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Watering and Nitrogen Application in Container Cultures of Cherryies
during Young Ages

Yoshiyuki ORIMOTO and Tsutomu OYAMADA

Summary

Cherry trees cv.‘Takasago’and ‘Satonishiki’were planted in containers of 60 liters and put in a
vinyl greenhouse. Methods of watering and nitrogen application for the container culture were
examined from age of 2 to 6 years. As for‘Takasago’,the growth of the shoots was sturdier in a
treatment consisting of a lot of water: MWT in which soil pF was maintained below 1.5 during the
fruit maturation period as compared with the less watering treatment: LWT in which the pF fell below
2.7. The growth was also sturdier in the treatment of N25 in which N rate was 25getree”’ or N35 in
which the rate was 35g as compared with that of N14 in which the rate was 14g.The fruiting was
recognized for the first time at the age of 4 years and the yield increased to 956getree :40kgea ' on the
average at the age of 6 years. However there was no significant difference in the yields among the
treatments. The fruit weight was lighter in LWT and N14. The sugar content was lower in MWT
though it was considerably higher than the cultivar characteristic. As for‘Satonishiki’, the fruit set
was so unstable that the influence of the factors was unclear. The pH and content of NO3- N, Av-P,05
and Ex - base of the surface soil decreased at the end of the experiment. The content of NO3;- N in the

soil solution changed according to the Nitrogen application.
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Hé6 4 3/7 3/18 a1 5/19 6/3
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ERTE L7, 5 6EEAFRIFTE, IHEHAKEEIEN
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oo 8 = B (FEE)

EFRE (cm) AERRERESEH (A)

2 3 4 5 6 5 6
=373 X5 =3 137 184 210 215 a 198 a 104 55 a
1B 135 180 199 195 b 179 b 97 75 b

a= NS NS NS 0.01 0.05 NS 0.01
=2E 35 135 179 197 199 181 84 58 b
25 139 186 203 204 187 107 57 b
14 134 181 213 211 198 111 79 a

a= NS NS NS NS NS NS 0.05

XEEHA a= NS NS NS NS NS NS NS
SR KH =) 136 a 181 a 204 a 213 196 a 107 a 59 a
& 129 b 168 b 186 b 203 169 b 85 b 32 b

a= 001 0.01 0.01 NS 0.01 0.05 0.01
2% 35 131 b 171 b 191 205 171 70 b 22 b
25 136 a 182 a 194 205 184 101 a 40 b
14 131 ab 172 ab 200 215 192 117 a 74 a_

a = 005 0.05 NS NS NS 0.001 0.001

XEER a= NS NS NS NS NS 0.05 NS
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o T4 = B (FEE)
AR (X /#) E ¥ E (cm)
2 3 4 5 6 2 3 4 5 6
aw k5 =) 13 17 a 10 17 a 19a 81.8a 284 11.4a 1312 283a
i3 12 14b 12 13b  14b 723b 26.6 69b 7.0b 13.3b
a= NS 0.001 NS 0.001 005 0.01 NS 0.001 0.001 0.001
EaE 3 35 13 15 12a 16a 20a 772 318 10.8a 104 238a
25 12 16 12a 16a 16ab 77.7 265 98ab 114 22.6ab
14 12 16 8b 13b 14b 762 243 69b 84 162D
a= NS NS 001 001 0.05 NS NS  0.05 NS 0.5
RHEH a= NS NS NS 001 NS NS NS  0.05 NS NS
R ke = 15 20 14 20 15 675 336a 21.1 145 282a
1K 14 20 15 19 14 623 . 19.1b 212 132 21.6b
as= NS NS NS NS NS NS 0.001 NS NS  0.05
BHE 35 15 21 15 20ab 13 665 25.1ab 21.7 17.6a 28.2
25 16 21 15 23a 16 646 328a 195 143 ab 244
14 13 19 13 15b 15 63.6 21.0b 223 97b 222
a= NS NS NS 0.05 NS NS 0.01 NS 0.05 NS
ZHVER a= 005 NS NS NS NS NS 0.001 NS NS NS
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L1z, ‘@B 243 E&, 4, 5, 6FELEBDINEIZFY
660, 573, 956g/H (¥ 40kg/a) T, KPEMRUEER
AEOXERFEDohEr -7, EFEOEE (1)L,
FEH 10g » S 30g/ OB TIZ, HABNSWIFENR
BLHMLALE LT3, ZRROBIRIZ 2ED S 64

EEHART, BEBEEIC NS YFRKE 0D, K
SEBRUEFHRABROZEIZD o710 &%E
Zohb, FRBR T AFEERIIEBNEEENIED
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iz, WBBR T v FFEEOINEHE% 60kg/a &
LT3 (1), ThElEd s L, KRABOWEIZPP
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(60kg/) BEONEN H D, 4%, EHREIBOER, A
ITEHOBEFICLD, KBIZHNTS 60kg/aldn[hE
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—F, SR 13 AEEE O T 654y TH - 72
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RELTWV S, 6EERO LR k135, BN
DAY ZARRE(EI18m)FHIBERTICRLILLS
2, 37% 2 20°CLLETH b, BAIEIAO IR 6 FERF
DEEFRROEFEREEZ oh, SEEHLRBEEH
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F6 KAEH -ZRBARMRBERUCRESH I RETHE

i E K (L)
L& (g/ 1) 1R&E(g) ) BEFE (Brix%) B (%)
4 5 6 4 5 6 4 5 6 4 5 6 4 5 6
=173 k53 B 644 540 940 43 42a S54a 32 38 36b179 193 187b 158  1.40 1.48
& 645 606 973 39 40b 48b 32 37 37a183 193 197a 149  1.46 1.47
a= NS NS NS NS 005 0001 NS NS 005 NS NS 0.001 NS NS NS
=% 35 744 558 858 41 42 53a 31 37 35 175 190 190 153 144 1.42
25 777 5331136 43 41  52a 31 37 36 178 196 192 157 146 1.58
14 460 629 876 40 4.1 48b 34 38 37 194 194 194 151 139 1.43
a= NS NS NS NS NS 001 NS NS NS NS NS NS NS NS NS
ZHfEl a= NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
ks ko & 632 213 - 57 60 - 28 37 — 240 238 — 133 135 -—
1K 675 173 — 58 6.2 — 30 37 — 244 242 — 1.32 1.40 -
a= NS NS — NS NS — NS NS — NS NS ~— NS NS -
2% 35 708 224 — 60 6.0 — 26b 36 — 229b 229 — 129ab 136 -
25 570 157 — 56 62 — 27b 37 — 236b 238 — 125b 130 -
14 683 198 — 56 60 — 34a 38 — 261a 252 — 143a 146 —
a= NS NS — NS NS — 005 NS — 001 NS — 005 NS -
ZHEfE a= NS NS — NS NS — NS NS — NS NS - NS NS —
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F7 iR 6 AR OBIEH N v RNKURS T (%)

<£10°C S 10—15 15-20

20— 25

25— 30 30C<

20.5 233 19.4

13.9 12.5 10.3
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BRFE D 11.5% E BT 5 &, ShkDPRTH 19%52
FELSREICEN -1, BERIENIS 6FE L LY
15% BELOPEL, KHEHERUCERBAROXE
BED oML, 12,

kSR 134, SEEAERE L 1REII Y 6g, BT

3, BRI 24% R TEERIE O MER: (3) LHET
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ZEmA, HIEMOSEFCL > TR EL D, K
SEERUCERHAESRESHICRIZTHEIHS
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3. AT oftEHRULERROHKEEZRRE
At ot sE8IT/RL o, AL AT pH A%
6.98, THEEREZE T 0.2mg/100g, HHHEY B
53.7mg/100g, ALK, FL, MBI EHEh 549,
154, 79mg/100g, MK /FEL (M&ELb)ix26, FL/m
H(SBH)IE44TH 7o BB THIZ pHA 4400
5 6.76, PEEEREZE (2 0.8mg S 7.7mg/100g, HRNHE
1) ERIZ 130mgh & 473mg/100g, AR IZ 407mg
S 1452mg/100g, 4 1% S6mgh & 459mg/100g, HnE
12 50mg 7 5 160mg/100g TH - 1=, IWERD A b
BB O L BT 3 L, LRI pH, B
REY) VB TMMEREER S OEL, HBRTHRD
FIEO pHAMKT L7z LIA, BB v EBRRURMEE
BRIEL @D - 1o EBEANS U R,
RBRTHEOEERHETH - 720 RBERTHRIIFE

#8 HTFARBRUABRKT RO LY (mg/F L 100g)

W2 ke ZE OB pH NO;— N Truog — Rtk cao/¥ Mgo/
(em)  (KCL) P,O; Ca0 MgO K,0 MgO K;O
A 6.98 027 537 5485  154.0 79.0 2.6 46
B =3 35 0—10 4.40 1.3 1563  479.9 73.0 56.2 4.7 3.0
10—-20 5.79 5.5 4500 14522 321.7 1078 32 7.0
20—30 645 7.4 4345 12591 3880 1103 2.3 82
25 0—10 5.46 1.7 2403 8506 172.4 66.9 35 6.0
10-20 6.36 6.7 4120 12115 4311 1133 2.0 8.9
20-30  6.52 7.7 3768 1217.1 4244 1181 2.1 8.4
14 0-10 595 32 2943 10129 2354 89.2 3.1 6.2
10—-20 6.46 6.0 4055 12423 4178 1458 2.1 6.7
20-30 6.76 6.7 459.5 10968 3979 1338 2.0 7.0
& 35 0—10 4.40 1.0 1301  407.1 56.4 49.8 52 2.6
10-20 5.81 52 411.8 10142 3476 94.6 2.1 8.6
20—30  6.61 6.8 360.8 13850 4012 86.8 25 10.8
25 0—-10 525 1.7 2988  940.1  179.1 79.5 3.8 53
10-20 6.07 44 3873 13570 4377 1482 22 6.9
20—30 6.48 7.3 4735 13486 4344 1512 22 6.7
14 0—10 4.96 08 2560 9799 1829 61.1 3.8 7.0
10—20 527 55 4252 11303  459.2 84.4 1.8 127
20—30  6.00 62 3415 12451 368.1 1603 2.4 5.4
‘ARt EEE, BRBREKTHE R -3:7



WEEZEF) AT YOI FFEEICBY 2HKBOKGERRCERRHR 7

HEb 1EH2, 3BIcHEB L TEL, HFcEH35eX
THETH -1 THIREFROZRIZL > T, EEH
DIEREMEEEI Nl EEZI SN S,

TRABROHHEERBEORBER 1ITRLT,
2, 3, SHHKE35g XAH'0mg 5 165.4mg/l, 25g X
{3 0mg " & 140.4mg/l, 14g[X i3 OmgH & 62.5mg/l DEE
FCHER Lo, £X & BMBIEERICERL, £/ 14K

450

1225 35gXIcHBLTESHEB LI ENS, LB
BERONERIBEOMEEZE=F Y VI THFHkEL
TEHEELZONS, LHL, SHEONT Y FAKE
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The Characteristics of ‘Hayaminori’, a New Strawberry Cultivar
(Fragaria X ananassa DUCH.)

Masahito Suzuki, Kenichi KANEKO, Masaichi NAKAHARA and Nobuyuki ASANO

Summary

In order to obtain a new strawberry cultivar adaptive to forcing culture in Ibaraki Prefecture,

breeding has been carried out since 1987, and ‘Hayaminori’ was developed in 1995.

‘Hayaminori’ was selected in 1992 from hybrid seedlings produced from crossing between

‘Toyonoka’ and ‘DA3 ( ‘Nyoho’ X ‘Syuko’)’.

The plant grows vigorous, leaves are round, and are large and light green. The rest of the plant is

shallow; therefore, on the forcing culture, the plants do not become so dwarfed.

The flower buds are differenciated in mid- September and the harvesting season begins in late

November.

The fruit is relatively large, 13~15g, grobular or conic in shape, and has a very shiny scarlet color.

The soluble solid of the fruit content 10.1 degree in Brix, titrated acidit 0.64% on the average, and its

yield in fruit from November to February is about 400g per plant.

‘Hayaminori’ is adapted to forcing culture in the whole Ibaraki area without artificial lighting for

long - day treatment and gibberellic acid spraying for making the plant grow longer.

1. #&

i

RBERND A FTHEE, £ OHEEIMEXRT S
T HEMIEF IO T E 0, K 6 0PI ERIIH
232ha(2) TH 5. miBII KRS &l T, fERIIRAE
BRSSPI > TH BN, —Efo s T HRAE
REREORENEE L-0EEDELT, BHLD
12O DIEFHUBER I BIEOBONRIANn S XD
SR> TETW 5B,

Al ASEA S MR 7o IBFD 60 AT, &
For’, EsrL0, LTehs’, ‘LedId’
HE, BhiogE@rESRERIN, JheZcH

HEEAOTENSHE Y, RNTHHERAEORIT I
ANt, ZOFT Lk BELVHL, ZIHET, Lh
LEENENS Z L0, BT 2icgdicEAsh
ZO®% 10FL LM, EFhSEELUTHEINTS
720 LU, WHEBIGEALMRREEAOmMmEL LTI
PR, FRRERLI AR, EFKERPT
SRERNRELPT OB EDOREND Y, FuL T
SESHOVROCTREINTHEDLFE->T, Hil
WEREAELEMIREICKELE-TETV S,

EE 51, FROERIGEREOFL, BHSRED
LEEREBEIC, BHQE, XL RIE2EVR
LT » T& 70, MO BERBEZRICHE S SfF 1304

* B RRBRMOKERER



10

DY EERL, ERICBT I EILH-720T, 204
HEHRET 3,

I BAER

1987 ICKIER T o 72 ‘X Ly 5 2 5 " DA
GHEDOFNS, 19884FEIC 5 ZfAERBIK Lz, 20
THH ‘DAY 13, LUEREELE LAERZD) b, &
BHETRENEL, RRVBNIZ L LOBHMERLT
Wize UL, BENNEL, FREPALTEIHNED
RENHY, 1o, FREHELRLT I ENSESK

rosTRE <%*§af e
1988% 5 Rt
1989% %ﬁD?3§E
19908 (Eéﬁg %DA3
19918 RS

1992% %ﬁNa?oiﬁt
1995% [IEXHDY ] E&E

M1 B2&H00OEKES

K2 HEEEHHEREICETS @EP200 OBER
PRI (1993.12.20)

HBEMAZLENRS D ER oM,

Z I T, 19904FIC ‘DAY % FHic &g, ‘L&D
M, TARY =R EERREITE >0, TORKH
FEEOHMNS, 1991502 19 ZFEE &K U, 19 %#
DT ELDX DAY DHAELENSBSNILE
T, BREDZ R NOSO BEFEEEH SR
2o

19934E % L TF 19944F, ‘NO.5SO’ MMEEEITOXBE
HEICHEATE, YRSV EEREIN, &
DI, 19955 FRAD ) > DLFRTRIEEHE T
BRL7Z2 (K1, 2, 3)

I miEDRH

1. FEEERY4SHE
TR IHTEN IR, BRI, Bk
BT Kk, ‘Lo HERETHIDICHNT
oo NEORE S e HicK&x, 50—
DOREZEET K&, ‘LLoh LB, {EH
BRSO ADELLS, [EOKRZIEPEETH
B (F&1)o

2. HERRAYSSHE
TESFMEiL e oM H RS, REEB T
FORAWANC, i, Ry NEHTIRIALAIZSML
U, WINHTATERE ORENI ‘g’ £ v 10 H 2R
B, BRI H Tid ik & 0 10~15HE< 4 3
(£2, 3)

K3 Ry FEHEREICKITS BP0 OYUE
FAGIAD RE (1993.12. 8)



BATAEZD A F THRE [BPA0D | OFBRES LK 11

THAEOERHIT 15~18A & i’ Lh~Th I B4 b 1.6~1.91EERET 3,
Vo LRIRIEE IEBEREM 17EES 2 10@1E T, RIRIZE L, RS TORILOBEREL,
1 REEIICE T AEEOhEK
% ¥ M E G 1
- 1 2 3 4 5 6 71 8 9 3RADY I 1% Ekonr
5% RYA P RS 3 3 5
- 35 i 1 7 7 6
INEDKE X /h & X 7 7 6
¥ M Wk & =3 53 HR B 3 5 5
5 r—¥ b G % 7 6 5
TEH(TEES) b F % 3 5 3
itWmE ol ] =3 8 7 5
REOKE X N 23] X 6 5 7
2 % fREK kM EM$#E #2F  OBEE 3 4 4
RE R 1 B BEAT B BOR 4 5 3
2AHB =] Bk BEAT B 5 4 3
REDHAR i) & B 8 6 4
REDEX % By i 6 7 5
H % 2 i % 7 7 7
® % &+ t % 5 6 4
& Ui 24 H % 5 5 7
F2 1EFMLs L UBIERA R O HE (19934)
HE i & BBt BATERAYA H
(B) (B)
T R 4.17 10 19.6
*o bEE * 2.00 11 1.6
2P AHDH 5.75 11 9.0

& # & 3.10 11 19.7

L
1) 0:ksME, 2: 5L, 40 LBY, 6: 9 LAY
ZH: Ay PEBHIABH, REEH 9A26H

{
#3 Ry PEEREICE Y 25ED L UG B O HE

= & b %
HH R on FE B E B 46 H I B MR B
12 # B3 12 # B 3
(A) (H) (B) (8) (H) (H)

1991 4 E&F A Y)! 10 26.5 10.1 11 28.5 11.3

- 3 11 56.6 - 12 9.8 -
1992 4% ERHD D 10 24.5 8.0 11 29.6 9.8

7 & 11 1.5 - 12 9.4 -
1993 4 FE=F X %) 10 19.6 13.0 11 22.8 15.5

i & 11 1.6 - 12 8.3 -

Eron 10 31.0 1.6 12 6.3 2.0

3. R CIBEAERLNMNL, ,

BEOKE 3F, THIEEOTHRFEST 13~15g, FEEE T Brix% T 10.1 & ‘2ol ° D 10.6 LT
BIRBAEET 12~13g & ‘g’ LT 1gBBEK LA, BEMEOC- DR K& X hEL,
X, RIVIEEKM#ETH D4, 10gLlToNSAR EOPOUHRTRRBBHETH S, BSIIRK .
ETREEIEL 45, BREARKRBTLRIRD BREHIC T EERTRPH LML, ‘&LD
T, HECG, RREISEIRTHIEET KD RPEEN (E 4

HEeTHh, MIBICLHET S, ZiRITED THE



12

Fz4 RERHOUEK

B &1)
A - Y BRRE HER o =
(%) (%) (g/3mm) (g/3mm)
EbH Ew» 11.4 0.68 16.8 110 47
P HDDH 10.1 0.64 15.8 64 31
x5 0h 10.9 0.64 17.0 89 40
EOohHY 11.0 0.54 20.4 71 37
i 10.6 0.75 14.1 93 37

4.

1) VA A—=%(E),

IR

1) ‘i & HE

19914 & 19934 IS/ T, Ay MEEHREIC
B BNBOHBEITE - oo EITOREHET
1IX 108k 2KH &L, 2AKAE CORBEREL
7oo TORERERSITRT, ‘BEPADY IT11A
AOoIRMETE, 118, 2ZAOINEIL ik’ 2k
E EES s LU, ol OUNERARILT
3 1HOREIEFPPPL, o, 2HRELL
Pl ot, 201D 2AKE TONERR, ‘i3

0.5mm/sec B A & &

DLEDY LTl E N TEBTH 7%, ER
TH#94% LoV 1ih -1,

INHEEHOME 4 5 &, @&iES b IR
1, BRCTEIEEOREENR L H { 12 - 104,
RPHBDY I Ak &b BIEREEAD L
WHERNE N - 720 F12, RPAEDY I3TETE
B & 1RBIEE OMBsEN <, 2RIKIER & D
24725 14T a5 2APEICM TOREHIE
LA Eotzmictl, ik’ 328 Lah
SHRALEOEEARE 12 » TR ICINE I L
7o (K 4),

£5 Ry PEHEEICHIINEBOE (—HY47-D)

ARE & &

BRI % 1 1A 128 1A 28 @ EB 1%E St
(8 (8) (8 (8) (&) (8) (®) (%)
1991 4 e s00D 9 125 138 69 23.7 341 14.4 39
i % 0 67 129 184 27.3 380 13.9 35
1992 4 BRAHDY 11 158 101 130 25.0 401 16.0 43
& 0 124 126 176 29.0 426 14.7 36
1993 4 YN 10 122 144 83 29.9 359 12.0 34
- 0 30 185 155 24.7 370 15.0 38
E&oh 7 90 121 133 23.6 352 149 41

(H\8) 2@

) 1skgll Lo REDEEEE

—A— (FPHDY INIEH
—k= X PHDY BIEH
41 —o-wkmrn
[~k BT

9 ® T £t & F t & F £ &b F

B 12 1 2
K4 #v bEHBREICHTSH5, EENO
IR D HERS (1993 4F )

UED &z, “@PAH0 0 I3INED ik’
L0eehinnbo0, HEFES LU LRIB{EED
IRERENEC, BHNEOZ N EMNBES M
A AN

2) EMBEOKNENRE

199349 1ISHICERML T, Ry FEHEICE
ZHORNERNBOBFEERE L, TOEEE
FKOILTRYT, HOKEIIRFI/IS5SY VU ERTKRHE
12mm, 1 10mm, /N5 8mm EX 43 Lize ‘ix®
HOY & LI BABR EFHXORE



BAMAZD A F THEHE (3PH0 D | OBFREB &4 13

#F6 Ry NEUEEICSIIEMBORS I LPNEY (19934)
_ Ho? 11 A 12 A 1 A 2 A & &
" Joh BN OER OB ER O OMEN EE BN ER O MEM 8 1%E
(1) (& (E) (® () (® (&) (& (H) (8 @®
* 05 10 7.1 122 114 114 109 83 292 359 120
I EF )] th 1.8 31 9.0 137 116 152 6.4 42 308 362 118
N 0.8 17 6.6 95 102 124 8.0 60 256 296 11.6
X 0.0 0 0.9 30 100 185 138 155 247 370 150
& & H 0.1 1 3.0 60  10.6 137 114 138 25.1 337 134
/N 0.0 0 26 66 7.9 101  10.0 130 205 296 145
X 0.6 7 35 92 9.1 121 104 133 236 352 149
Lron th 0.1 2 35 9 10.1 135 100 136 237 362 153
N 0.1 2 32 78 5.1 71 9.3 154 177 304 172
1) 1#kH7ch
2) 759 Uy&:K12mm, 9 10mm, /) 8mm
7 (FRBNC A BB OK/N LBATERGH B L CUNER  (19954F)
Ho? R 1HR2M 7o ) R E B & 3
E® . BEEE  WE&E® 1A 0A 18 24 @K EE 1RE
(H) (B) (A) (H) (@ @@ &) @) &) (®) (8)
x 10 33 12 162 119 134 4.4 47 344 404 117
®& th 10 2.6 12 3.8 118 142 4.8 43 351 399 114
E 7N 10 43 12 111 73 8.4 28 27 212 280 132
B/ 10 5.7 12 170 6.9 4.6 2.9 38 182 264 145
x 10 240 12 3.9 0.2 8.1 9.3 86 262 407 155
£y b & 10 273 12 0.6 0.1 6.3 9.4 97 255 387 152
b= 7 10 205 12 53 1.1 7.4 5.2 63 200 274 137
LY\ 10 266 12 2.6 0.0 5.7 5.6 66 179 267 149
X 11 8.4 11 244 08 139 119 6.6 332 411 124
R fé i 11 9.0 11 263 14 154 103 57 328 396 121
=] N 11 8.9 11 25.1 09 117 110 6.5 301 370 123
B/ 1 111 12 1.9 0.9 8.6 69 104 268 347 129
1) WA BEEHE 1994 £, 84-825 K4, 826 FH, 1011 €= )8
Ry PEHRYE 1994 F, 9/16 A, 10114 E = L E
R E MR 1993 8, 925 EHE, 1025 =)L #%E
2) 759 8:K12mm, H 10mm, /)N 8mm, />N 6mm

BEDLOKWHNLOD, WEIEDIEEE I LN
LM 5T,

3) fFEGIONE

Z2EL, MNERIEWTNLE15% Vi - 12,
—%, ‘Kl BESAREOIFERENEL, K
BX EH~NTHHXIZH 10%, NEXIEE20% 4

Wi otz HafEE bINEBEEEAHR EHEHK
DEMIEI - 1oh, NERIFELL LD o7, 1
RER Lo O/NEXTHABX -FEHX &
HRTREM 7208, BRADD & Al Dy
WX TIRENLD - 12,

PElokdic, ‘Z3vas0h 3o SERE,
EREE AUNE DI EPER D 2K, FHARE

1993 ICRAEHE T T, £/, 19944y MEF
BERAEE TEMEOA/NEBRTEREE, &
BLOMBERE LI, TOEREETIIRT,

WTNOERT b 2AKE TOKEDOIWNED 18k
Y20 400g EHMA, PEBIPNHLIOEZH -
foo WHEMEE, EEEEHITHSKRETEBI
EnsFEMBR I, REEN, Ry FEET



14

RRE =P >/NEH2BNEHDOIATH » ezt
U, REEH TREOA/NMN L AEBHDIE L, ®
BB Ry PEHERU -, REBEHEAR
FEETREORNN 1REOBFRIRAD SO
Moteht, REBEETIH/NHELI1RBEORELN
MM RSN,

UED ki, <i3®a0h 3ZRAEZNIO S
T, Ry b, B, ERES XCREEHEOR
BRI ERESH B 2 ENE SN o T,

5. AmERIERN
REMIS il ERBEICRET M, HUA,
RN, IREMTREFRDEO, S EAIRITHL
TRMEDEL, Bad il L odisn, /o, ¢
T EHRTNT ZDORENZ L, RNICT 75 4
Y OREIDITN,

6. FHELDFES
‘BRHO D BERNLBOREEEICEETE 5,

i Aok It L AR, IS, UToSICER

2ET 5,

1) KEEEHT S EAEENEFELIELAY, 12
HERNRET 0T, 757 0 E10mmEHE
KEBEEETL S,

2) REXEVLOT, HIEMOSRERLLREKIT
25,

(3) HEEMFBLIKOVENA LI LOT, [HEK G
OREHE, #kizbiBEL, SEMEEZRS,
(4) 2 AREICIERIT Y] 5 ER T I3 1 IRBRAE
Bx2FEL, RILBLAHE TIERRES 2,
S) BEMIONY _ENRKET I ENHBOD
T, EMOICTEORR & EAIIC L 2R AT

Do

7. @ROHE
‘BeADD DBRBERMARFREAITHS C &,
¥ mEORRDOFFHARY TRET, BPREN
NI LIHKT S,

v £ =
1 F I ORBEHE T, TEFIENB & OIS

BMEN T &, KIRRE CBREA S TEEMICINET
324, BEEIASHBHEITRENLELTHS

&, RERPEEBEORENDB NI LB EEL
OEFREFEQWL 5 BEICRD SN 5, HARELHL
KHRARICLS R U Kig (1), B&UEREAES
LMCTEHERICEL ER L ELoh @) iEino (4
THETIREEEEI RO, KAURE (T, 9), €L
BE M UAEH (10)73 EOFHRM S L OER A (5)
BEDHMOEEEMNE-T, REORVWEEOL
SEEFENTREICH > TE T B, KIRTIE, A FIH
ERERBEO IFS ) O EEIRELI L b5
>T, EY B RBEANNEEEHEIBROKE
BERICL TS, Kk EZz0STHAE S
h, BF&BIcE Kk U, —7F, TEFEMuieEif
DEABBNTHBOHNHRTH 3,

BPBDY IITEFAMELE LCTRIEEORIENE b
ki KBS, NERRSYEARERVEBRRE
HMThy, BB TH 128 LD S ORNHENEET
H 51, EEEIE~OBEAENS O, HHRGLE
PRy FEEL EOIESFMUABEEI TR I EITE -
T, o amiE & FRIERIEA S SIcB gy, Lk’
ICHNTHMOEHNENOREAREZ LB I 05,
Witk EE 5 L TE 5. LAL, 1IRIKIEE S 2
KIBALE L ORicH kA REL, 1ATaE»S 2894
O TOWRERVIL ST, ERNEENEELE
FO1OERABREEECH->TRET L2 & TR
e ShiZ, ‘BZPA0Y  RIEEE & 1IRBEEE O
FAfEs K RN EL b, BRAEN—EHIZELL
K& AB70, 2RBIEFEORE WHISh &
BNEREEZ SN B,

ERAHBD D I RENERMMER T Aol EHANTH
Vo ‘Il TREEFOREIX AR EHLTEHERE
THoh3IEbHbw, REORERIGENES
A3 L6520, HKEOHFNEEOEN
BLEHOPBOEORE LS, MmERFELLT
BRFICAEHBETREVWEELZ ON D, BERILK
BTHRRBH DEPITH D, L L, BRILD L
FHNEEELLPLTVOT, 4, SHOSEMICIIER
PHETH D, HRIIBHTLL, ‘LL0d’ TR
PATHE IRV Y VEPER LEZRBOHEL L,
Fi, VRS, AEFRORENDV LoD
EHRIESHTH 5,

REOHERS T, HE BELOIC LG L1
RTPPED, FEORZIISHESENERTH HHH
DFH IO PPELNS 6)EINT B, 1IPAD
D REHSEOSETHS LLoh FRBELT



BARHEAZID A F ITHDHE [IRPAD Y | OB &M

WAH, RBETH S ‘DAY I3l & v BEEIUE L,
‘DAY O¥t 2 BIZLcbDEEZ SN B, il L)
BICERSIh R, il X0 S - (KERE
ZHEBEIC UIEREAE CBELREKROLOHEB L, ¢
ERAH0D° bRRICEENEC, HERIE ik &

DEOY, BREGLASHOPHI R HKOZETH 2,
‘LN DBROEIHERROENCL X
LEREINTLS G, 1EPA0D D ORI
CELDONITENI NI - T75 7 h—XBITH B
(REH) BRNRLEERIN I SHOBEERIC
BFoTl, BHROBEZEICSVTHERT HLHEN
HBLEZOSNEB,

REOBE L, HIEPHAEBL TRE, BREbIC
Tl L hPPE®oN, BRELYE, GEEREL S, F
JRKSHOHICERBET 2SN S (1) L& h
Th3, ‘BPHDY  ITREOREORILZH ‘DA &
LD EBICLTVEY, ‘LLOhDREDE
TREHEAEIGEOCBEREE LI EN S, ThiR
LIRS BVEZEZL SND, LML, ‘DAY O
FHEN -7 LIS @DOREICHUTNSE I &
"o, ZOBEHICOWTIRERST S LIITEY
W

PEo I EMmS, “@32d00 " FINHERKBTNE
{, BHIRENRZ @S0 REE LTHEE
EEIOND, SUF—DORENEL, ERENEET
FLDuL, RBEOBZBLBUOAHEGLRITER
NEST, EHHLSELLTHEFTE S, REIC
PIZAFT+ A0 DL CBIANBICESEES
fERITIE, RPCHHEELT I ENTEBLEEZLS
h3, LAL, 2KRIKIEBOBIICL S 1LATENS 2
AL~ a0 DKL P, BENFLMI LICK
3 4~-5 AOBWS O TE &ic kb, RBPGEERIE~
DOBARIRE 0T, BEFEIIO>OTIRE SITHE
NLETHEEEZ NS,

vV # r

1. RBRENOREA FIc#ADH 5, FHrinkd ik
PEHDYEBHR LI, EPHOD I ELoh
> X ‘DA3(‘IE X ‘Lw H T ) DIRHMFEELD
551 A R AN

2. ‘lEPADD RIIMTHEBNEL, REFEEICE
HABEC DO T, BER, KO NUHETH

10.

15

BNAEETH B,

WARBHOY BIEFMUANEL, Ky FHER
TR 11 ATa» o T E, BPINENRZ L.
HEEE L 1RBIEREOERMT ik LoD
RO, RERIREO, REEPPAET, REE
BB THRIRDD 5,

UERAHDY CITHEED Ll £ O PREO, B
LI NICHBRIIBIFTH 5,

RRHOL REMBNEEEN LILEHED D
ERLICHE AN R E 0,

Vi 51 B X &
R e RMEERE IR & HRt— %)
®E-k E-E 83. 1985
A FIHSE K& >0 T . HAREBAWTH
31:29- 41,
HIRE EMKEESS . 1996. IR D B2 . 26- 33.
WE Bepga He-EA FEoHHER TR
B .1996. 1 F TO&GFE, PUERE X ORI
KR RENESROLL BFEH. 6552
314-315.
SfEfER AL -EH 3219840 F T L w
529 OFBRS I SRRANR. 29:17
-24.
PeRERCSE . 1982 RA A F T O BB AT 20
F(FE28). SI&HOXEL ) V—-STXBR
DEIEHER . W2 BEERTFR . 29 : 39- 46.
DUEWER, R.G. and C.C. ZYCH.1967. Heritability
of soluble solids and acids in progenis of cultivated
Strawberry (Fragaria X ananassa DUCH.). Proc.
Amer.Sor. Hort. Sci. 90 : 153-157.
B H.1986. 4 F TR ORBHKBMEIC X 57E
SESARERNE B RE . 61(7): 884-886.
LM Bk ER - RERE FEABE=RE
B 1985. A FIFmE Lk oFEICHT
W5 BF A C8 5 : 39-57.
BINEZ . 1992. 1 F I 5 B i LE O AL —
FARE A DT B ME . 615 1. 360-361.
REFR - Kz - H PR . 1994 8K A F I
OENEEERORR B 1) VBB b LA



16

HHICHI 2R . B . 6351 1: 698. X #in . BFH . 65502 :316-317.
11. F Al 1996. 1 F TEESBICB I 2 REDE



RBRERERE Y > 5 —E=WARFE#RE $£65 17-20. 1998

KENT HA12F 1T 5 IV B O FER,
B HE R EMERHANEE ICRIT T8
wR O - BRATRE - SATA
F—T=F  nI¥%41, €A A4FT, "NVaPF, A3V RY, FAYaIVF

Influence of Seeding Time, Seedling Stage and Transplanting Time on
Cell-raised Chinese Cabbage .

Makoto MiyacGi, Kunio TANAKA and Masahito Suzuki

Summary

The present investigation was conducted to determine the seeding time, seedling stage and
transplanting time of cell - raised Chinese cabbage Sinriso’ harvested from November to December.
1. Development of seedling increased and development after transplanting decreased with the
increase in the seedling stage. Seedling stage was appropriate for cell - raised plants within 19
days from seeding.
2. Transplanting time affected harvesting stage and yields. Time limit was September 16, 6 days
earlier from usual pot- raised plants.

3. Limit of seeding time was August 31, from right seedling stage and limit of transplanting time.
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Influence of Physical Properties of Nursery Soil Normally on the Growth
of Tomato and Lettuce Seedlings

Toshihiro UETA* and Shuichi HASEGAWA**

Summary

Physical properties of soil to ensure normal growth of tomato and lettuce seedlings were examined
by use of several nursery types of soil. The nursery soil was prepared by mixing vermiculite and peat
moss with subsoil of a volcanic ash soil at different ratios.

The following results were obtained from the experiments.

1. Transpiration of the tomato seedlings decreased at matric potentials of about 400cm(pF2.6) even
though the volumetric soil watercontents were different among the types of nursery soil.

2. The critical value of air porosity for the normal growth of tomato was 13 to 14% after supplying
water.

3. As the volume of pots used for lettuce were so small, soil aeration increased as a result of
transpiration. However, relative gas diffusion coefficients, higher than 0.02, after supplying water
were needed for normal growth.

4. An addition of a super absorbent polymer to the nursery soil increased the soil water content and
decreased air porosity at saturation as a result of swelling. However, the increase in available soil
water absorbed by the polymer was limited due to high concentration of the solute released from the

chemical fertilizers.
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Effects of the Elimination of Ultraviolet Rays on
Liriomyza trifolii(BURGESS), Diglyphus isaea(WALKER)
and Dacnusa sibirica (TELENGA)

Tetsuro KASHIMA, Masaharu MATSUI

Summary

We carried out studies on the effects of the elimination of ultraviolet ray on L.trifolii and its

parasitoids:D.isaea and D.sibirica.

In laboratory tests, the tested insects avoided entering and/or staying in the UV rays eliminated

space. In a greenhouse covered with UV ray

absorbable film, the tested parasitoids similarly

increased compared with those in a greenhouse covered with normal film.
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AR, < ANETY NI EQEKIBIR O R E
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FlAHD 2, EEABBRET 4 VLB, WLO2HDE
BT U THBRANOBAMFIZIRDOH 5 = Ll &h
HWEZhTV3,

—J, BB E LTI, < ANEZ YN DFE
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MAT 2561, SRPMEEEOMHEL S OHBAR, X
BOEAR bHERN D S DBAKIC & > TEREENK
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2. MHBLURLE
1) #HER

TANETYNTIZ, BHOKEETE XESBRLO
FEENTERFBT LA bDEMANW, ¥/, 14z

* BHOKEE RERBERRT TR



BEEIFh REAERET (W ANERE LU ZEORBICRIZTHE (B 1K) 31

TeEAXARFENEF)aTANFIR, (BR) =2
It hicat— (A7 0B L0 2R
BIZAF LI, RBEIHABRITHICRELX ANHER
BIBL, BRUEKOSEHLI,

2) HE 7T ¢ L SEENRRIUSE

Table 1.I/;RURBER7 4 VL%, RBIZIGLT
BIRUTHWL, C, M, L, GIIEEABRET 4L
L, NIZ—BRA7 4 VA, SEN LD LDO0FENS
ABRETEZITIANLTH S, i, #7414 VL DE
BB, 3650m F 7243 415mm ICERED E— 7
Nbder¥—2%ELCENBERESF (I /) VY
:UM-10, $72i3 b 73 :UVR- D5 ALTHIEL, Z
DFER % Table 1.1T7R U7z, iBENGRINEN GO
E, BT 4 NVLEBBELLEBL LU XRICE
I HEENARBRERIIECL S,

Table 1. Tested films and their UV rays absorbance

Tested Name of % of UV rays absorbance*

films tested films 365nm 415nm
C CUT ACE 100% 32%
M  MITSUI-VINYL-U® 74 14
L LIGHT SENSOR 92 20
G GROWMASTER 97 26
S SOLA-CLEAN® 59 16
N  NOBI ACE(control) 39 17

*X=(A-B)/A X 100(%)
A:The intensity of ultraviolet rays under the sunlight.
B:The intensity of ultraviolet rays under the sunlight
covered with tested film.

3) SEENBRET A NLOEEBICETIENEER
() EARBICE T 3R EORE

|

I

HENGRET s VL ERORENFBRTIR, 74
WL DEERIAFHE OB IHA TS ZBARE T
g o, £2 T, — BRI (Fr s+
:nA 5 Ak S(FLR40S)), HHE B % YeAT (NEC: £
JV 7 X (FL40SBR), 400nm~500nm & 600nm~700nm %
W), BLUV TS 9754 PNEC:T 597 54
} BL(FL40SBL), 300nm~400nm % 4528912 st ) %4
¥, BEICHT 5 &N EME (365nm H & UF 415nm)
DOEA®, 365mm & 415nm O RFE O HRAEHRAD
ZHISEL 55 &5 ICERBPRESRET L, BB
KIF T OW BEAT 2 12 A BB TE 3 ERENTEN
L, 3SEBEHOHNITHHIRMICL S L5 ICEE L,
Z LT, RONEMBIRER- 10 HFEICH > TENS
SUBHTRBEORBREEBL, RELAALLET
THHRLT ERBOHBENE SN Z MBI LI

i

(2) Fe R B — 1
AR, BHE@OFEERR LU TEM LU, ST
9cm X 9cm X 90cm D AR (EE 1 2mm EX = ¥R )
26D, PREEEIC—HICC, M, L, G, S, N7 4/
L&, bI—HIIHBTHENT 4 VLEBREMTT, #
ORFICHENE Y - PEEV UL b5 EREE
(Fig1) & Ltz Cho 6BEOEREES, 25+2C
DERENICHELT LA UM EICHE L. EREE
ORI SHRBERERFAL, 3HMEIcTLTH
OHEME Y — MIER SO HBERELT, i
A7 4 VLAOERRBICHT 2B 7 « VLROFERE
OHEERDI, 5k, FAEBETHE Y — MIER
SN HHEEBNOEFRROGFH 2R RS L
12 (U TR REIF2-3EERKL, BAICL B%%
HoOZELET 5 O BREEOME PR EEEKL

< »
Ié

Fig.1. The experimental device to test the selectivity of rays cinditions.
A:normal film, B:UV ray absorbable film, C:wooden frame
D:yellow sticky sheet, E:base(2mmt veneer board)
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(3) e FZMHBIRAR — 2

AB- 1 0EBREBOFTEEICCELIIL M7 ¢
WLEkEE, ERICEWEMEY - MR-, —HO
HEV - FONUER U 7 4 VL TEYL, 5—FH0D
WEY — Mh S UNEERABSBASF LIS &SI L
7o BRB-1LRABOFETHABRRERSA L, #HRH
Bicxtd 3 2heh ol s — FOFERRERD T,

(4) S RIREE — 3
9416 200m x 5% 30cm x & & 90m AR (K

I 2mmEXR = YR )DOLHEAE CEIFL, M7 4 LLT
#HE L, 20cm X 30cm QE O A IC S5em X Scm D
& 2FRBHT TEMME Y — P ERli- 7, RUEOX
BROALE IS, 7AEBIF 3T Sem X Sem DEAKEE » —
MERED, TORBA IS S LB AST L
Mk 9T Ui (Fig), - OEBRERE O EmApHLEic
HREREHE L, INEBIOEEARNALT 545
BV FEAFHLLOME Y — MCERESh RO
AR BT T B R ERD 7,

Fig.2. The experimental device to test the selectivity of rays cinditions.

A:UV ray absorbable film

B:transparent sticky sheet inside the UV ray absorbable film
C:transparent sticky sheet non- covered with UV ray absorbable film
D:wooden frame E:base(2mmt veneer board)

4) EFRNMEBREORECHTIBAER

18 (R0 Sm X 8847 % 10m) D /841 SN2 2% N7 4
WLEBEIZLT2%SL, —H%CT74IVLT, $IH—
FHEMT 4 NVLATHE LR, Jo1HbLRERBIC2%5H
U, RENT7 4 VATHEU TR 4K ERF, N7 4
WLBENT ZO—FEMBREL, 5—HEK#EK
EREXE Lc, WENR b1 NizBARE L, M8
Imm O G EFEBWER - 12,
ENENORICSHI6BIZTANEZY N h (3
BH/BR)EBEIL, SHHIKERELLFEIIODNTT
AINETYNTORBEHEHEELL, 6 21 HIZKK
ERFEIRERNTAH T & XA TNF (LIFH/BR) ENn
EZYa<anFGIE/MBR)EREALL, FXicE=
¥ — A EMERE T ORE L, LEREICH]L
THAFBHEAE U, 85, KBOMYWEE~D
HRL#T B0, FHEMENRIIRERE 6 Hkh o

ﬁbf:o

3. &% R

1) TENEBRET A NLOEEBICET IERNRER
M EARBICHF B EEORE

HIE DR, ENOXBICIZHBIELT (W)SE,
WERAENT PSE, 75 v 754 b BREERN
PWPBWPWWBPWPDJETERE Lz, NEF Y72
NFEELUPIF V5 IHOREA VoYY Y anFic
DT, BENBIUBA THREGBIRAR-1%51T-T
HREFHBELIL(Q4RE)EZA, FERRIEVRD
3 50 OBMaRBEOEEHE Shic (Table 2), £
<, ENABREILUZREOBHESTTEBL .
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Table 2. The percentage of attractancy of D.sibirica and E.formosa laboratory and outdoor

The combina- D.sibirica E.formosa

tion of test Laboratory(3) Outdoor(3) Laboratory(4) QOutdoor(1)

films n AR n AR n AR n AR
C, N 107 0.10 92 0.33 174 0.38 38 0.75
M, N 116 0.33 100 0.47 160 0.43 43 0.87
L, N 98 0.24 94 0.36 164 0.20 38 0.06
G, N 108 0.19 100 0.22 188 0.20 49 0.66
S, N 122 0.46 96 0.69 173 0.41 45 0.53
N, N 113 1.10 92 0.94 154 0.86 41 3.08

() : Number of repeat
n : Total number of tested insects
AR : Attractive ratios tested film to normal film

(2) R BRIRAEE -1 ANF T, WEY— POERBEASD BRI

sheZhofRERICH>WT, #HR7 4 VLA~DHK H -t IWENBBFFEDITFT S 7 4 VL TiE, fib
BREONT 4 WLNOFRBIIHTIEENS, <2 DT 4 WA THERBEMEL, SN T VLA
NEFTYNI, NEFY TTaANFTIRC, M, L, GHll BOBENRE N -1, (Table 3.)

~NOBREIMENBAICH > 720 Fh, AFTT kA

Table 3. The comparison of the percentage of attracted insect pests,L. trifolii, D.sibirica and D.isaea between UV
ray absorbable films and normal film.

The combina- L.trifolii(3)* D.sibirica(3)* D.isaea(2)*

tion of test No.of No.of No.of

films n win** PR n win** PR n win** PR
C, N 106 0,3 0.34 107 0,3 0.10 34 0,2 0.33
M, N 107 0,3 0.35 116 0,3 0.33 32 1,1 1.00
L, N 104 0,3 0.21 98 0,3 0.24 29 0,2 0.40
G, N 103 0,3 0.37 108 0,3 0.19 38 0,2 0.44
S, N 110 1,2 0.86 122 0,3 0.46 35 0.5,1.5 0.50
N, N 108 0,3 0.62 113 1.5,1.5 1.10 35 1,1 2.25

n:Total number of tested insects
*:Number of repeat
**:Numbers of repetition attracted more than another film
AR:Attractive ratios tested film to normal film

(3) R MHBIRHAER— 2 i3, CTANLELBLTL, M7 4 VL TIEERNEA
WThoMEER b, FEEABIAG T 2 HI0%E SN DFEREHSPPED - 72, (Table 4.)
S— MIBLEBREN, £, vANEFYNRZIT

Table 4. The reperent behavior of L.trifolii, D.sibirica and D.isaea against UV ray absorbable films in the small

spaces.
L. trifolii D. sibirica D. isaea

Tested Treat- No.of % of No.of % of No.of % of
films ment repeat n capture repeat n capture repeat n capture

C T 3 160 97 6 232 78 6 107 95
T + C 3 3 1

““““ MOTT T 126 74T T 4 18 12 T AT T80 86
Ty M ] 1S ] S ] L.

L T 3 132 81 4 173 74 4 99 98

T + L 12 3 0

T:Transparent stiky sheet
n:Total number of tested insects
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(4) e RHBIRKEB -~ 3

WTHORRT 4 VATH, HREROKE Y — b
~NOFFLILBRBR-2 LT E, oo T ANE
FYNRT, NEZYITANFTE, WThOHKT

4 AT HIEENRPAFT T 2R OHEE > — MicEL
WEIhIEMIch »tco —h, AT ELTNF
2, L, M7 4 VATLHEDOFEHRENED - 12,
(Table 5.)

Table 5. The reperent behavior of L.trifolii, D.sibirica and D.isaea from UV ray absorbable films in the larger
spaces.
L. trifolii D. sibirica D. isaea
Tested Treat- No.of % of No.of % of No.of % of
films ment repeat n capture repeat n capture repeat n capture
C T 3 135 61 4 266 56 4 152 80
e 12 8
M T 3 151 44 4 222 53 3 91 7
2 M ] S L. A
L T 3 211 48 4 216 47 3 93 9
T + L 11 10 4
T:Transparent stiky sheet
n:Total number of tested insects
2) EFSMNEBREORRCHT 32N4ER
e FOEBIICELUMT 4 VLB Y XTIE Table 6. Number of mines per tomato leaf.
BIFCH-o7H, N7 4 VLAWEN Y ZATIEED -T2,
N s . Treat t Number of mines
Zhiz, HE, 1EEHOB LS EEZ SN, reatmen um er:) rfm
) . per leal
RANETYNIHE 14 HED 1EEL . OAIR
iz, BERMNICEIZL D - 72 (Table  6), F 7z, KidE c 2.0NS
HEX T HRESFEIERCHER SO, —H3Hn
Lo M 2.1 NS
RANESYATIEHE 12 Bh SEEAMETL, N 2.4 NS
C, MR T3 H#]20~33 Hik % THLEWL ~ P PmM L 72
BT L, —F, KEERAX TRRKHE3BAEE N(non - parasitoids) 2.7NS

TIETF U7k, 33~38 Hi%icHin L7 (Fig.3),

NEZY AT INFR, B 2027 AR MX TE
MoHEMLELbOD, EBFRBDOALUDI -
(Figd), £A4 97X F3, CREMRTH
£720~33 B IS AT THEN U 7o A%, B8R 33 B LI
T L7z (Fig.5.),

NS:no significant (Tukey’s test, p<0.05)

days after release of

Fig. 3. The trends of captures of L.

§ 12: (l:jl
E~100N,

;5 8 \.'\. — = N(Cont)
8= NSO\ "‘-._. === N(Non- parasitoids)
I E SR e N

(37 =] il h

— = 47T LTS

© 3

5 & 2

£ .

Z 012 20

parasitoids

trifolii by yellow sticky trap.
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( head / trap/ day )
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0.1 [ o —— -~ ___—)

— = N(Cont)
— =" N(Non- parasitoids)

days after release of parasitoids

Fig. 4. The trends of captures of D. sibirica by yellow sticky trap.

Number of captued insects
( head /trap / day )

== = N(Cont)
== =" N(Non- parasitoids)

38 45 51

days after release of parasitoids

Fig. 5. The trends of captures of D. isaea by yellow sticky trap.
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FENBREZEOXBIIBTIENARICB LT, &
SUBIRRAB- 1T, ANESYANIBLTAY T
TEAINF, nEFYaTANTEL, TEABO
BIENRENC, L M, G741V LE—RBETHS
N7 ANWLEDHAEGHEIZENTNT 4 VLA S
CERINBBEAIIH - 720 —FH, BINEHDEKNS
TANLENT 4V LEHAEDLERK, BLUNT
ANLDBDRTRERBOERI/NS - 1o LEF
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Effects of the Elimination of Ultraviolet Rays on Bemisia
argentifolii(BELLOWS and PERRING), Encarsia formosa(GAHAN) and
Eretmocerus californicus(HOWARD)

Tetsuro KAsHIMA, Masaharu MATSUI

Summary

We carried out studies on the effects of the elimination of ultraviolet rays on B.argentifolii and its

parasitoids:E.formosa and E.californicus.

In laboratory tests, the insects used in the test would not enter and/or stay in the UV ray eliminated

space. In the greenhouse covered with UV ray absorbable film, the parasitoid in the test increased in

the same way as those in the greenhouse covered with normal film.

1. # 8
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2) B 7 4 b4 SEEMRRIVSE

REBICH W T 4 VA EZOEENE R,
F1O Table 1.0EEHTHS, C, M, L, Gldif
ENBRET 4 VL, NIZ—RRAT7 4 VA, SEN X
D HIEENBEPCPRETE 74V LTH D,

3) WEIMNRREOFZRICBET S ENRR

(1) FRHBIRFEER— 1
FIMOXFERIRAR - 10HKICL D, vN—
Y=—73+231BLUF Yy vrans,
E.californicus iZ 20T, RB7 1+ VLROFEHRRO—
A7« VAROFRBIINT 2EEERD 1,

(2) FRHBIRKER— 2

FE1ROARERIRER — 20K LD, Y-
VW—7a34+ 953U rryyvans,
E.californicus iZ DT ZNENOEREE > — bAOD
FBRBERDI,

(3) REHBIRFR- 3

BIRMOAZMBIRAR - 30 Hkicky, V-
Y=+ V3 IBLTF Yy rYanNsF,
E.californicus iIZDO T ENEFhOEREKE  — b~OD
FEREERDI,

4) EEMREOERICBET 3 BS B

AR, B1MOBNFRTHEHA LM ST R
T, F1HICELTER LI, ThEhORIZ5H 14
BizonN—y—7a3495 IR GHA/K)%E, 68
21 HiC KBERSAR 2RO TA v oYy v I35 GH

Table 1.
ray absorbable films and normal film.

IR EBEL T, €= — RREHER TRRFRY
EREAEL, i, FXED6H BHIEERB L
RHFROEI1RFET IED) S/NELIKT %, 7H 140,
LECEIRELIEIS/NEIRTOEREL, 1D
BULDDO A=Y —T704 95 I DOHB-EHE
LU= I-HEREL

3. # B
1) ERMEBREORE BT 3 ENHR
(1) AR

RE— 105, WERARRE 7 4 NV LROFRED—
B 7 4 VAROBERRICHT S HROEHEERS
&, YN —=Y—T73F V5 IOV TIREE 3651m
DIEENBBRNENFE L C7 4 VA TRBIKL,
WRNTL= GM<S 7 4 VADIEER b, IIFEENE
BEREIFOMIRICN -7, —F, 2EOREICD
WTid, EENEREREFRILEOBFRRLTLL
BHBETIR A - 7,

RB— 1ZBWT, A v vy vanFig, BENE
BEZ4NLTHBC, M, L, GRI~NOHERENANT
A VALRE Y BARNEIICH 5 1o —H, VAN —
V=733 Y353, E.californicus i}, FHREOFIHE
TRHFABOMETH > 1o, REICL > TRIEL T
Wiio i, YIWR—=Y—T7aF D53 L 2BRBESE
BT 2L, M, L, GT74IVAT, BEOHNERE
DX N T 4 VLSRR PENERNED Shic, ER
NIRRT DTFTNS 7 4 WATIE, O 7 4 VL&
HNXTHEBREMEL, WNT 4 VARNEHENS
o7 (Table 1.),

FBR-2TR, VThoFRBR7 4 VAICEBNTH,
HBNRBASTIUOEE S — MicBLFEREI NI,

The comparison of the percentage of attracted insects, B.argentifolii, E.formosa and E.californicus between UV

1 A . . . .
The combination of B.argentifolii (4) E.formosa (4) E.californicus (4)
. No.of No.of No.of
test film . .
n win** AR n win** AR n win** AR
C, N 164 0,4 0.25 174 0,4 0.36 127 1.3 0.42
M, N 169 15,25 0.49 160 0,4 0.43 111 0,4 0.18
L, N 156 0,4 0.30 164 0,4 0.22 107 1,3 0.15
G, N 158 1.3 0.31 188 0,4 0.20 157 0,4 0.12
S, N 163 0,4 0.64 173 0,4 0.41 161 0,4 0.49
N, N 171 2,2 0.90 154 1,3 0.83 146 0.5,3.5 0.40

>

n : Total number of tested insects

* : Numbre of repeat

**: Number of repetition attracted more than another film
AR: Attractive ratios tested film to normal film
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122U, YIN=Y—=T73FTVF I, CTaILER 2LEHNRTEN T oYY FaANFELIY
BLUTL, M7 4 VATEENBASR~OFREIL E.californicus TiE, WIFHOHH 7 V4T HEEN
P& - 72 (Table  2.), BHEAS T 2HOE Y — F~OFEBREOHHAS L
BOHE Y - M OFBRELOGOERICS - 72, L
RHEB-3TE, WThoRHBR7 « VA TH, iR H MU, VW= —=T73F V5 IDHE, MT 4L
DEEABHSAH T BHE S — b~ OFRRIRIHR - TILEENENAH T 2HE 2 — b~OFEREIZ, A
Table 2. The reperent behavior of B.argentifolii, E.formosa and E.californicus against UV ray absorbable films in the small
spaces.
Tested B.argentifolii E.formosa E.californicus
films Treatment  No.of % of No.of % of No.of % of
repeat n capture repeat n capture repeat n capture
C T 3 134 88 9 555 89 3 194 92
T+C 9 3 2
M T 3 18 4 218 7 4 41 93
T+M 19 4 0
7 T &2 3 165 61 3 202 100
T+L 15 1 0

T : Transparent stiky sheet
n : Total number of tested insects

Table 3. The reperent behavior of B.argentifolii, E.formosa and E.californicus against UV ray absorbable films in the
larger spaces.

Tested B.argentifolii E.formosa E.californicus
films Treatment  No.of % of No.of % of No.of % of
repeat n capture repeat n capture repeat n capture
C T 3 174 27 3 264 69 4 265 58
T+C 7 16 7
""" M T 3 18 29 3 187 4 4 19 19
_______________ ™M B A
L T 3 130 38 3 196 48 4 248 28
T+L 8 13 7
T : Transparent stiky sheet
n : Total number of tested insects

120 — ¢ 8
ens M 40
310 == NCon) A 3 ¢
8 w = N(Non-parasitids)’ AR ] Tt M
28 2 = = N(Cont)
gv Ev =« N(Non-parasitoids)
L i "
N A
e W
53 4 Ry
2E HS
~ ~ 10
i §
4 z 3 N\
0 . N . . . ) 0 , . . \
12 20 7 k] B 4 51 12 20 7 B 3 4 51
days afte releaseof parasioids days after release of parasitoids
Fig.1. The trends of captures of B.argentifolii Fig.2. The trends of captures of E.formosa

by yellow sticky trap. by yellow sticky trap.
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F YV Y IANFORBFERMEERIE, 0T
NORTHHRFAS BERTTHMLUAKTORER
C>M>N>N( KRUERE ) DIBICE N - 120 T 12, OF
hoR b, 45~51 BRISH T THEA L (Fig.2.).
INEX DA LYYV aANFICL BT I —{R
i3, BE23H, 31H%KES, AT 1 VAROEH
HENBRE T 4 VLK XD bED - foo KBRS

Table 4. The density of larva, pupa and parasitized pupa
of B.argentifolii

Days after release of E.formosa

Tested film

-7 23 31

c Lp 17 7.0 8.6
PP - 26% 15%

M Lp 3.0 4.6 103
PP ~ 26% 18%

N LP 3.0 1.6 12.3
PP - 1% 34%

N () LP 24 14.3 15.8
PP - 48% 50%

LP : Number of larva and pupa of B.argentifolii per small leaf
PP : Percentage of parasitized of B.argentifolii per small leaf

KTb, #E31 B%TS50% L& - 72 (Table 4)
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The new Zoysia japonica Strain No.12 and its Selection Process and
Characteristics.

Akira AsaNo, Tutomu ICHIMURA, Takeshi MoTozu, Tomoyuki KOMAGATA, Towa URANO

Summary

The characteristics of the Zoysia Japonica strain No.12 were as follows.

1. Leaf color was a deep green.

2. Leaves remained green even during late autumn.

3. Leaf width was rather narrow for Zoysia Japonica.

4. The stolon was so short and thick,with an even growth pattern.

5. The stolon was of a strong creeping type,so No.12 is expected to be of labor- saving type.

6. Although the beginning time of spring sprouts was rather late,and that growth was very vigorous

and regrowth after harvesting was at it’s maximum.

7. No.12 flowered very little,so the risk of seed contamination was not high at all.
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Relationship between Stages of Flower Development at the End of Chilling and
Occurrence Frequency of Gladiolus Bloom in Freesia Cultivars

Takeshi Motozu, Akio TABA and Akira ASANO

Summary

In the forcing of freesia, flower buds initiate and differentiate during chilling period, and then they
are exposed to higher temperatures after planting. Therefore, exposure to high temperature induces
abnormal inflorescence and/or gladioli- like - flowering. The degree of heat injury varies according to
the type of by cultivar. To obtain suitable cultivars for December harvesting using chilling, we
classified 26 cultivars according to the relationship between the developmental stage of flower buds at
the end of chilling and heat injury. Each of 26 cultivars was assigned to one of the following 6 groups:
Group - 1: Cultivars having a high rate of frequency of normal inflorescence when exposed to high
temperature at any developmental stages of flower buds, Group- 2: Cultivars which flower normally
after the Al stage of 1st floret, Group— 3: Cultivars which flower normally after the P2 stage of 1st
floret, Group - 4: Cultivars having a higher rate of frequency of normal inflorescence with advanced
developmental stage of flower buds, Group - 5: Cultivars having a low rate of frequency of normal
inflorescence at any stages, Group - 6: Cultivars having a low rate of frequency of normal

inflorescence with advanced flower development.

#

SOV BLVBEG) R SA VRV IT=LFo AT

7YV = V7 OKRBBEREE TR, KBABKRTRO
EFMER 7 — v L EfiBoK B L OMRIcL D, “TE
TR »R«T 5 UF S5 ABE " EOBBEENTEES
3 ENBL, FIES ()i TS ERY, BiRE
FHiZRWLO»rDO SV — FHFEEL, BELE&I“TE
Tah, BECRZCHENTIVOFTABKE "D
“HIEE - &4h, EXUVOBECBHURBERICRE
BHELHBEEHO M L, /2, JUEH(6), #k

O — OREIREEETO, SEEEEE X2V IESF
MER T — VAR L TS, 721 L, SHEOEBEMN
#ES, FLEIEIEALRE hETOREEN
JTERBIIHNLT S ERERENKREHLEREDA
%, Tl TaEBOBYILEEFHERET S 0,
BREEOREHSICET 3 SBHER LRI LIS
HE, BHTRECSS VLTS ABEE b - TEHE
BELIREL, “TETHAD "L “HRICLHHUHE

* HBE KFHBREURERE LS -



ARUIA BEEEREE 7 ) — U T I 2 BREE, IS VA S AR RERS O REHER

Table 1.
chiling period in freesia cultivars.
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Stages of flower development at the end of chilling and rate of normal flower inflorescence in relation various

Cultivar Flower Flower _ Stages of flower development® Normal flowering (%)
color type 4 5 6 7 8 4 5 6 71 8
Aladin Yellow Single 30 40 50 60 7.0 214 100.0 96.4 1000 96.2
Desert Queen Yellow Single 26 36 50 67 170 16.7 750 556 632 66.7
Kayak Yellow Single 30 42 60 64 70 167 643 91.7 88.0 100.0
Magdalena Yellow Single 30 36 46 60 638 87.5 100.0 938 94.1 96.0
Rijnveld’s Golden Yellow  Yellow Single 18 28 44 54 66 647 789 81.0 842 952
Tirana Yellow Single 18 30 44 54 66 76.0 95.7 100.0 100.0 100.0
Yellow Dream Yellow Single 30 40 50 56 70 85.7 100.0 100.0 87.5 833
Golden Crown Yellow Double 18 24 32 50 52 952 958 813 765 70.0
Golden Wave Yellow Double 20 3.0 44 46 58 61.5 60.9 95.5 100.0 100.0
Grace Yellow Double 26 30 46 62 7.0 56.5 100.0 955 944 84.0
Vesta Yellow Double 30 40 52 58 6.8 23.1 87.5 96.0 1000 857
Ankara White Single 22 36 48 62 170 30.0 50.0 96.0 900 957
Elegance White Single 28 38 46 60 170 100.0 100.0 100.0 100.0 100.0
Snowdon White Single 22 36 42 50 66 78.6 100.0 926 96.0 852
Snow-white White Single 18 32 48 58 64 94.1 95.5 100.0 100.0 100.0
Oberon Red Single 30 38 50 60 68 160 96.6 96.0 96.4 100.0
Amadeus Purple Single 30 40 56 64 6.8 69.2 96.6 1000 852 96.7
Blue Heaven Purple Single 28 34 48 56 68 0.0 0.0 42 8151000
Sailor Purple Single 30 40 50 60 170 250 588 278 182 480
Aida Purple Double 22 32 40 54 64 100.0 100.0 96.7 96.6 100.0
Cherry Bell Pink Single 30 40 46 62 6.6 17.6 857 80.0 952 100.0
Florida Pink Single 30 46 50 60 70 40.7 318 480 39.1 708
Lydea Pink Single 28 34 52 66 68 96.0 100.0 100.0 96.7 96.2
Michellle Pink Single 16 32 46 62 170 609 778 727 600 682
Rosanova Pink Single 28 40 46 56 64 86.4 100.0 100.0 100.0 100.0
Venus Pink Single 24 36 42 68 70 333 783 913 94.1 96.0

z: 1, Vegetative stage, 2; Generative, 3; Bracts visible, 4; Al, 5, P1, 6, P2, 7, G
y: Chilling exposure period at 10°C wet. All corms were planted in glasshouse on 7 October 1992 just after chilling.
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Fig.1. Classification of freesia cultivars according to the relationship between stages of
flower development at the end of chilling and rate of normal flower
inflorescence. Corms were chilled at 10 °C with moisture but without light.
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Table 2. Classification of freesia cultivars according to the relationship between stages of flower debelopment at the end
of chilling and occurrence frequency of normal inflorescence.

Group? Cultivars
1 Elegance, Snow-white, Lydea, Aida
2 Ankara, Snowdon, Yellow Dream, Magdalena, Golden Wave, Vesta, Grace, Tirana, Aladin,
Chermry Bell, Venus, Rosanova, Oberon, Amadeus
3 Blue Heaven
4 Rijnveld’s Golden Yellow, Kayak
5 Desert Queen, Michelle, Florida, Sailor
6 Golden Crown
z: See Fig. 1.
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Critical Period of Chilling Treatment without Moisture for Freesia Forcing

Takeshi MoTozu

Summary

Chilling treatment with or without moisture for several weeks is used for freesia forcing in Japan.

Chilling treatment without moisture is easier than that with moisture. However, too long chilling

without moisture causes non- sprouting and pupation. Therefore, the critical period of chilling

treatment with or without moisture for freesia forcing was examined.

The critical period of chilling treatment without moisture prior to chilling treatment with moisture

is five weeks. When chilling treatment without moisture is applied independently, five weeks is too

long for practical management.
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Effect of Temperatures at Dormancy Breaking of Freesia Corms on Root
Emergence and Response to Chilling

Takeshi MoTozu

Summary

Effect of temperatures at dormancy breaking time on root emergence and response to chilling was

studied to know practical starting time of chilling treatment for freesia forcing.

1. When dormancy of corms was broken under natural temperature condition, it is recommended for

practice to begin chilling treatment at least 2 weeks after root emergence.

2. When dormancy of corms was broken at 20 °C after high temperature treatment at 30 °C for 4

weeks, it is the best way for practice to begin chilling treatment 2 or 3 weeks after root emergence,

though corms chilled from just after root emergence produce flowers with a little poor quality.

3. When dormancy of corms was broken at 30 °C after high temperature treatment at 30 °C for 4

weeks, it is possible to begin chilling treatment before root emergence, but development of flower

bud is delayed as compared with corms stored at 20 °C .
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Fig 1. Relationship between root emergence of corms stored at prevailing temperatures

and stages of

flower development after 5 weeks of chilling exposure at 10 °C wet. Corms were stored in a
warehouse under natural air condition. Stages of flower development were observed at the end of
chilling treatments. Chilling treatments were conducted from 19 August to 30 September. Five corms
were planted in a 9cm plastic pot filled with peat-mixed-soil, and were chilled at 10°C ..
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Fig 2. Effect of air temperatures exposed to corms after 4weeks of 30 °C treatment on their root emergence
and stages of flower development after 5 weeks of chilling exposture at 10°C wet. After 4 weeks of 30
°C treatment and 3 times of exposure to ethylene of 100 ppm, corms were stored at 20 °C or 30 °C
from 7 June. Stages of flower development were observed at the end of chilling treatments (see
Fig.1.). Chilling treatments were conducted from 14 June to 12 July.

BABELTH, SRAEBKIC20CHE LU 30°CONT

NOBEICRFELELR TS, EFMERXT—VRAE

BRBISEN 5720 LAL, £ 0% IBERBSET

MELEBIZoh, 20CK TIFOFRENBRD - 72,

K% 3 SENEROAKRKERE L ERRIC(F3
B, #1%)

BE % 30°CT 4 BH O SRMEEZIZ20°CERHETICE
WA, RRERITEPCHCHIAL, 28M%D8H
AR 1S D SMITHA 12, 12K L, £0%O
HMREEOHMIIBE LN LD, TBEOIAIATD
1ERH 70 10BBETH - 7. B 6 BREEOIESF2
X7 —-Vik, HRLEBERT®4BEE08H20HH
HEX E T, MEBREAE L3I Oh TEAK
A%, 820 HLIRRICIRG A FIA LI B T, BigH

THOIEFMERT — VIRFERBETH »7 (B3
B)
F{EA¥II8 A 2 AERHBK TRLEL, TO%
20, 26 HEWRRK & B4 iCEPHmER LA, 9A2
HEAFBEX ThIhicmL i, LAaL, 9A98H
BRTELEACEETH -7, ZOHR, BtEHT
REFMER 57— vid CoWELERmERA 50T, &
AEEHMOZERDINTH -7, 1275L, 8H12H,
20 HBBR Tl 2 WU B oBSEK I < TYIiER
LERENE(E T, BB, £2TONETLERKRN
BATEL 720

Tab. 1. Effect of starting date of chilling exposure on flowering. Method was shown in Fig.3.

Start of chilling Planting date B:z:i:::z Plant height Leaf length Flowering rate
exposure flowering (cm) (cm) (%)
12-Aug 22-Sep 53.2 41.5 35.4 100
20-Aug 30-Sep 51.3 41.0 333 100
26-Aug 7-Oct 50.6 45.4 34.3 100
2-Sep 15-Oct 51.4 42.7 37.4 100
9-Sep 21-Oct 49.9 48.4 42.4 100
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Fig. 3. Relationship between root emergence and stage of flower development after 6 weeks of chilling
exposure at 10 °C wet. After 4 weeks at 30 °C and 3 times of exposure to ethylene of 100 ppm, corms
were stored at 20 °C from 30 July. Stages of flower devlopment were observed at the end of chilling
treatments (see Fig.1.). Chilling treatments were conducted from 12 August to 2 September.
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Studies of Forcing in Campanula
Akira AsaNO Tomoyuki KOMAGATA

Summary

To accelerate the flowering period and improve the productive quality,the effect of day length and
forcing time treatments were examined.

1. For Bellflower(Campanura portenchlagiana), 3 hours night break(NB) treatment acccelerate the
flowering period.Also it could be clarified that the short day length(SD) condition was not always
neccessary to cause blooming in the low tempareture sensitive stage.

2. For C.carpatica cv.Bluestar and cv.Whitester NB treatment accelerate the flowering period, and
cv.Bluestar was more sensitive than cv.Whitestar regarding the NB treatment.The number of
flowers and productive quality were improved by NB treatment either.

3. Although C.isophylla cv.Topster was in bloom in July to August under a natural condition,NB
treatment accelerated the blooming process.

In addition,it was possible to make it bloom in Februery to May by a change in the forcing con-

dition,but the productive quality was reduced by flower blind.
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Studies on Gladiolus Brown Spot in Bulbous Production
Il . Disease Assessment Method

Yasunori ToMITA, Tsuneo CHIBA

Summary

We examined the disease assessment method regarding the gladiolus brown spot occurring during

bulbous production. The results showed that the item about the investigation of disease fit the

proportion of diseased leaf. The proportion of diseased leaf showed the distinction of diseased

degree. However, the first observable occurrence of the disease was possible at the proportion of

diseased plant. The cultivars for investigation of

Song’.
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Fig. 2. The relation between disease severity and the number
of lesion for a leaf in bulbous product (1993, *94)
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Table 1. The difference of varietal disease for gladiolus
brown spot in bulbous product (1994)

Cultivar Proportion of diseased plant (%)
Traveler 100
Hunting Song 100
Prof. Goudrian 95
Fuji no Yuki 90
Wind Song 70
Red Beauty 65
Spic & Span 45
Rose maishin 40
Pricilla 35
Topaz 15
Deep Purple S

V7 Uh103% &, Tho6RHEIE10% U EDR®
BORIKTH -1, 20O 105EIIVTH D 10%
LT DR 72 - 72 (Table2.),
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Table 2. The difference of varietal disease for gladiolus
brown spot in bulbous product (1995)

Cultivar Proportion of diseased plant (%)
Hunting Song 36.0
Snow Castle 15.7
Spic & Span 14.7
Traveler 14.0
Shocking Pink 12.8
Beverly Ann 10.3
Snow Velvet 9.5
White Giant 8.2
Red Beauty 6.3
Manhattan 6.1
Themes 5.9
Rascal 5.1
Cupless 3.7
Marilyn Monroe 2.4
Mascagni 2.3
Nowitch Cannery 1.2
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