003, #
FicEBRUBE OS> b NHETERM S BRELMS
VENRHD, £ TEREHEHOMITEELEBIC
SHOBELBHICHET 30, KRORBEL2RE
Lt E72, RERKOLEEMBERTL, EXTFA
DEREREH I
1. SHEH oK

R, 7V OMIEOZTHERESIHIRIL, M ULHHIZL
HTMS 15 ARET, THOEMEZHT VOB
20 HRFRT E SN TE/ (6)e LI L, BRI Y
ORHORE 2 FHMICHAEL, TR LUILERI RS
hi-oit, 1B IED % ERE-> TH S, TERE
ZEHEHZBERETH L LHMEL T3, 3515, 7Y
OZREBIP SIS EEEIE U 3~7T B, POF
EoftiE % 28~32 HEE LTU 3 (9).

7Y OSENTWIEI0H IS - THRASh I &
ST, ARG DRROKREBTE D, 208K
KOV THR (10) IR EIC B 1 2 EH O RIF, 18
FoMEREE, EREOMENTIEL LR, S
WSROI TED o hic I &b o, TERIRFHRIE
BESERICOL > THE LEYHERICET 570D &
LT3,
2. SHOFEORINE
EOREZHE LR, THEIHSMIERIN
72 DIXEH% 40~50 H T, ZDEEORAKEOMIZ1 mm

UETH o120 UL, ¥ 40-50 HE TIRIER %
WM LRI b EE AR, AR MR 1mm 2
EExTICH 720 AREG), TR bRAKLHERER
HEL T3,

it (7) 13 OB RO FERILF 8~9 TRIRIZ
FRLOPIEEHL, 1ENIC2EOREKNEFEEL
ZLT, SHHH(TH 6 BILENHAEHEHTHS 408
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Influence of Inoculation with Attenuated Cucumber Mosaic Virus on Growth
of Netted Melon (C.melo L.var.reticulatus)

Masahito Suzuki,Masaichi NAKAHARA and Nobuyuki ASANO
Haruki SAyama, Yasuo Kupo (R and D,Nippon Del Monte Corp.)

Summary

The objective of this study was to investigate the influence of inoculation with the attenuated
strains of cucumber mosaic virus (CMV) on the growth of Netted Melon.

The plants of ‘Andes’ growing in plastic tunnel, these plants had been inoculated with the
attenuated strain ‘NDM-1" at seedling stage, showed the slight symptoms of mosaic and dwarfing.
But these plants were protected against the virulent strains that caused the severe symptoms.

In retarded cultivation of ‘Sunday - seikagata’, the influence of the inoculation were various
according to the attenuated strains. The inoculation with the some strain caused the serious damege. In
semi-forcing cultivation and retarded clutivation, the plants of ‘Allus Naito - shunjuukei’, these plants
had been inoculated with ‘KCV87-8’ or ‘CM93-106’, showed the slight symptoms, and produced
high quality fruits although the fruits size were small.

These results suggest that the inoculation with some strains of attenuated CMV these strains cause

nothing but the slight symptoms of mosaic and dwarfing, are useful for melon cultivation.
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Table 1. Plants symptoms of ‘Andes’ growing in plas-

tic tunnel, that were cased by inoculation with
attenuated strain ‘NDM-1" and virulent strain

of CMV".
Occurrence rate?
Inocuiated strain €))
-~ m N
NDM-1 0 100 0
NDM-1+Virulent strain 0 100 0
Virulent strain 0 0 100
Control 64 0 36

1) Data were investigated in 10 JUN. when was at
fruit developing stage
2) Mosaic symptom none(-), slight(m), severe(M)

1993 FE O MFIFIE IS B 5 CMV BHERFEO BRI
L BEMFNDEY 1 7 REFRE S Tab21Z7R Lz,
CMVEEHZRFEOERBICL VL2 TOA 0y OFER
WEYA TIERNFEL, ZESRL L, LAL, E
ROBEICRIZHEBIcENSH b, KCV8T-6,

KCV87-10, CM93-20, % & UFCM93-25 % KD ZEMT
BEEEX X TERNI Vb0, kfiETIRE
YA 7EREED S h L7,

Table 1. Plants symptoms of ‘Sunday-seikagata’ in

rearded cultivation, that were cased inoculation
with attenuated strain of CMV".

Symptoms?
Inocuiated strain  Second leaf Eighth leaf
NDN-1 3.0 3.0
KCV87-6 2.0 0.0
KCV87-8 2.0 0.4
KCV87-10 2.0 0.0
CH88-5 2.4 0.8
CM93-20 2.0 0.0
CM93-25 2.0 0.0
KO-1 2.8 0.8
K0-3 3.0 3.0
Control 0.0 0.0

1) Data were investigated in 18 Aug. when was at
crossing stage

2) Mosaic symptom none(0), slight(l), medium(2),
severe(3)

2. 19944F, REEEICH 1 B3 CMVBRRHKOEE
KrAovoEBit5Z R

Ao VIR B I3 EEDOKE X% Fig1ITRL
2o CMVSSEHRMEBRX TIX, ZKICL D EBEREN
5%, HOEILELE U TIEESMY & BHitLE TEED
INEW, FEOREIZN 512,
RICEERSH OWE, SE% Tab3iZR L1,
RERIEEEXICHE~NTHEERREER IV Th b/
{, Figl DROF(LDEE L IZIFHIT Lz S 5uT,
REMNSOEFERy MEEMHEN > THEIRET
U7cds, RGHcREOMMYHD B mERD, B8
7SO RE TIHEEH 1300~1500g & 75 - - FH
FH4E KCV87-8 % CM93-106 /4 & TR0 HEh 2
ot £, BEEPES I VCERIZIFEAEDT
BEREER EEER L O &0 - 1,

120 B

s

T NDN-1 KCV87-6 KCVB7-8  KCVB7-10 (N93-106 CMN93-109

80 _9 —1

80 b

40

20 b B
T T D&-9 0X-12  Cont.

Fig. 1. Plant size of ‘Allus Naito-shunjuukei’ in semi-forcing
cultivation at picking stage.
a:Stem length from base to tenth node
b:Stem length from tenth node to twentieth node
c:Petiole length (actual data is 7/10 scale)
d:Blade length (actual data is 7/10 scale)
e:Leaf width (actual data is 7/10 scale)
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Table 3. Fruit weight and quality of ‘Allus Naito-shunjuukei’ in semi-forcing cultivation at picking stage.
Inoculated Fruit Shape? Net of fruit® Smooth grade* Sugar
Vitamin C
strain weight SpY index density rising of fruit surface content spY
g Brix % mg%

NDM-1 1181 £ 78.0 0.99 3.7 4.8 4.4 16.1 18.7 *=0.53
KCV87-6 1366 +108.6 1. 00 4.0 4.7 4.1 15.9 19.4 +1.33
KCV87-8 1547 +£233.2 1. 00 3.9 4.8 3.9 16.1 - -
KCV87-10 1330 +149.3 0.99 4.0 4.8 4.1 16. 4 17.9  =1.00
CM93-106 1326 +176.5 1.01 3.7 4.8 4.2 16. 1 16.9 +2.08
CM93-109 1168 +162.6 1. 02 3.8 4.7 4.3 16. 1 - -
CM93-170 614 = 81.0 0.99 3.2 4.7 4.6 16.5 - -

FS-4 540 * 73.2 0. 94 2.9 4.4 4.6 16. 4 - -

DK-4 842 *112.6 0.99 3.2 4.7 4.7 16.0 - -

DK-9 846 +149.4 1. 00 3.7 4.8 4.6 16.4 - -

DK-12 982 *161.5 1. 02 3.6 4.8 4.4 16. 4 - -
Control 1760 *£199.3 1. 04 3.9 4.8 3.7 16. 6 15.6 +1.09
1)Standard deviation 4)Smooth grade:smooth(5)  rough(l)

2)Vertical diameter/Horizontal diameter
3Density:close(5)  rough(l)
Rising :high(5) low(l)

3. 19944F, MBIERIEIC 1T 5 CMV S5 R HE S A
=Y XIS S -2
A0 vOEREL LURERBHICET 2EEOKR
& X % Tab4iT/R LT, FHERM CMI3-106 /X 135
BRERDDED » AT EBERBX L3 LA EES TS
ste Ei, EEOKRE I IPRAEIE A TEE
K & EER & 0EI/NE {, KCV8T-8 & KCVET-10
OEEX THEERX S FIZRFOELREL -1,
A0 ORELSEOENETDSITRU, 5§5F
REOHERIC L D EFOMHBENKE I ERED
INEL, Ry PORETEIMEL - 2eh, RHICR

The number of sampling:10 fruits
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WIEMh -7,
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HOMMO/NS EABREOENERENFONS
EMBASHMITE - T,

Table 4. Flower bearing rate, and plant size of ‘Allus Naito-shunjuukei’ in retarded cultivation at eary crossing stage.

Inoculated Flowering Flower Fruit Plant Leaf Leaf on tenth node of main stem
bearing bearing : Petiole Leaf Blade Stem
strain datel” ratio? ratio? lengeh number  length width 1length diamete
% % cm cm cm cm mm

NDM-1 8 26.0 95 70 84 19.2 11.5 17.4 13.4 6.8
KCV87-8 24.6 100 70 116 22.8 15.0 23. 4 16.7 8.5
KCV87-10 25.6 90 80 107 22.6 14.8 24. 7 15.3 8.3
CN93-106 25.6 85 50 104 21.1 11. 6 16.9 12.0 7.2
Control 25.4 90 70 122 23.4 14.9 23.3 14.8 8.7
1) Hermaphrodite flower in first node of lateral branch on tenth node of main stem.

2) The average data between tenth and thirteenth node.
Table 5. Fruit weight and quality of ‘Allus Naito-shunjuukei’ in retarded cultivation at picking stage.
Inoculated Fruit Shape? Net of fruit® Smooth grade’ Sugar
Vitamin C
strain weight Sh1) index density rising of fruit surface content SpY
g Brix ¥ mg%

NDN-1 1528 *+278.1 0.95 3.9 4.2 4.4 17.1 15,9 *1.70
KCV87-8 2021 *£173.6 0.97 4.2 4.3 4.1 17.0 17.0 x2.11
KCV87-10 2015 =*=114.2 0.97 4.1 4.3 4.2 18.0 18.0 £0.79
CM93-106 1475+ 93.9 0.94 4.1 4.1 4.6 16. 7 16.6 £3.40
Control 2114 +148.3 0.97 4.3 4.3 3.9 17.3 17.6  *3.27

1)Standard deviation
2)Vertical diameter/Horizontal diameter
3)Density:close(5) rough(l)

Rising :high(5) low(1)

4)Smooth grade:smooth(5) rough(l)
% The number of sampling:10 fruits
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Effects of Restriction of Rootingzone with Polyester Sheet on the Growth,
Yield and Quality of Tomato Culture

Shizuo Sakural, Tsutomu OYAMADA

Summary

Effects of the restriction of rootingzone depth to 10 and 20 cm with polyestersheet were examined

as compared with normal culture methods in tomato.

1. Vegitative fresh weight, stem diameter and leaf size dropped due to restriction, especially in the

10 cm group.

AN

was concentrated by restriction.

Yield decreased due to restriction, especially in the 10 cm group.

Brix of fruit juice increased due to restriction, especially in the 10 cm group.

1% increase in brix of fruit juice caused about a 71 g decrease in the fruit weight.

Sugar and acid content of fruit juice increased due to restriction, especially in the 10 cm group.

There was no notable difference in sugar/acid ratio among treatments, suggesting that the fruit

7. Eating quality was improved by restriction, especially in the 20 cm group.
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Fig.1. Trace of field experiment.
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(P:05)10kg, M (K.0)10kg%* 10cmBHK 34z, %
NN DRIZERED 5% 15cm OSBIZEFL 72,

FEBLK IS TR F2~7 (R34V24 ) % 30cm FIRRIC 4 KBCE
LAy b Bic¥g—iciEkT& 3 & Hic U7 (Fig.l), + &
KRGEHRIBERBRRICTovti-5- (KR8 2 B8, £-5%
By 7 & BEE 10em i 5% U pF2.7 27K 7 & L7z, 18]
7 b OEEKRIL 20mm & LIRS pF2.4~2.7 D%
FTERBLL, 351Xy MIBD EF2 <10
TV IFEBINAT NN A B 1 - 1,

HRAREE LT kKRB 2/, 6 HITHEER
(45X 30X 9ic45cmRiIcE&I‘E L, 6H17HR
12cmAYF,MISh EiF U, 8H 4 HERM 40cm, BERY 60cm
D2%RHA & Ui (Fig.1)o BHIZ 1 HHETTE L 284
THE Ui, REONH#IZ, REORFITHMBLEK
LASERObDENHEL, ERELICESBRREEETE
Uiz IEMIIZOR 14BICIRLE D 11 H8BIZKT
L7o
2) &R

b= FOEFR, RRETHEX, S 6tkEKSED,
LfkE, MRE HiME BR(EL $£3, ESE2E
THiM ) £/#2TEHAIL 72,

BEOREIITOVLTIRES, F15, F25BOERER
UEIBERE U 7o

IRBRUREMERERE I 108ETBERELT

r
Mulching
f%:m Polyester
SEERSRARASS | Cx - o

ZOEL B3, BSRREEROLEE IO TEL,
REE, RE, HE Brix) 2#HEE L1,
3) REOHRUEBRBRSROAELE
SRR ORI REO RIS % V-4 THHE,
— 32.0c THIHEBHEE, FHKTHER NOSTAB%
TARE-NT40)~ (FLER 0.45 4 m) BB X B 1o, WO
1B DTN 774~ (L- 3300, HSIBIERREL) T,
B IORZERB RS, 17535V GL- 610- S, BEHE
ITIRSUK (& 0.5ml/ 53 ) 2 Bl 7o, BED AT IS
& a3 M574- (L- 6000, HILBIUERREL) TTL, &
CIRESEEERTEE, 1753 #2618, BEMHEIZ0.1% Y
VEE(RE1.0ml/ 5) F BT,
4) REOEEAR
EXELIEIRFOREZHAL 1480M5- 10 &
DETL, B, BEYR, EIX, BEA%ICOWTIE
FTTRREEFRL U, SBREFHMIC & O SEML 7,

m #& 2

1) b= bOEH

HBRETHO M OB % Tab. 1ISR Ui, £4E
i3, BITX, 20cm#BHX (LLF 20ecmX ), 10cmiBz¥X
(LT 10em X ) oJEiC &L 22 0, BITRKICHT 284
I3, 2h €0 86.5, 77.8% Th - 1o

HMEERUHMEIZ, 20cmEXAKRKEXL4E D, 10cm
REETRTCEEIRAELL -7, b FOHERDOS
WHHIE bR L,

R, TEHHS LISV BT XTOMLTY —
MEZXIINELLD, BROEXOBOTIEIR
B, #B52FE PR & b1 20em X2 Hx 10em X THI
Motee o, VFhORICHWTH EAHMICIE S
BEERIIMCLY, BSRETHR/E 1 RETHRH
DESIIBITX 8491238t L 10cm [X 57.9, 20cm X 73.2
LD Y — MERRIZEMREICL I EMED, &
{IZ10em K TE UM - 720

EoRE I, BSELHKR X 153, 25EOEMN B
T, 20cmX, 10cm XOIETKAKE M7, THDBL
BATX % 100 £ 4 3 &, ZEE T 10cm [X 72.6~63.8,
20cm X 1% 91.7~88.3 L £ W € 4HUNEIL L7z, RIREICHE
TR % 100 & U 7= ¥t i3 10cm [X 59.9~45.7, 20cm X
80.5~72.7 L1 HEE, EFE ITBITXICHBELIE
DINEAL U720 %512 10em R i3 & — BB OEENKT
HoltIEBNEB SN, AHTHLERICZOHENK
S eI htbhl,
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2) MBRURERHE iz, 10cm X 1.4~1.7{8 /85, F#H1.5M8, 20cm X
BXD1, 3, SEEO M FREOWERURES 2223/ RE, EH2.2M8, 187X 3.2~3.6/8/RE,
B % Tab2ITiR Lic, 1B D D 135BRBEOINER EHIAETUERBICEELSENS SN, #ERL — M

Table 1. Growth of tomato plant.

Fresh Plant Internode Piameter of stem2) Variable value on the leaf position
; o (mm) 5 15 25
Treatment veight  length elongatio 3 5 L.b. L.m. L. b. L.m. L. b. L.m
g/plant  (cm) (cm) BN 4
1) Avg. 2398 c166.7b 6.0b126b 9.5¢c 7.3b38.8b34.3b30.7c 24.3¢c 28.9c 19.8 ¢
10cm STD 105 7.8 0.3 0.7 0.9 .0 3.4 3.1 1.5 3.7 2.5 3.1
Using polyester CV% 4.4 4.7 5.0 5.6 9.5 13.7 8.8 9.0 4.9 15.2 8.7 15.7
sheet Avg. 2666 b176.1 a 6.3 a2 13.8 a2 1223 b 10.1 c 41.6 a 37.2a 38.8b 32.7b 40.0 b 31.5 b
20cm STD 127 4.7 0.2 0.8 1.4 1.3 2.9 5.3 1.1 2.3 3.8 5.0
CVy 4.8 2.7 3.2 5.8 11.4 12.9 7.0 14.2 2.8 7.0 9.5 15.9
Avg. 3081 a165.9b 5.9b 14.6 a 14.7a 12.4a 45.3a 41.7Ta 42.3a 40.6 a 45.3 a 43.3 a
Control - SID 196 58 0.2 0.8 1.1 1.4 4.9 5.8 4.1 4.1 4.8 5.5
Cv¥ 6.4 35 3.4 5.5 7.5 11.3 9.9 13.9 9.7 10.1 10.6 12.7
XX *k *% XX *X X XX XX XX XX 3 %X
Mean separation within columns by Tukey's multiple range test 5% level
1) Bried depth of polyester sheet
2) Diameter of stem below the fruit cluster
3) Leaf blade
4) Leaf mangin
Table 2. Yield and Quality.
Fruit _ Yield Variable Value on
Treatment Number  Weight the fruit diameter Brix
Cluster /plant  g/Fruit Length A () Width (B) (B)/(A)
Avg. 1.5 111.7 52.0 63.0 1.21 6.8
1 STD 24.2 3.4 4.5 0.60 0.5
CV% 21.7 6.5 7.1 49.59 7.4
Avg. 1.4 161.8 60.5 68. 2 .10 6.4
10cm 3 STD 42.9 5.6 6.4 0.20 0.6
CV% 26.5 9.3 9.4 18.18 9.4
Avg. 1.7 125. 8 59.9 61.6 .00 6.7
5 STD 48.0 7.1 8.9 0.30 0.5
CV% 38.2 11.9 14.4 30.00 7.5
Using polyester Avg. .5c 133.1b 57.5 64.3b 1.10 6.6 a
sheet Avg. 2.2 142. 8 55.5 64.5 .20 6.3
1 STD 28.3 3.8 10.0 0.60 0.5
CV% 19.8 6.8 15.5 50.00 7.9
Avg. 2.2 179.3 61.2 71.4 1.20 6.2
20cm 3 STD 48.7 5.7 6.4 0.10 0.4
CV% 27.2 9.3 9.0 8.33 6.5
Avg. 2.3 165.9 65.4 69. 4 1.10 6.7
5 STD 50.5 6.1 7.7 0.10 0.5
CV% 30.4 9.3 1.1 9.09 7.5
Avg. 2.2 b 162.7 a 60. 7 68.4 b 1.17 6.4 a
Avg. 3.2 154.8 57.5 69. 0 .20 5.6
1 STD 28.2 58 4.9 0.60 0.3
CV% 21.4 10.9 7.2 50.00 5.4
Avg. 3.3 218.6 64. 7 78.3 .20 5.5
Control 3 STD 52.6 5.2 6.6 0.20 0.5
CV% 3.6 24.1 8.0 8.4 16.67 9.1
Avg. 248.5 70. 6 80.4 .10 5.9
5 STD 85.3 6.4 8.3 0.10 0.4
CV% 34.3 9.1 10.3 9.09 6.8
Avg. 3.4a 207.3a 64.3 75.9 a .17 5.7b
*k Xk NS *% NS Xk

Mean separation within columns by Tukey's
multiple range test 5% level

NS=No significance,

1) Bried depth of polyester sheet
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BREGNERE DL, LIC10em K TELD -
2o

BEO 1RE, 10em[X 111.7-161.8g, F#1133.1g,
20cm [X 142.8~179.3g, ¥ 162.7g, 1B 17X 154.8
~248.5g, ¥45207.3g T, 10cmXIZ/NE LY, 1BFX
%100 & L7354, 10cm X 64.2, 20cm X 78.5 Tdh »
foo o, HEITRR EMREBIZL 3I>h TARRIZA
BB AR U, ERX TR, 10cm, 20cmX & i
BIRENRKBEN >, REOHRIE, 10cm X
52.0~60.5mm, #757.5mm, 20cm[X 55.5~65.4mm, E
¥160.7mm, 1Bf7X 57.5~70.6mm, F564.2mm TZ D
ZRPUAhote, —F, HER, 10cmX 61.4

~68.2mm, Y15 64.3mm, 20cm X 64.5~71.4mm, ¥
68.4mm, 1BfTX 69.0~80.4mm, -4 75.9mm T — b
BRXOBERI/NE T,

B R /B Ico0 TR, FRELICFHET
LIBTREOEZ/NETH » 72, BEE (Brix)id, 10cm
X 6.4~6.8, F¥56.6, 20cm[X 6.2~6.7, ¥ 6.4, 181TX
5.5~5.9, 5.7 Ty — MEFXKIIBETX & 0 BEENS
<, EITXKICHT 28414 10cm X 115.8, 20cm X
1123 Tdh » 12,

3) REOBRUBRSE
b PRERHOWRUES RS Tab.3, HEEEHL%E
Tab.4 IZ/R LU 7o

Table 3. Quality of sugar and acid in tomato fruit juice.

Treatment

Fruit Suc. 2) Glu. 3) Fru 4) R.s. 5) Total

Cit. 6) Mal. 7) Total

Cluster @ ® ©) @o+® O @ ® @+®
1 0.03 2.23 2.30 4.53 4.56 0.99 0.15 1.14
3 0.07 2.32 2.48 4. 80 4. 87 0.92 0.27 1.19
10cm 5 0.04 2. 69 3.09 5.78 5. 82 0.80 0. 26 1. 06
Avg. 0. 05 2.41a 2.62 504a 508a 0.90a 0.23 1.13 a
Using polyester Ratio(%) 1.0 47. 4 51.6 99.0 100. 0 79. 6 20. 4 100. 0
sheet I 0.02 1.96 2.05 4.01 4.03 0.-89 0.13 1.02
3 0.03 2.10 2.27 4.37 4.40 0.78 0.22 1.00
20cm 5 0.03 2.40 2. 70 5. 10 5.13 0.84 0.26 1. 10
Avg. 0.03 2.15ac  2.34 4.49 ac 4.52ac 0.84a 0.20 1.04 a
Ratio(%) 0.7 47. 6 51.8 99.3 100.0 80.8 19.2 100.0
1 0.01 1.70 1.88 3.58 3.59 0.73 0.15 0.88
3 0. 02 1.94 2. 02 3.96 3.98 0. 61 0.19 0.80
Control - 5 0. 02 2. 09 2.43 4.52 4.54 0.70 0.24 0. 94
Avg. 0.02 LT bc  2.11 402bc 4.04dbc 0.68b O0.19 0.87 b
Ratio(%) 0.5 47.3 52.2 99.5 100.0 78.2 21.8 100. 0
NS *xX NS X 3 £33 NS

Mean separation within columns by Tukey's multiple range test 5% level

NS=No significance
1) Bried depth of polyester sheet

2) Sucrose 3) Glucose 4) Fructose 5) Reducing sugar 6) Citric acid 7) Malic acid

Table 4. Sugar - Acid Ratio.

Table 5. Test of functional taste.

Fruit  Sugar-acid

Buried depth

Treatnent Cluster ratio Treatment polyester Delicios Sweetness Sourness Hardness
1 4.00 sheet
3 4.09 _
10cm 5 5. 49 ‘ 10cm 0.1 0.1 0.9 0.4
Using polyester Avg. 4.50 Using polyester sheet
sheet I 3.9 20cm 0.5 0.4 0.9 0.3
20cm 3 4. 40
5 4. 66
Avg. 4. 32 Control - 0.0 0.0 0.0 0.0
I 4.
Control - 3 4.98 Panel:14, Superiority:2~Inferiority:-2
5 4.83
Avg. 4. 64

1) Bried depth of polyester sheet
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= FOBEERICOWT, 135BEEORBEOFY
% A 5 & 10em X 0.05%, 20cm X 0.03%, 187K
0.02% THEEXIED N -1,

FEHRIC7E9BETId 10cm X 2.41%, 20cm X 2.15%, 1§
IX191% TH O HEENEDSH, v — MEFIC X
BRI hinbhic, REEL, EXOFEHET
2.11~2.62% TTFFEICHNFOBE TS 545, UEE O
BELERIAD ORI M- T,

BICHTH 5 LIS RBOSHERIIDNWTAS
&£10cm[X4.53~5.78%, F455.04%, 20cmiX 4.01~5.10%,
19 4.49%, 1BITIX 3.58~4.52%, F¥94.02% T — b
MK SETXICHNETTEREOR O I &) hh
bhy— MEZORIED ohi, ERBRALEHES
BIIOVLTH, WThoRiisWTH EMBEREFEIEFE
HEREOBWI LD SN, EBTHRCE T
OEBTH 5283, 135 RFOFHMET 10cm X
5.08%, 20cm[X 4.52%, 147X 4.04% TTFOMR U 24
PEBTHIBELHERABICY — MERIC LY
1~12%¥EREOETE 3 Z E0BHohi, £/, 2h
ZhoBE LR LBEISE VESEEIE 1R
BICH~N2627%HBEOSE I LB SN,
B, 760k, RO =@EoBEARIC 0TI, KESIE
HBICHETH b, BioHO S 57TMEIIOTFhoR Y 47%
BERRUMBOZEBIZD SN, THbEY—}
BRMEICL > THBERIHE S booMAIAE <
POF )i A S A NN Al

P FREOEBBAROS b, 1B 135RERE
D Ff T 10cm [X 0.90%, 20cm [X 0.84%, 1BITX
0.68% &75 b RIS EELEN’ED S h, ¥ — B
L BMENS Db, 1VIBRIZ DU TIE, 10cm
[X0.23%, 20cm[X 0.20%, 187X 0.19% T, J1/ERICH
RER4ZGO 1 BECKRBRETH Y, ¥ — MERRMEIC
LBFEEEIZD NN S 1,

11/B, VWIROGERE L 2BEaRicounTi], F
¥#{ET 10cm1.13%, 20cm X 1.04%, 1847X 0.87% & 13
DIvEgRIER Y — PHEERKTE L, BITRIHLT
10cm X#730%, 20cm X T#J20% £ ENEE - 7,

ZHOBBBOLRRR, WTHhORK bIIVEAH
80%, )/IEERI20% E72) &— MEERIC X AHEBIITAYD
Shifh -7,

BRI >0TE, EXOFEHETHS S L 10em X
4.50, 20cm X 4.35, 117X 464 TZDEIZ/ME L,
V= MERUBOREE R, AROBREREREICER
BHohiiho 1z,

4) B%RAR
EIRBEREEORUBBROBRE Tab5SIZR L1,
BIRKREEAEREE LY - MEZRORER, HH%

MR LU oM, &2 20em R THiM - 7,
FRRICEERIC DO TIRABITRIC B L T b3

BLoh, 10ecmX, 20cmX & HICREOFMTH -

72o
B DO TRBITRIC K~ Y — MEER D

OB TS - 72,
fERIFEME S F LR EAKICE L TE, HERAMH
 FHl & 7z 20em R OFE@EAE 20, 10cm XD R

FRBEITRICHBR UERTRETEOTFHEIC LM hb
57, BEAKTRETX L VEVIFMETH - 7,
Ihoid, BB, MEITFHREA & 5 EENEL Y,
ThHBEFMICRIITEREL D, BRI 5 “iF

ATOHLXEFbE,

v & E

b= bORE, REIEEEFHEEERZLILICLD
EBL, EhbIKRIFHOEEIAREOI &ITLL
SN TS (7)B)N9)(12)(14),

FRBRO, HR — MERIC X 2 EEE ORI
RISk TH Y, £F, WERUREESHIIAEL
EELI,

b= b ORBFIREEZ, b= MEENICH T A
TBEEZSZZETHIERS (10)1E, 1KLL D
TEENEORMRIZOVTHRITL, 1859 10~30Y5}
VETIRERBICHINGT 52, 40)MWTREEHAE
BENTL, LSOO LEIZI0 MERNE LT
W5, XRABRTORHLBIZ, 10cm [X 24Y7M, 20cm
X 48yt » o, MEETIRIRICK hENET
A EpAbni, T &3, S, FR, k9%
HOBNMIL>THEDYHIBZI LE2WiE-> T 5,

THKGE M FOLEE, NE RHICOWTAB L
FHBROKEHIZ pF24-27Th » 72 = Eh SRERX
KK EBEDEER T -2, v — MR TR
RATE ZKBOEMENDLNID b bOKkOK
W& Y — MEZRKIBITX ik~ EBbh,
o+ 8200 10em X iz 223K R P LR
BREh-LLDDEEL SN, BB — MERICE
ZMBHRIC LY, EFIHSMEFEH, HNL
oo LML, BENERL, H3E BESELNHML
REIIEE -7, CONENEY, BENRERT S
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LB OKRGRBER E BT 3 4)(B)9)(14)0

b= b OREHEEO kS ERESERBOTT
TR S (8)I3HEE & NE & OBFRIC >V THVWADHE
NEH O, FEEN1% LMD EHY10 D 0.8kg FREE SR
e 2 EMELTLED, FRRICBOTHEL 18F
DOEFERD S &, Y=-0.014X+8.542(r'=0.913) DE
BOMELEL Y, HMEZ 1% LREE3-HICH T1g1
RERVT R LT -1

i, SMEEL 1 RE 2HSEL 1 REOMIRI,
£ h £ h Y=- 0.013X+6.789(r’=0.885), Y=- 0.003X
+1.617(r'=0.887) D EHEDOHE L h, LHRULE
SEEMNIE S L 1RENED L, BRUBOMINE
BESENBSELX LT M ERLIRESF oM,

BEEBOBIETIE, Y=0.246X — 0.112(r'=0.827) D
#RELD, JOMBRIRERE TIESENENT S &
BMEE b LHEEEERD THO.

WL, WERZELL L, KEOREDOANBIG
1<, TERDAR (8) L AR E LRERAHREh, /I
REIBHEUEVBEN L D EBDNM S,

ABERIL, 20ecmRXORENHOFHETH Y, AWREE
RUBESEOBFREECLEbNh, HEN NS, B
BROBOLONFOFEMIC L -2 b D EBbN B M,
10cm RO REIIHEE, BRUBSENSVLICLI DD
STEEHA 20emX L DB 5720 SO EZAMKICE
DTN HAL D LA L ShFEEEIMES -
TW3bDEBbhE, ZOFHMIZ, HEZEOEHEE
P2 bO=—Xi3, BELEHTLHIENEEI L
BEFEEEL TSI L 2RbER, THbbEH B
EHEEND > THEBLEOBVWREERDTHE I &
I3,

UEDZ Eho, #RY — MRZICE DRBRAE SR
Lofidtis, SHE M~ FMEEDOLDITRBERL HiE
THBEEELD. UL, KARTOREEIL 4.8~6.8%
TEThU LOBERRETH -1, F/, ZOHK
BB THRIESAETH b, IHEREE 1REOW
HTEYHAD SN, 5% ORI NETH 5,
51z, BEoBMEBROMMIEI She, HARO
HMES BRI S SR ORIEECBRIEMNEK
NLEENE->TLBERDNS,

V. & E

s < MiCBOTERY — P EERL, T0E%
DEEX % 10cm, 20cm & U THRIKAHIR LETX &0

HUTZ0EEIT >0 TR L,

LRy — MERKEO b< FOEFRNGIE N, £&
ERRY UER F/MBLL, mcEZoky
10cm X TEAETH » 1,

2. b= FORER, v— MERXTELS Y, g
@&w1Mme%L<ﬁ9Lto

3.BERE (Brix)id, ¥ — MERXTHELD, FIERO
BN 10em X THL B -7,

4. & S (Brix) OB T, HELX 19 LRXHES C
LITL O TIg RENEA L,

5. 2 MREHOMERRUBESER Y - MERKXTH
<D, HIZ10emXTHEE - 1<,

6. WL ISIRELEATH ONT, v — MERK LB
TRTIRIEFAEOEER LI, SO &iFy— M8
HX OREIBHEIN TV B b RN,

7 RWIIEATICHEL L, Yk, BRRE b — MERK
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®RT 5,
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INWNARFAL I TALNZR— b IHS L ROEEY LI X
MRIZL 2 ¥ —< 2291 7 KRR O
RRBERIC B 25585y 1 )L 2 (HA- 1-2) D Bigsh R

TEREKX - MEOTT ™ - RiLfdE

F-U-F:v-=2., EYAI7EY, Y7 KL LZ, TMV - P, Ireqavh, Koo

Application of cross- protection with the attenuated strain to the control
of pepper mosaic disease caused by pepper strain of tobacco mosaic virus.
1)Preventive effects for pepper mosaic disease by attenuated strain(HA-1-2)

in the infested field

Tsuneo CHiBA,Hideko KATO and Shingo YONEYAMA

Summary

An attenuated strain, HA-1-2, which was isolatedby high temperaturer method in Ibaraki

prefecture,was inoculated in seedling sweet peppers by compression spray. Seedling were then

transplantedto an infested field.

Spray inoculation of sweet pepper plants with an attenuated strain of HA-1-2 had a clear suppressive

effect, which was also evidenced in higher infested field.

Among different cultivars,’New - face’ showed a clear effect, but *Shin - sakigake 2gou’tended to

show little difference. Results indicate that the attenuated strain HA-1-2 could be useful for the

control of mosaic disease by TMV - P in sweet pepper plants.

1. #

i

RBRO E— < U #31, HENSROEBES B
REBORKE, Mt L CEEOSIHNRLELY, 3
#74600a(3) DRIEEHABF LT 3, € DIEEMERIL
BTHAY RBIET, WINEOBRELMEEE, BE
EITORBEIED S 0, Th OB H 1 2EH
IR 1349 22,00003) 12 Ko 3o L LEEHBTIZ, 304ELY
ER—EYOBEELET T2 10, BHEOKEDSE
BICKBHWENRREL, BIIINNTEF L9402
“MIHSCRMMV-P) LB E—< L 2H A 2%

3, TOMREOREE» SR LA S 4 EAEER
D—2&LME > T3, TMV-Pi3, 19784 FEE TR
E0RD SN TLER (5) SEMICKERE N, KEICH
T b BOEAHTRIT IR O EmR A ILA L CEEHT
DEESRE LN - 12,

TMV 3581, 85 L CEMERT 3720, 208
BRASEE L THTFORBINEROMR, T8 AL
K& 2 TIRHBEOREL, BEHHSEOEA (7) 5 &
RSN, LL, TMV- b= FHRPEBROIER
i TMV-PICIRRIH A RI L LL E, LIhogt
HROHREDNK bOTHEN -7,

* RERRIA S BB
% :@&



%ﬁﬁ%-mﬁvt%-*mﬁﬁz7ﬂn%v4774»x—bvﬁa9§®sﬁo4wxﬂmu;aE—vy%v47ﬁmmﬁﬁwﬁn 31

FEYANZOTBHRERMUILY AV ZIROH
Bt b O TMV(, 4, 14, 15), Ao rD
CGMMV(13) 15 E TERENRRAA S TE ., -7
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Fig. 4. Change in the Proportion of deseased plant on sweet pepper inoculated with the attenuated HA-1-2(-3-) or
virulent strains(-@-) of TMV-P(late raising culture 1989) .
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Application of Single Row High Ridge Whole Surface Mulching to Early
Autumn Lettuce of Ibaraki Prefecture : Proper Application of
Nitrogen for Cultivation Type

Yoshiyuki OriMoTo, Keiichi MoGaki and Tsutomu OYAMADA

Summary

Single row high ridge whole surface mulching and conventional level row mulching were

compared in early autumn lettuce cultivation in Ibaraki Prefecture.Troubles such as drops in head

weight and quality, rottenness, etc. occur frequently because of the high temperature. The minimum

arable soil temperatureand the occurrence of rottenness in case of a heavy rain became lower, and

both head weight and harvest rate increased in whole surface mulching. The proper application

amount of nitrogen for the early autumn lettuce with whole surface mulching in Andosols was 0.5~

0.75kgea” in‘Exceed’ and 0.75kgea in‘Smart’.More than lkgea™ application increased excessive

head growth and decreased harvest rate.
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Table 1. Outline of husbandry.

Year Mulching® Cultivar Planting Nitrogen Seeding Planting Harvest Treatment Repetition
density(cm) (kgea™) (day-month) start unit(m)
1990 WS Exceed, Smart 45x27 0,0.50.75, 1, 26-Jul  11-Aug 28-Sep 5.5%1.8 2
1.5
1991 ¥S Exceed, Smart 45x27 0,0.250.50.7 22-Jul 9-Aug 25-Sep 5.5%1.8 2
51
LR Exceed 40x28  0.50.75 22-Jul 9-Aug 25-Sep 5.5%1.8 2
1992 ¥S Exceed, 45x%27 0.25,0.50.75 20-Jul  10-Aug 6-Oct 6.8x1.8 3
LR Exceed 30x30°  0.50.75 20-Jul  10-Aug 6-Sep 7.5%X1.6 2
1993 ¥S Exceed, Smart 45x27 0,0.25,0.50.75 20-Jul  10-Aug 6-Oct 10x1.8 3

*¥S:¥hole surface mulching, LR:Level row mulching.
YBed width 120cm, Path width 60cm, 3 rows.
*Bed width 120cm, Path width 40cm, 4 rows, Zigzag planting.

Table 2. Chemical properties of the soil (0 - 15cm) before planting®.

pH (KC1) T-N NO:-N TruogP.0; exCa0 exMg0 exK:0
(g-kg") (mg-kg")
5.3 3.9 12 9 2028 528 548

*Mean value (1992-1993).
Table 3. Influence of mulching and N applications on head weight and harvest rate.

Cultivar Nitrogen Head weight (g/stock) Harvest rate (%)
(kg-a™ 1990 1991 1992 1993 Mean 1990 1991 1992 1993 Mean
Exceed Vs 0 337 422 - 218 323 93 94 - 81 89
0.25 - 480 418 354 417 - 100 96 93 96
0.5 448 443 469 368 432 98 98 97 91 96
0.75 384 511 482 411 47 84 92 96 98 92
1 509 480 - - 495 52 76 - - 64
1.5 505 - - - 505 32 - - - 32
LR 0.5 - 352 410 - 381 - 64 97 - 80
0.75 - 402 437 - 420 - 78 97 - 87
Smart Vs 0 283 324 - 170 259 89 94 - - 92
0.25 - 352 - 275 314 - 96 - - 96
0.5 321 406 - 292 340 87 92 - - 60
0.75 332 384 - 337 351 83 94 - - 89
1 327 444 - - 386 86 86 - - 86
1.5 300 - - - 300 64 - - - 64
*¥S:V¥hole surface mulching, LR:Level row mulching.
Table 4. Influence of mulching and N applications on head quality.
Cultivar  Nitrogen Head size (cm) Head Projection Twist distortion
(kg'a")  Major axis Minor axis  Hight density Ofd tbg of the leaf blade
midari
Exceed WS* 0 14.7+2.6 12.9+2.4 11.6*1.5 0.28+£0.03 2.6*0.6 2.7%0.7 2.5%+0.6
0. 25 15.5%+1.2 14.0x1.3 12.6x1.2 0.30£0.04 2.6%0.6 2.5%0.5 2.3+0.4
0.5 15.8%1.5 14.0+1.6 12.6+£0.8 0.30£0.05 2.8%0.6 2.7%0.5 2.5%+0.4
0.75 16.2+1.2 14.5+1.3 12.7+1.3  0.29%0.04 2.8%0.5 2.7£0.5 2.6%0.5
1 16.8%0.9 14.8+0.3 13.0£1.1 0.30£0.02 3.2%0.2 2.8+0.3 2.4%0.0
1.5 19.2 15.9 13.0 0.24 3.1 3.3 2.4
LR 0.5 14.9%0. 6 13.5%0.4 12.4%£0.5 0.30£0.06 3.1x0.1 2.6x0.1 3.1%£0.6
0.75 15. 7£1.0 14.1%1.1 12.8+0.8  0.29+0.07 3.1*0.1 2.9%0.2 2.7%£0.4
Smart ¥$ 0 14.3%2.9 12.0+2.2 11.4%1. 6 0.25%£0.05 2.6*0.8 2.3%0.4 2.1+0.1
0.25 15.2x2.1 13.6+1.8 12.7%1. 8 0.24£0.05 2.5%0.7 2.4%0.6 2.3%0.4
0.5 15.5x2.1 13.51.8 11.9£1.5 0.27£0.06 2.9%0.8 2.7%0.6 2.6%0.7
0.75 15.8+0.8 13.6%0.5 12.3£1.4 0.25%0.02 2.9*0.8 2.7+0.6 2.6x0.5
1 16.9%0.9 14.8%1.1 13.9%0.4 0.21£0.01 3.5%0.1 3.1£0.3 3.1+0.5
1.5 16. 3 13. 10.0 0. 25 3.2 3.0 3.2

*WS:Whole surface mulching, LR:Level row mulching.
YMean value (1990-1993) =*SD.
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Table 5. Influence of mulching and N applications on the change of head weight'.

Cultivar Nitrogen 28 (%) S &% N &% L &% 2L (%) 31 (%)

(kg-a™) 250g=  250-320  320-400 400-500 500-600  600g<

Exceed Vs 0 30.0 12.4 24.6 24.9 8.1 0.0

0.25 7.8 10.0 24.7 35.0 18.3 4.2

0.5 4.5 11.3 24.3 33.9 18.0 8.0

0.75 6.7 10.8 18.8 27.9 23.3 12.5

1 0.0 0.0 13.6 35.6 39.7 11.1

1.5 0.0 0.0 0.0 58.3 16.7 25.0

LR 0.5 50 22.5 37.5 23.8 10.0 1.3

0.75 0.9 11.3 27.1 42.5 15.9 2.5

Smart Vs 0 37.2 33.0 23.8 5.9 0.0 0.0

0.25 20.4 32.5 32.1 13.4 1.7 0.0

0.5 16. 4 25.2 33.3 19.3 5.0 0.8

0.75 13.3 25.8 3.1 24.6 4.5 0.6

1 7.5 28.8 20.0 30. 0 13.8 0.0

1.5 25.0 37.5 31.3 6.3 0.0 0.0

*¥S:¥hole surface mulching, LR:Level row mulching.
*Mean value (1990-1993).

*Heads were assorted according to the Ibaraki forwarding standard.

Table 6. Accumulated soil (10cm) temperature. (10 Aug. - 19 Sep. 1994’).

Mulching 20C= 20-25 25-30 30-35 35°C< Total
Vs 3 272 443 176 76 970 ¢hr)
0.3 28.0 45.7 18. 1 7.8 100 (%)
LR 0 196 535 226 13 970 ¢hr)
0.0 20.2 55.2 23.3 1.3 100 (%)

*¥S:Whole surface mulching, LR:Level row mulching.

*The soil temperature was not taken from 22hr 11 Sep. to llhr 12 Sep.
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Fig.1. Daily maximum, minimum and mean soil temperature at 10cm in
whole surface muiching(WS) and level row mulching(LR) .
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Fertilizer Elements Elution from Specialized Fertilizer
for East Indian Lotus in Flooded Water

Tutomu OYAMADA

Summary

In an effort to prepare counter measures against fertilizer element outflow from eastindian lotus

fields, characteristics of NPK elements elution of 5 brands of specialized fertilizer for indian lotus in

flooded water were examined.Results revealed that:

1. The specialized fertilizers could be classfied according to the characteristic of nitrogen elution.

Early stage type: Nitrogen elute within 1~2weeks. Middle stage type: Nitrogen elution reaches a

peak 4~6 weeks after application.

2. The elution rate of nitrogen for the specialized fertilizers was 6.0~18.2% and lower than that of

28.7% of a coventional compound fertilizer.

3. The amount of phosphorus elution was extremely small. The elution rate was 0.0~0.42%.

4. The amount of potassium elution from some specialized fertilizers was equal to or more than

that of a conventional compound fertilizer. However, the amount of potassium elution from a

coated fertilizer was half that of a conventional compound fertilizer.
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Table 1. Chemical Properties of soil. (mg/100g)
PH EC T-N T-C Exchangeable base  Phosphate absorp-
. (H:0) mS/cm % % Ca0 Mg0 K.0 tion coefficient
6.07 0.42 0.22 2.10 182 57 13 750

(Sampling : 1992.5.1)

Table 2. Characteristics of the examined fertilizers

Fertilizers Guaranteed analysis(¥) Basic fertilizers® Granule @)!

N PO, KO size(mm) p K
1. Kumiainyousoiriryuukarinan555(control) 15 15 15 UR, AS, AP, PS 1~4-granular 0.44 0.83
2. KumiainyousoiriBkaseilgou 10 10 10 UR, IB, FP, SP, PC 6~8-granular (.44 0.83
3. KumiaisupalBhukugou505 15 10 15 UR, IB, FP, SP, PC 2~5-granular (.29 (.83
4. Kumiainippirinkoto§28 8 12 8 UR, AS, AP, SP, PC 7~10-granular 0.65 0.83
5. Kumiaihihukunyousoirirenkonsenyou(01 10 10 11 UR, FP, PC 2~5e+granular 0.44 0.91
6. Hihukuenkarinan 13 11 13 AC, AP, PC 1~4-granular 0.37 0.83

ZUR:Urea, AS:Ammonium sulfate, AP:Ammonium phosphate, PS:Potassium sulfate, IB:Isobutyidene diurea.
FP:Fused magenesium phosphate, SP: Superphosphate, PC: Potassium chloride, AC: Ammonium chloride.
YAmout of phosphorus and potassium applied incidentally through nitrogen application.
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Table 3. Changes in electric conductivity(EC). (mS/cm)

Fertilizers 5/22 5/29 6/5 6/12 6/19 6/26 7/3 T7/10 Mean
1. No fertilizer 0.34 0.28 0.27 0.36 0.34 0.32 0.29 0.28 0.31
2. Kumiainyousoiriryuukarinan555(control) 3.46 2.04 1.21 0.90 0.65 0.57 0.44 0.38 121
3. KumiainyousoirilBkaselgou 213 1.31 0.95 0.8 0.59 0.5 0.50 0.45 0.91
4. KumiaisupalBhukugou505 2.15 1.49 0.85 0.77 0.50 0.39 0.41 0.30 0.96
5. Kumiainippirinkoto828 0.77 1.38 1.39 1.36 1.11 1.00 0.8 0.83 1.09
6. Kumiaihihukunyousoirirenkonsenyou001 2.63 1.54 0.97 0.8 0.73 0.73 0.66 0.59 1.09
7. Hihukuenkarinan 0.77 0.94 0.96 1.11 1.04 1.07 0.97 0.96 0.98
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THEOZAE & HITIET L 3:EHICIE 1.21mS/em &
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Kji-NO#ERBIZT DI T Table 4IZR L7z, Thickh
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Table 4. Changes in Kjeldahl nitrogen(Kj - N) and elution amount.

Treatments [tems 5/22 5/29 6/5 6/12 6/19 6/26 7/3 17/10 X Elution rate”
concentration® .1 1.0 L1 1.2 1.1 L2 0.2 02 0.9
1.No fertilizer Elution amount” 0.7 0.6 07 07 07 07 01 01 4.3 0.0
Each elution/Total elution(¥) 15.5 14.1 15.5 16.9 15.5 16.9 2.8 2.8 100.0
2. Kumiainyousoiri concentration® 239.9 122.3 39.1 36.4 25.6 20.2 0.7 0.7 60.6
ryuukarinan555  Elution amount" 143.3 72.8 22.8 21.1 14.7 11.4 0.3 0.3 286.7 28.7
(control) Each elution/Total elution(¥) 50.0 25.4 8.0 7.4 51 40 0.1 0.1100.0
3. Kumiainyousoiri concentration* 60.8 21.8 123 7.9 26 1.2 0.6 0.1 13.4
[Bkaseilgou Elution amount” 35.8 125 6.8 41 09 0.0 0.3 0.0 603 6.0
Bach elution/Total elution(¥) 59.4 20.7 11.2 6.7 1.5 0.0 0.4 0.0 100.0
4. Kumiaisupa concentration® 90.3 51.5 23.9 181 88 1.5 0.2 0.2 24.3
[Bhukugou505 Elution amount 53.6 30.3 13.7 10.2 4.6 0.2 0.0 0.0 112.5 11. 3
Fach elution/Total elution(¥) 47.6 26.9 12.2 9.0 4.1 0.2 0.0 0.0 100.0
5. Kumiainippi concentration® 15.0 53.1 67.4 69.1 53.5 46.4 2.8 2.6 38.7
rinkoto828 Elution amount” 8.4 31.3 39.8 40.8 31.4 27.1 1.5 1.4 181.8 18.2
Each elution/Total elution(¥) 4.6 17.2 21.9 22.4 17.3 14.9 0.8 0.8 100.0
6. Kumiaihihuku concentration® 37.9 20.1 12.7 20.0 17.5 18.3 1.5 1.3 16.2
nyousoiri Elution amount” 22.1 1.5 7.0 11.3 9.8 10.3 0.8 0.6 73.4 7.3
renkonsenyou(0] Each elution/Total elution(¥) 30.1 15.6 9.6 15.4 13.4 14.0 1.1 0.9 100.0
concentration® 11.3 18.0 21.8 31.8 30.7 32.9 2.2 22 18.9
7. Hihukuenkarinan Elution amount® 6.1 10.2 12.5 18.4 17.8 19.0 1.2 1.2 86.4 8.6
Each elution/Total elution(¥) 7.1 11.8 14.4 21.3 20.6 22.0 1.4 1.4 100.0

“mg/1

"Elution amount (mg/pot) = (Elution amount of fertilized pot-Elution amount of no fertilizer pot).
*Upper: Mean concentration, Middle: Total elution amount, Lower: Total each elution/total elution.

YElution rate(%)= (Elution amount/application amount) *100.
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Table 5. Changes in phosphorus(PO, - P) and elution amount.

Treatments Items 5/22 5/29 6/5 6/12 6/19 6/26 17/3 7/10 X Elution rate”
concentration 0.06 0.06 0.05 0.12 0.05 0.07 0.06 0.07 0.07
1. No fertilizer Elution amount” 0.04 0.03 0.03 0.07 0.03 0.04 0.04 0.04 0.33 0.00
Fach elution/Total elution(¥) 11.2 10.4 9.0 21.9 8.7 13.6 11.7 13.4 100.0
2. Kumiainyousoiri concentration? 0.62 0.16 0.12 0.19 0.09 0.20 0.19 0.26 0.23
ryuukarinan555  Elution amount” 0.34 0.06 0.04 0.04 0.03 0.08 0.07 0.11 0.77 0.18
(control) Fach elution/Total elution(¥) 43.6 81 5.3 53 3.6 99 95 14.7100.0
3. Kumiainyousoiri concentration® 0.17 0.03 0.04 0.07 0.02 0.06 0.05 0.07 0.06
IBkaseilgou Elution amount” 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.01
Bach elution/Total elution(%) 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
4. Kumiaisupa concentration’ 0.25 0.26 0.31 0.65 0.16 0.39 0.33 0.21 0.32
Bhukugou505 Elution amount" 0.12 0.12 0.16 0.32 0.07 0.19 0.16 0.08 1.21 0. 42
Bach elution/Total elution(®¥) 9.5 10.3 12.8 26.2 5.5 156 13.1 7.0 100.0
5. Kumiainippi concentration? 0.08 0.05 0.04 0.12 0.02 0.06 0.05 0.00 0.06
rinkoto828 Elution amount” 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Each elution/Total elution(%) 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
6. Kumiaihihuku concentration? 0.10 0.06 0.06 0.19 0.02 0.08 0.07 0.22 0.10
nyousoiri Elution amount! 0.03 0.00 0.00 0.04 0.00 0.01 0.01 0.09 0.17 0.04
renkonsenyou(0l1 Each elution/Total elution(%) 14.9 0.0 0.0 25.1 0.0 3.0 3.3 51.6 100.0
concentration® 0.09 0.09 0.08 0.13 0.02 0.05 0.04 0.00 0.06
7. Hihukuenkarinan Elution amount' 0.02 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.06 0. 02
Each elution/Total elution(¥) 26.2 28.6 33.7 11.5 0.0 0.0 0.0 0.0 100.0

‘mg/1

YElution amount (mg/pot) = (Elution amount of fertilized pot-Elution amount of no fertilizer pot).
*Upper: Mean concentration, Middle: Total elution amount, Lower: Total each elution/total elution.

“Elution rate(%)= (Elution amount/application amount) %100.
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Table 6. Changes in potassium(K) and elution amount.

Treatments Items 5/22 5/29 6/5 6/12 6/19 6/26 17/3 7/10 X Elution rate”
concentration?® 14.0 14.2 16.4 14.2 10.2 12.5 14.8 13.6
1. No fertilizer Elution amount” 8.4 85 9.8 85 61 7.5 89 652 0.0
Each elution/Total elution(¥) 12.9 13.0 15.0 13.0 9.4 11.5 13.7 100.0
2. Kumiainyousoiri concentration’ 209.8 135.5 85.6 66.5 44.0 40.9 36.3 34.5 8.6
ryuukarinanb55  Elution amount" 117.5 73.8 42.8 30.1 17.9 18.4 14.3 11.8 326.6 39.4
(control) Each elution/Total elution(%) 36.0 22.6 13.1 9.2 5.5 56 4.4 3.6 100.0
3. Kumiainyousoiri concentration’ 175.3 117.7 89.5 70.5 52.7 52.3 49.9 44.4 8.6
[Bkaseilgou Elution amount” 96.8 63.2 45.2 32.5 23.1 25.3 22.5 17.8 326.3 39.3
Each elution/Total elution(¥) 29.7 19.4 13.8 10.0 7.1 7.7 6.9 5.4 100.0
4. Kumiaisupa concentration® 221.6 159.3 102.9 87.3 56.5 56.5 50.3 38.5 96.6
[Bhukugou505 Elution amount¥ 124.6 88.1 53.2 42.6 25.4 27.8 22.7 14.2 398.5 48.0
Each elution/Total elution(%¥) 31.3 22.1 13.4 10.7 6.4 7.0 5.7 3.6 100.0
5. Kumiainippi concentration® 28.2 45.6 48.0 50.4 42.7 44.1 459 53.2 44.8
rinkoto828 Elution amount” 8.5 20.3 20.4 17.1 20.3 20.1 23.1 149.7 18.0
Each elution/Total elution(¥) 5.7 13.3 13.5 13.7 11.4 13.6 13.4 15.4 100.0
6. Kumiaihihuku concentration® 284.1 198.6 122.9 104.0 74.8 69.0 60.9 56.5 121.3
nyousoiri Elution amount® 162.1 111.6 65.2 526 36.4 35.3 29.1 25.0 517.3 56. 8
renkonsenyou001 Each elution/Total elution(¥) 31.3 21.6 12.6 10.2 7.0 6.8 56 4.8 100.0
concentration® 34.7 41.5 52.7 55.1 52.5 60.4 58.9 63.8 52.4
7. Hihukuenkarinan Elution amount® 12. 4 23.1 23.2 23.0 30.1 27.9 29.4 186.5 22.5
Each elution/Total elution(¥) 6.7 12.4 12.5 12.3 16.1 14.9 15.8 100.0
‘mg/1

"Elution amount (mg/pot) = (Elution amount of fertilized pot-Elution amount of no fertilizer pot).
*Upper: Mean concentration, Middle: Total elution amount, Lower: Total each elution/total elution.
YElution rate(%)= (Elution amount/application amount) %100.
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Effects and Practicality of Soil Cooling System on Increased Yield
and/or Income of Alstroemeria

Takeshi Morozu and Akira Asano

Summary

Eight Alstroemeria cultivars, ’Regina’, ’Red Valley’, Wilhelmina’, ’Amor’, ’Amanda’, "Nevada’,

"Ice Cream’ and ’Vienna’, and one nameless A. rigtu strain were grown in a glasshouse controlled soil

temperature at 15, 17, 19 deg. or ambient.

Soil cooling resulted in increased yield of ’Regina’ and *Vienna’, but did not affect yield of 'Red

Valley’, ’Amor’, ’Amanda’ and *Nevada’, and decreased that of "Wilhelmina’. Soil cooling affected

the flowering pattern of ’Red Valley’, and especially resulted in an increased yield in autumn/winter.

Yields of "Regina’ and *Vienna’ with soil cooling increased by approx 150%.

Soil cooling practicality was obtained in the two cultivars, 'Red Valley’ and ’Vienna’. If the price

pattern seen in 1993/1994 continue in the future, the soil cooling system would be recommended.

Practical soil temperature was 15/17 deg. in ’Red Valley’ and 19 deg. in *Vienna’ .
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Fig.1. Schematic of soil cooling system.Cooling tubes in 20mm diameter were installed at 15 to 20 cm
under the soil surface.Plants were planted at the same level of the cooling tubes and in the middle
of dual the tubes with 35cm of planting distance. The system cannot warm up the soil temperature.
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Fig.2. Change of soil and the open air temperature during
August 1993 and December 1993. The soil
temperature was recorded at rhizome level(15 to 20
cm under soil surface),the soil cooling setpoints
were 15,170r 19°C ..
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Fig.3. The effect of different soil temperature on productivity of marketable flower stems from
September 1993 to June 1994. Marketable flower stems included only over 100cm long stems. All
plants were planted in May 1993. Plants of ‘Red Valley’and ‘Regina’were propagated with
dividing rhizomes in Japan, and other cultivars were propagated through tissue culture in the
Netherland. Soil temperature was controlled throughout the year with the soil cooling system
shown in Fig.1.Soil temperature setpoints were as followed;- Il -:15°C ,- @ -:17°C ,- A -:19°C,

- -:Ambient.
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Fig.4. The effect of different soil temperature on productivity of marketable flower stems from September 1993
to June 1994. Markebable flower stems included only over 100cm long stems. Soil temperature setpoints
were as followed; — M — :15°C, — € — :17°C, — A — :19°C, — O — :Ambient.

1I5C, ‘Ex 3 TRI9CHAERMBELIBbLN L, 2
OO IETIEHPGHIIDLEL N ENZ B,
RICHFIRET > R 7 LEADREMIS OO TRETL
720 Tab.LICKH{EZWICH T 5 1993~19945FD 7 )L X
MO A TOMGMROMERER L, CORERE
XL, Figl TRENERE, SHEE LI 1025
120 OFRURERE 4tk /0, FERFIAE60% &IKE
LTEH)EF#HIT &b E R, 10ad i b OFIEHI
F8% Tab.2IT/R Lo 1993~19944F 12 i T E4E T X
NTOAGHEIT Ly KXY =+ gL
1F’DHETH-7d, Tho3GBizoTERL
7o
ChoDERIZLNE, ‘Exrr CRFEINEA
HoMUNRBX (100)ickE& LT, 15, 17, 19CK
TEZNEN140, 133, 44 EBMLTWLZDIZHL,
ANV IS TRIBIIENEN 62, 55, 76 &Y
LT3, zhucs b, FEANS L ZhEh b
T T146, 135, 148, ‘A AN I F T,
56, 5L -THY, FPRNHERHORRIZE b
FRHPEESE Uce T, BTl U7s & 5o Hch
WHNC & 0 ARIRED, FE%E U TEAMIc R L
RIHDDRERENZI D, E2AHD, Ly KNy =T
i, FRRERAHSSBRICH L EhEh 86, 101,
102 FEALEREIHZBEL LTHBDITHL
FRHENIIEEh&h 153, 146, 104 &8 L,
HURE SRS EFE L7, Shid Ly KXy —>
UG HIC K DBITEDO € — / 2T B 5 1 T TH
5701, BEOBHNEMTH 3 10~1 Bic BT /-
CEILLBHRTHB, Thon I Eid, thAHO
AT LS INEROMB TEMEI NS ~& TN
WIEERLTEY, SHBOWFRICE T3 A EEE

E1B, ChETORERLTIRERES 20 2Y7E5S
HiIOLToaRLONTED, BEFAEFTEEL
KRR E LTI EZORMNS 5, YIEEBOERE
BhR&EERBVL, SEBEBHICREINS <55
HEEZ 3,

P RH OB RO SNz Ly KNy — 7,
EL L TO, BRI IR N EH 2,275,050
A (15 CR ) % & 152,698,020 (x+ 19°CK ) TH »
120 10ad72h OMIHGH Y X 7 LEAE (THEEL R
CRUAE )13 300~400 5, 14EARONEE T 1007
HEvbh T3 (BEBEOE), Tab.l DfRHE
FEH S bRk EET B o1, HIPBHY X5 4
DHEAR+FRENNS B EVR B, i, FIHEIC
B SERAMBIEZ LY KXY - "T15-17C, ‘Fx
YF ' TI9CTH -1 ZERTIRBTEMESS LB
BORBREHSMITH I EHMEREI -1z, #
REBOBUNER TS 72, SO LIZAHICER
NICREUFFLZ 3,

TTEBL ORETHPAHAIYTERE s LS ¢
LI EHBHSMIEINTLBA(9, 10, 11, 14, 15),
FRETHIDIELIT>LWT—HERLTW L, )
fEmEm LR eSS ¢7/238E, YIEEMEN LR
3ILEMONTHEIDT, oI ELZ &
BEGCTETES, 5BIEOELEE LI 20
PERET O LETH A S,

V. & E
RRBE TNV bo XY TiIcb3 280N E

BRIUWIMISHT2HEERANL, ZOEAMEHS
M U7,



52

Table 1. Monthly change of the market price of one Alstroemeria cut flower in Ota Floriculture Auction Co., Ltd.in
Tokyo 1993/1994.

Cultivar Market price(Yen/Stem)
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June
‘Red Valley’ - - 84 141 194 238 120 78 82 33 16 21
‘Vienna’ 70 58 74 92 105 122 69 56 68 39 22 36
‘Wilhelmina’ 62 53 68 103 120 111 70 53 66 34 30 30

Table 2. Effect of different soil temperature on net sales of Alstroemeria cut flower stems per 1,000m’.Simulation of
practical work on the assumption that utility rate of glasshouse is in 60% and plants were planted in the planting
distance of 35 X 50cm.

. Soil temperature Net sales Index of Index of
Cultivar . .
<) (Yen/1,000m’) Increased income? Inceased yield?
‘Red Valley’ 15 6,535,830 153 86
17 6,200,460 145 101
19 4,419,450 104 102
Ambient 4,260,780 100 100
‘Vienna’ 15 8,292,180 146 140
17 7,629,630 135 133
19 8,371,620 148 144
Ambient 5,673,600 100 100
‘Wilhelmina’ 15 3,531,780 71 62
17 2,748,780 56 55
19 3,717,060 75 76
Ambient 4,957,380 100 100

z;Calculated as yield and income in ambient were as 100 in each cultivar.
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Effects of Long Day Treatment and Night Temperature Control on the
Flowering of Carnations for Mother’s Day Production

Towa URrRANO, Akira ASANO

Summary

Experiments were conducted to stabilize the cropping method for Mother’s Day production.

1. In case of single-pinched culture of Francesco’ and another 9 varieties planted (rooted cutting)

November 1, the flowering time was from late April till late May. Francesco’, Tanga’and lago’ were

suitable for this cropping method, because they had a small number of days to flower. Long day

treatment for 73 days from the 2 weeks after pinching was effective in quickening the flowering time.

2. In the single-pinched culture of Francesco’ and another 3 varieties, low night temperature(5 °C)

treatment of 7~9 weeks after pinching slightly reduced the number of nods. But this treatment for

these cultivars did not induce early flowering compared with non-treated. Low night temperature

treatment of 7~9 weeks for cultivar Nelson’ was found to facilitate flowering time.
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Table 1. Flowering and cut flower qualities of red standerd type carnation (Experiment 1).

Cut flower

No.of Stem*

Cultivar fversge  foghWeght  nodes Strength i
date = SE om g o calyx %
Francesco Mayl + 7.9 77 48 10.9 0.2 9.2
Tanga 3X 65 82 50 10.5 0.1 15
Ariane 61 6.8 85 60 10.9 0 0
lago 6+ 92 81 49 10.3 0.2 9.7
William Sim 9+9.1 96 63 12.3 35 11.9
Espana 16 = 8.4 91 57 11.6 0.2 0
Taurus 18+ 7.8 89 68 12.5 0 9.9
Nelson 22+ 6.2 96 57 12.5 0.2 0
Torado 29* 5.6 92 65 15.1 0 0
Red Corso 29%+ 5.7 102 76 12.8 0.2 0

Rooted cuttings were planted Nov. 1 1991, and the night temperature was controlled at 10° C. Experiment

terminated Jun. 20 1992.

*Stem strength : Degrees divergent from horizontal at the 60cm stem length.

Table 2. Comparison on the effects of long day treatment on flowering and cut flower characters of carnation(Experiment 1).

LD * Average Cut ﬂ\;)/wer No.of Stem** Rate of
Cultivar flowering Tength Weight ; Strength split
treatment date + SE om nodes S calyx %
g
Francesco Yes Apr21 £ 9.0 75 38 9.9 14 12.1
Tanga Yes Apr.28+ 9.0 85 44 10.3 0.6 2.2
Nelson Yes May 8+ 11.1 92 49 12.2 09 0
Francesco No May 1+ 79 77 48 10.9 0.2 9.2
Tanga No May 3+ 6.5 82 50 10.5 0.1 1.5
Nelso No May 22 £ 6.2 96 57 12.5 02 0

*LD treatment : Long day treatment (16hr.photoperiod)

**Stem strength : Degrees divergent from horizontal at the 60cm stem length.
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Table 3. Treatment design and growth of shoots at the begining time of 10° C heating (Experiment 2).

Duration of Date of Growth of shoots
Cultivar 5° C night Date of bigining of Length No.of
pinching N i

temperature 10" C heating (cm) nodes

Oweeks Oct.26 Oct.26 -- -
Nelson 7 Oct.26 Dec.14 11.2 5.5
9 Oct.26 Dec.28 11.5 6.5
11 Oct.26 Jan.11 14.4 7.2

Oweeks Oct.26 Oct.26 -- -
Reiko 7 Oct.26 Dec.14 10.2 4.8
9 Oct.26 Dec.28 11.4 6.1
11 Oct.26 Jan.11 12.6 6.9

Oweeks Nov. 2 Nov. 2 - -=
Tago 7 Nov. 2 Dec.21 75 44
9 Nov. 2 Jan. 4 11.2 5.7
11 Nov. 2 Jan.18 11.1 6.2

Oweeks Nov. 9 Nov. 9 - -
Francesco 7 Nov. 9 Dec.28 7.4 4.2
9 Nov. 9 Jan.11 9.1 52
11 Nov. 9 Jan.25 11.5 6.4

Oweeks Nov. 9 Nov. 9 - -~
Tanga 7 Nov. 9 Dec.28 6.7 4.3
9 Nov.9 Jan.11 94 53
11 Nov. 9 Jan.25 11.0 6.3

The cutting was done on Sep. 14 1992 for ‘Nelson’ and ‘Reiko’, on Sep. 21 for ‘lago’, and on
Sep. 28 for ‘Francesco’ and “Tanga’. And rooted cuttings were planted after 4weeks from cutting.

The pinching was done after 2weeks from planting.

Table 4. Effects of duration of 5°C night temperature on flowering and qualities of cut flower of carnation (Experiment 2).

Duration of Average * Cut flower No.of Rate of
Cultivar 5° C night flowering length Weigh . split
temperatur Date * SE cm g nodes calyx %
Owecks Apr.30b = 7.3 88 59 13.2 3.7
Nelson 7 23a £9.0 79 53 11.6 3.9
9 24a £ 54 82 57 11.5 1.8
11 May 3¢ £ 3.9 91 63 12.8 4.0
Oweeks Apr.22a £ 8.1 83 61 10.7 0
Reiko 7 21ab * 6.2 84 56 10.7 0
9 27b £ 49 86 57 11.1 20
11 May 8¢ £ 4.5 93 65 12.2 19
Oweeks Apr.24a + 44 68 56 10.0 0
lago 7 27ab* 49 73 55 9.3 29
9 May 2b + 4.2 77 59 9.5 0
11 10c = 3.3 83 64 10.0 0
Oweeks Apr.28a = 5.1 72 51 10.5 0
Francesco 7 28a £ 5.2 72 49 9.9 0
9 May 7b * 3.6 76 53 10.3 0
11 14c £ 4.6 79 54 10.6 0
Oweeks May 1a £5.1 76 50 10.2 4.0
Tanga 7 2a + 56 75 50 9.6 0
9 756 £33 78 52 9.8 0
11 16c + 3.6 83 53 10.3 7.7

*Deta based on Duncan’s multiple range test at p=0.05.
Experiment terminated Jun. 10 1993.
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Studies on gladiolus brown spot in bulbous production
I. Development of gladiolus brown spot

Yasunori TomiTA, Tsuneo CHIBA and Yasuhiro MIYAZAKI

Summary

We investigated the development of gladiolus brown spot in bulbous product of four years since

1991.

The gladiolus bulbous product has been influenced by this serious disease. The examined fields

were used three places. First field which was not sprayed in horticultural institute, was named A.

Second and third field which was sprayed customarily, was named B and C.

1. The gladiolus brown spot occurred first from the middle of May to the last ten days of May in

“Traveler” . And in "Huntingsong” this disease appearred first from the last ten days of May to the

first ten days of June. The above first Occurrence of gladiolus brown spot was seemed about the last

ten days of May.

2. First occurrence of the gladiolus brown spot in B and C fields was latter than in A field. This

reason was seemed that B and C fields were sprayed customarily.

3. After first occurrence the gladiolus brown spot was developed suddenly in the rainy season. The

proportion of diseased leaf in "Traveler” was above 50 percent at July.
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Table 1. The general invetigational field condition.
Field Ass;::gtent Cultivar Seeding Harvest Control
A. Iwama 1991 Traveler 15 April 28 Octover No spray
(Horticultural 1992 Traveler 31 March 29 Octover No spray
Institute) 1993 Traveler 2 April 6 Octover No spray
Huntingson 2 April 6 Octover No spray
1994 Traveler 31 March 6 Octover No spray
Huntingson 31 March 6 Octover No spray
B. Minori 1991 Traveler early in April Octover Customary spray
1992 Traveler early in April Octover Customary spray
1993 Traveler early in April Octover Customary spray
1994 Traveler early in April Octover Customary spray
C. Ami 1992 Huntingson Apri Octover Customary spray
1993 Huntingson early in April Octover Customary spray
1994 Huntingson early in April Octover Customary spray
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Fig.1. Development of proportion of gladiolus brown
spot plant in "Traveler" at A field.
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Fig.2. Development of proportion of gladiolus brown
spot leaf in "Traveler" at A field.
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Fig.3. Development of proportion of gladiolus brown
spot plant in "Huntingsong" at A field.
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Fig.4. Development of proportion of gladiolus brown
spot leaf in "Huntingsong" at A field.
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Fig.5. Development of proportion of gladiolus brown
spot plant in "Traveler" at B field.
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Fig.6. Development of proportion of gladiolus brown
spot leaf in "Traveler" at B field.
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Fig.7. Development of proportion of gladiolus brown
spot plant in "Huntingsong" at C field.
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Fig.8. Development of proportion of gladiolus brown
spot leaf in "Huntingsong" at A field.
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Table 2. The relation between first occurence and av-
erage temperature in”Traveler”.

Time of first

Year occurence Average temperature
1991 in late May 17.1 «C
1992 in middle May 14.8

1993 in late May 18.2

1994 in late May 19.7
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Fig.9. The relation between attacked plant leaf percentage
and precipitation(1994)
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