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Summary

Breeding of a New Rice Cultivar "Menkoina”

Shinichi MATSUMOTO, Satoshi MASAKI,
Tomohiko KAWAMOTO, Toshihiko HATAKEYAMA,
Takemitsu KATO, Naomi IKEDA, Shoichi SAITO,
Susumu DAKEISHI, Torao YAMAMOTO, Kazuo SHIMANUKI,
Kaoru KYOYA, Mitsuo TAGUCHI and Seiji AKESAWA

"Menkoina” is a non-glutinous rice cultivar developed by Akita Agricultural Experiment Station. It is a
selection from the cross Tohoku 143,Hitomebore, Akita 39 in 1988. F, and F: plants were grown in the
green house in 1989,and individual selection of Fs was carried out in 1989, followed by line selection. An
application for registration was made in 1998, and "Menkoina” was released in Akita prefecture as a
recommended cultivar in 1999.

The agricultural characteristics of "Menkoina” are as follows;

1.Heading and maturing are at the same time of ”Toyonishiki” and ”Sasanishiki”. It belongs to the
medium-late maturing group at Akita.

2.The culm length is medium,and plant type is a intermediate type. Its lodging resistance is equal to that
of "Toyonishiki”.

3.”Menkoina” has a Pia gene for true resistance to blast disease. Its resistance to the leaf blast is equal to
that of ”Sasanishiki”, and to the panicle blast is equal to that of "Kiyonishiki”. Resistance of *Menkoina”
to cool temperature induced sterility is moderate.

4.Visual grain quality of "Menkoina” is superior to that of ”Sasanishiki”. Its eating quality is equal to
that of ”Sasanishiki”.

5.Yield potential of "Menkoina” is greater than that of ”Sasanishiki”.

6.”Menkoina” appearss to have an adaptation to flat area in Akita prefecture.
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Beffeaam | HBH | BB | 0~5 cm em | A& of | kga g 1~9 %

i k¥ 8.9| 92 00| 782 | 188 307 | 539 | 26.1 5.7 6.47
S o Ko 8.9 9.26 03! 830| 185 3281 61.8| 262 5.3 6.44
¥ B B Bok 8.8 9.27 00| 84| 192 321 | 633 262 5.0 6.47
B 5 B| ok 8.9 921 0.7 89| 186 340 | 659 | 26.7 6.0 6.73
W +HS | KoK 8.8 921 0.3| 836 19.5 326 | 656 | 26.7 5.7 6.65

& Eihigg 8.8 9.27 07| 83| 186 204 | 492 | 24.6 43 6.36
aF o B R 8.8 | 9.21 13| 871 | 186 323 514 | 246 4.7 6.23
i % HEB| FELse 8.7 9.28 13| 876 199 303 | 51.1| 24.6 5.0 6.91
B oo B s=bds 8.8 928 131 911 19.3 317 | 499 | 2438 4.0 7.09
Wil +msy | SElgs 8 7| 9.28 20| 89.0 19.5 302 | 516 | 246 5.0 7.06

INED S 50i32.0m, BEIBEATKERECLSE V7,
THHEEAEESERIIInfraAlyzer500 (75 v v—~) 2 X 3HIEE,
EIEN 132X0.6keg, 20
BIERHOBEE I BV T, HIEEIEX., 2> I3HE%208 B 0BEX.
SR R AR B IR . EAE (3R BB IEX

Wi+ ISR B IR & B R ER s E R - K,



K HF & EITKOE] OF K 29

MR & HER L GEIEIR S 3155 OF O H35HE
FiRoNDR, TKELZLEEOBESERTH-

8 [ s
7o TKETIK [ELR] BBIBICHLTREALE W
fLLvoicxt U [FKOFs] REZE0BIRE &1#Emn § HOm
Lle B3RDo — /s KKHEBHHESHERTR % E 7
1Ligi ) ASEhRETE RRHALARE DAERE TR U 72 DI Ly -
(RkO¥E ] ORIMBIEE DD -1 (B4R - 2
T THOR]) 3. TREELEAERE/H ST L 5 ]
15 < BIEIC & - TERINE ORMASTREE B SN,
5 [ So8 %18 b 44 ﬂlif?+r
501 RN RN RAN
O swss BEOAE S
x|
% 60 2 A wom B4E [HOK] OLKEEEEAEECRITTIHE
;E — 2 (ﬁﬁlﬂ) (DZZ /(?XEH%;% 1997)
g9 ] JEN 125X & $0.6kg, A
fa 40y 7 é S OWLEIE B %20 B
% ;ﬁ R (25.98k nf)
207 é ?
1217 W FHERTOLENRE
® oM o ;@' oy 19914F 2 519984F & COMHBERBEBIMER (5
EEOEEEEY RLE) ORA2HE10FIC. 19934, 5 19984FE T

DOHRHBECHRBROFREREHBIIRIC | 19926 & 19934

BIE RO OLKEIKHT SHEGEE) DR P —
) Km0y OHEBBAMREMIC Y BEENREORRES

HIEN 35K & b0.6ks /a 1PRICENTNR LI WFhOHBICBLT S [H
S 7 ORI AEH 205 DR & T8 & D BENE S THIRADE S |

bR (5.9, ) ~
LHEHE T TRFHEORE B o120 Fhoy X

KHERESERE [FLM MBok] LoEL.
ZINTEEAEL VD [0 ORFEPRAEO
BBt W T b@D ST,

10k BFERMHRICEIIZIEENRE (BRHILE)

gy | PR BE | B R WKE | KB | THE | R K g
cm cm &,/ of 0~5 kg a % g 1~9 %
Fhooks 87.6 18.5 366 1.7 66.5 112 26.4 6.3 7.7
FE11g8 95.6 18.6 360 3.5 59.4 100 25.0 5.0 8.1
. D¥E 88.8 18.1 354 2.0 65.7 111 28.0 5.8 8.3

19914 H 5 19984 F TOINLGMHE
INEDS 5\ E2.0mn. B REBERXKERCLSES V),
VHHELBEAERIIInfraAlyzers00 (75 v v—~) 2k HIEMH,
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BNER BHERHERICEIT SEENRTE

ERRERRBUERE  5405(1999)

ﬁ %ﬁ a2 }—!ﬁ a j= ] z*
T | B | R | B | AR Ry YKE| BE | TRE| RE MER
Ad cm em (& of| 0~5 | 0~5 | 0~5 |ke/a| % g i~9 | %
SREJIIMET | BkoD¥% | 8.11| 865| 183| 348| 05| 03] 0.2] 624| 111]| 2712| 49| 175
Ziligs | 810 943 193] 320| 12| 02| 04 563| 100| 254 5.1 7.8
Mok | 8.9| 88| 183] 293| 03| 00| 03| 59.1| 105| 282| 50 1719
BN | | 8. 9| 8.2 187 32| 08| 08 10| 61.8| 104| 27.6 54| 1.2
Elgs | 89| 929 187 303, 23 1.0 1.0 59.21 100| 26.0 45| 8.0
Mok | 8.8| 875 183| 289| 08| 07| 07| 604 102| 284| 5.1 7.7
BIRW|#oks | 815| 848 178 38| 07| 1.7 14| 69.0| 108| 269| 58| 176
Zilgs | 814 939| 189| 363| 24| 14| 16| 640| 100| 256| 55| 7.9
Bo¥s | 8.13| 82| 179 372! 08| 08| 03| 668| 104| 283| 60| 78
19934E A 5 19984F & T DEHE
NED S50 32.0m, FEIBERATKEECLE5 v,
YRHEOEER I InfraAlyzer (75 v iL—x) T & BHIEHE,
F12k AEABICBFIEEHRTE
N . j—\/
| .. | RN (RO | RBE | WE | BN | BIR | YOKE | MR | THE | SE |0
%# Dﬂﬁg *EEEI
AR | BH cm em |A&/of| 0~5 |kg/a | % g 1~9 %
B | fkoks 8.15| 10. 3| 834| 177 388 20| 539 105 | 24.9 6.4 8.0
SN 8.15| 10. 3| 924 17.8 352 20| 51.2 100 24.1 6.2 8.1
Ok 8.13| 10. 2| 875| 179 344 20| 437 80| 270 5.7 8.7
LB | ok 8.15| 10.3| 876 186 429 20| 465 102| 241 7.0 7.8
Eiliga 8.15| 10.3| 96.1| 187 376 20| 45.0 100 | 235 7.0 8.6
Y% 8.14| 10.3| 915| 18.1 360 2.0 41.0 8| 266 6.0 8.6
1992£E 1993E D5 KRB R 1319924F)
NEB®DS 50 32.0on. HERBERAYKERCLES V7,
LHKHEBOEEREInfraAlyzer (75 v Iv—x) 2 X 3HIEMH,
3. mEERH fz2gb | PPy (E4R). b bid [FEL
1) s BRESH gl . Mf*a=vE | ohtREohs (B158),

[#o¥] OFET % b bREWERIEERET 3.
L—2REDEE, Piak Piicd 3 EHEshi: (&
13%&)o kO] DV b L REBERERERTO
BRESERE, L. BB ML) L0HEL X

19944 > 5 19974 T Ny e BRALHMBUK AR B fr R i e
HHEBSEEABRICE T 2 W b bIRERE T, L
b, Wb bLbic, PEEL T G, FRPZ
p ot (B816R )0



KBEH &EIK OB o F R 31

E13% Wb EFEEMHEREETFIRE (B
£ K 1992 1993 1994 1995
L—2&E | 003 005 007 007 007 005 037 005 037
3] % | (5154-20) | (%782-83) |(£69-150) | (db-1) | (&69-150) | (£61-14) | (FF60-19) | (E61-14) | (5760-19)
B o i R R S S S R S R S
w o2 B S S S S
Wog omom s R S S R S R S
g AFBEE R S S S S S S S S
L BXLE R R R R R R S R S
ooy a7 4 R R R R R R S R S
B 7= VE R R R R R
vynEF R R R R R
£’ 1996 1998 -
L—2%E | 013 007 303 137 035 007 033 037 | =
B % | (2101-4) | (E69-150) | (P2-b(TH)) | (##53-33) | (2216-3) (F&69-150) | (NAO-02) | (BF60-19)
B o ¥ R S R S R S R S Pia,i
w o2 B S S S S S S S S +
W w mom| s S S S R s S S Pia
gl BA¥BHE| R S R S S S R S Pii
L BmS5LE S S R S S S S S Pik
ooy a7 R S S R S S Pikm
R R R R S R R R R Piz
YYOEF R R S S S R R R Pita
EEEEICLD
S RERERIG. RIGERHERIE,
B4R FEODHEAHHHRTE (B
EHH: B % = 54

[

SR BEFE | 1991 1992 | 1993 1995 1996 1997 1998 | ¥ 1y HoE
% @ ¥| Piai 6.3 6.2 5.2 6.7 44 4.0 8.3 5.9 P55
%2 b 8| Piai 6.1 49 49 4.4 3.0 3.7 7.8 5.0 P P5H
B 0 ¥ Piz 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.3 -
tehradBoh Pii 5.1 4.4 3.0 3.9 3.8 3.5 75 4.5 Rl et
bxt-cEb| Piai 5.5 5.1 4.4 5.4 4.0 3.7 8.0 5.2 R PFG
Fa=vE Pia 5.0 4.1 4.0 4.6 3.8 3.3 7.8 4.7 €]
Fa=vE Pia 5.4 46 4.2 4.2 5.0 3.2 7.7 49 | (228)
FH= vk Pia 6.7 5.0 5.5 5.9 5.5 3.8 8.7 5.9 | (25

FREEIR 010, ( ) AREETEDS v
E15% B HEHBEHERTE
O Hrkh
bt Eic Gl £ B .
SEL e ¥ OE
BIZFE | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | E 1
¥ o ¥| Piai 1.9 3.3 4.7 3.1 4.8 3.8 5.2 8.7 3.6 th
% 1 #8| Piai 2.1 49 49 45 5.2 3.8 4.7 8.0 4.3 rh
B o B Piz 0.9 1.0 1.3 2.5 0.1 0.7 0.1 0.7 1.2 —
| S I Pia 1.7 4.0 5.3 48 5.1 3.9 6.5 8.3 4.2 ()
N 9 ¥ Pia 2.1 3.7 6.2 46 6.4 4.2 4.6 (d)
oty AT30L)) Pii 0.7 3.0 3.3 3.5 46 2.8 5.3 74 3.0 Rl
bEICTEL | Piai 1.2 4.1 4.9 3.3 5.1 4.1 5.8 8.1 3.7 P55
Fa=vF Pia 1.2 2.6 35 2.4 34 2.0 3.0 5.3 2.6 (3%)
Fa=vik Pia 2.4 2.2 3.9 3.4 3.6 3.3 4.6 5.4 3.1 (d)
HH Y& Pia 2.6 3.9 6.3 3.9 5.0 45 6.6 7.2 4.3 €G5))

RFEEEER 010, ( ) AEIEEREDS v



32 B REABRIEMRME  $405(1999)
® KepAEuih
bk e i B i3
& . ]
i BB e 1995 | 1996 | 1997 | 1998 | SE 15 ok
® o B Pia,i 4.8 4.0 7.5 8.0 6.1 uu]
% b $| Piai 4.6 38 7.1 7.0 5.8 t
B0 B Piz 0.3 0.1 0.0 0.0 0.1 -
A Pia 5.4 4.0 7.4 6.5 5.8 (5&)
b v ¥|  Pia 6.9 5.2 7.0 6.4 (4
fzhphasob Pii 3.2 2.4 6.5 8.0 5.0 |
bECEDL Pia,i 49 2.9 8.0 9.5 6.3 P R5y
Fa=vF Pia 2.6 3.0 6.0 5.0 4.2 (5&)
Fa3=vF Pia 3.2 4.4 7.0 8.0 5.7 =)
Y4 =v*| Pia 5.3 4.6 85 | 10.0 71 &)
FREEIZO0-10. ( ) AREEREDOS v
F16F FALHEAERA RS BRERRRICE 1T 3 0\ biiFERE
I b 5 Buvwid b
, Ok Ll KX Hh K i
B A | g 5 5 R o 7
1 ] | FHM i ¥
e HIE 2 HIE B HIE HEEHH o HIE
1994 |#%k @ ¥§| Piai 3.6 ms | A3.9 r 8.3 m m 8.17 4.0 mr
Fa=vF Pia 5.1 m Ab4 mr 8.4 m m 8.10 3.0 mr
a3 =vF Pia 5.0 m 8.0 mr m 8.10 1.5 r
bELTEDL Pia,i 3.3 m 8.0 mr m 8.9 5.3 s
1995 ¥k @ ¥5| Piai 6.3 ms 15.8 m 7.0 ms ms 8.15 6.8 s
Fa3=vF Pia 6.3 m A5.7T mr 5.4 mr mr 8.14 5.3 mr
ba=vF Pia Ab.1 T 53 mr mr 8.14 5.0 r
bEEDL Pia,i 4.9 r 6.8 ms m 8.14 6.0 ms
1996 |k o ¥ Pia,i 4.8 m 4.7 m 6.0 mr m 8.14 6.5 m
Fa=vF Pia 4.4 m 5.6 m 6.0 mr m 8.14 6.5 m
bz =vF Pia 4.0 m 49 r 5.9 mr mr 8.15 4.3 r
bE/TEb Pia,i 5.9 ms 6.4 m m 8.14 7.3 s
1997 |k o ¥ Pia,i 2.9 r 6.8 m mr 8.7 4.8 ms
Fa=vF Pia 50 m-ms| 3.6 mr 6.9 m m 8.10 3.3 m
ba=vF Pia 49 m-ms| 3.3 r 7.0 m mr 8.14 2.3 mr

FRRREREIZ 0 —104 HJINH003 L — 2 (A). Xid007v — 2 (DA R
HER r G mr (PP, m (F). ms (£PF. s (53)

BI7TR BHENHHRE
(1994, PRSI RSERERE HENSOR)

BOE % (mfgiﬁ ‘F’%ﬁ? ¥ %
B o | 1.2 14.0 G
OH 120 5| 8.3 6.7 (58)

EEMWN B8 5| 85 108 | ()
é.;f vy 0| 127 11.3 ()

B|yy=v*| 8.2 12.9 | (X5
kXA EF| 730 14.2 GE)

WIEREE. () NREERED T v 7

(2) BIEERPIETHE

19945 I IR BEERABRIBE NI 1) 5 BIER,
MHEERETE. (oK) 3 Tex s 257 H05H
LHES N GBLTE).

4. EIRRIEHM

(1) BIRETHE

19914 5 19986F & TOLEphmERERERICHB T 5
[fko¥s | OBREEZ [l ] SHRLTHEIR
WiRUizo RO ] BEERRUEREX., ZEX &
b MELB] KoERBDPEL Z0BRER—FO%



BXERES/NEVWIELS, BXREEE LTEPIED
BHRIZE O, UL L. 19914F & 1998FE DL IR ¢ 13 B
REEBILETHD . ERICX->TREIEICL BH

ROBIMEBBLETDH 5,

M?ﬁ@%)

RON

K H o EIRKOB] 0F K

O IEx

o BBX

BHREE (0~5)

B4R ZERGERESRICEIS RO &
RIS | DOEIKIZEOLE

(19914E~19984FFXHE )

18k WAMERE (Bt

@ KRBT Lic & TSR

xE

A

£ R

HiREI

Arba (%)

rhok KB

® o B 199 8.15 22.7 7.2
1992 8.11 28.9 9.7

1993 8.23 91.0 69.7

g 8.16 475 28.9

% b &, 1991 8.14 17.3 6.1
1992 8.11 22.9 7.8

1993 8.22 92.3 78.8

R 2} 8.16 4.2 30.9

B oo | 1991 8.10 26.7 6.8
1992 8.10 35.6 11.6

1993 8.22 93.7 85.4

Nk:2) 8.14 52.0 34.6

27 o 8| 1991 8.2 5.5 5.5
1992 8.6 14.2 7.0

1993 8.13 454 14.9

N3] 8. 17 21.7 9.1

FE=vFE| 1991 8.17 54.2 33.4
1992 8.11 424 11.5

1993 8.23 99.3 87.8

iy 8.17 65.3 44.2

(2) Tt

33

Mk O¥E] OB BRI TITbh bk R
Lic & ARG HERE (199148FE~19934F) LiEEFEKE
BT &L BIRGHERE (19945 ~19985E) DRERM S
MR HOPPLREHES Nl (B18K), 19944
S 1974 I Td v T AL HIBUK R R 7 SR e R LR
HRARIC BT 2MSHRE TR, FRICXDFH S
METHESEH LK, BBLZPPEERONS

(319%)o

@ 1ERFKEREICKIMSHRTE

. Tiss | Bk

jm]

B o ¥| 1994 8.22 18.9| ML5
1995 8.26 56.7| D4
1996 8.25 8.0| C3
1997 8.19 74.1 D5
1998 8.18 715| D45
iy 8.24 37.8

% 1 88| 1994 8.21 14.6 | ML4*
1995 8.26 41.7 D-
1996 8.27 80.5 | D2~3
1997 8.20 62.2 | D4~5
1998 8.18 539 | D3
B 8.24 28.2

B oo ¥ 1994 8.18 278 M4
1995 8.23 59.5 C5
1996 8.25 916| C>4
1997 8.17 69.3| D5
1998 8.15 55.5| (C3.5
S 8.21 43.7

275D 8| 1994 8.13 89| (B2
1995 8.18 296 | (B2)
1996 8.19 63.1| (B2)
1997 8. 17 240| (B2)
1998 8.12 275 | (B2)
R 2] 8.16 19.3

ra=vE | 1994 8.22 39.3 | (ML6)
1995 8.26 91.0| (D6)
1996 8.28 98.6 | (D6)
1997 8.24 9.5 | (D6)
1998 8.20 93.0| (D6)
g 8.24 65.2

* IR RRO - DYIEREE
HES v
() WI1986E b ERLHER L &b
HESEOYES v

2 (B3)~8 (&55)
A (BRE)~E (Bk)
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IHEREABRIBTIRME  55405(1999)

F19R it KRR A RIS L ESERHRIC S (T M HERE
Fx | B & % %wwﬁ ﬁﬂ“ﬁlﬁm e
R | 0" | ROBNE | e | TS | pE |
1994 |# o ¥ 8.17 63.0 D5 8.9 6.8 C6 m
*a=vE 8.17 73.0 D(6) 8.9 5.3 D(6)
3= vE 8.23 82.0 D6 8.12 7.3 D(6)
bxl-zEb 8.15 64.0 C5
B oo s 8.12 39.0 C3 8. 3 1.8 B(2)
1995 |[fk o 8.25 70.7 CD4 8.24 7.8 D4 mr
Fa=yvF 8.24 89.9 CD5 8.23 9.3 D(6)
FE=vF 8.25 9.3 D(6)
bE1-TEb 8.23 80.1 CD5
o8 8.21 66.6 B3 8.16 6.5 B(2)
1996 [k o ¥ 8.20 89.0 D4 8.18 7.8 C4 m
Fa=vH 8.19 99.0 ca<< 8.22 9.5 D(6)
PE=vE 8.22 9.5 D(6)
baicEb 8.16 87.0 c4
X o8 8.16 83.0 C4 8.12 3.5 B(2)
1997 |k o ¥ 8.17 5.8 C3 r
Fa=-vE 8.23 96.0 Cc>4 8.16 7.8 D(6)
pE=vF 8.22 8.8 D(6)
s vy 2 (BHR)~8 (BF) 2% A (BREE)~E ()
() WI1986E LR ERESFEF LADYE REEGBOYES v 7
$20EX HRIFHERTE (B
* 3 £ (%)
L] 2
w A A 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | g B
B o ¥l 399 19.4 83.0 1.8 23.2 35.2 10.3 26.5 33.5 PP
= b | 202 9.9 79.4 6.9 3.6 49.7 16.3 17.1 24.0 -3
B0 5.4 7.8 80.6 1.4 12.6 33.8 45 23.7 21.6 RO
Fra=vF| 85 92.7 82.8 83.9 38.7 78.2 82.2 80.7 713 | (RP5)
¥a=vF| 8.3 92.5 88.9 85.8 79.4 61.8 54.1 58.3 86.4 )]
4 F 27 €| 484 71.2 11.6 59.1 37.8 10.5 33.2 47.6 ()
() RREESEDS v % OREKIRIS0°CHIE TR
30°C 5 BRI X B H5E
3) mFREIFH 03 v TR KO Loha TRLE] EOX

[BKD¥E ) OREFEFHI TERLM] LV BT [H
O WOPPEER OGN B (BB20K)

5. LROEKLHESH
[KO¥E] DX KON, BE, B, BEa&d
(LR LD PPREVH, RESIIBEEL 2KN

B2ANER LARNERE

CHEES N, T, BEZETRLEERDS v 2
T [ERLEI TBoE) HoPPHEHESLE
(B21K)o [HKOKE] DZXKIZ, BEE2.3michES
DE—FBHD. [FLH] LVESDORETVHLE
WA, (Bok | cth~rsEe—- FORBRRIUTH
3 50D RPPHED/NE WHIGTHHE V(22K ),

R4, BX ] Ex K N R

h (om) (mm) (m) |Exxig| ¥ * |BxE| ¥ %
) 5.25 3.21 2.29 16.85 N 1.64 PP
SN 5.19 3.18 2.20 16.50 X 1.63 »+H
8Ok 5.35 3.24 2.29 17.33 LTV 1.65 P

AR RSERSEREABREIEXSORTTE (1991~1994F D)
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F2R RNESH REHE, %)

LiTA = (um)
[ou A
e 2,601k 25 2.4 2.3 2.2 2.1 2.0 2.0k | af
¥ 0.2 0.8 3.4 33.6 31.9 21.6 7.2 1.4 100.0
168 0.1 0.7 10.1 30.4 37.8 16.9 3.9 100.0
o 0.3 1.7 5.6 424 27.1 15.5 5.9 15 100.0
AR R B E ABEINDE K200 £ . 7T HINEOIHEE (1991~19955E DY)
Sy Y FDRH, Bt EAFHRSTL—FHLIETV
6. EagiHE HHH, DEOEIIZ (MoK ERICELSBIR (&
(1) &R R BEL | HEORKCMAAEEEETSERL
BEERKE LTD [fko¥s] 25+ 3 -9l h3 (823FE), £/, 0% B L UT0%ICHEXR LY

KHERSERHAIBEERBRE CITOh I OER KONHHER» S, TR ik T LR Ko HEE
ZH23R. H2UR. BBER. FARITR LI, TXKo HEMEL BB EPECHRE L. Bhioike
DBEESH TR, TR & TSR] T, HThsLMIshi (B24%., HF25K), BEED
I8 (BLH) B2, IELS VEETOLHDOR BEEEHET 250% KL OERAB TR, ML
OHTRVE (BH) 0 <, TR (R B2V, HéE | w3k dboon, [FELgl. Bok] &
2% 0, (o] BLEERBRTI 94 SOBEXKT FIREE O EB 7 (55263%),

$#23k LBERFERE (KHER G RmITRIRREARE)

THE BEhY $H LEESS ¥k %)
RAEL = 55 | BOHE 17 % Mm% VE! VE
(8) (%) (%) ELOE HmR O O®#8 R OB R (1]
oK 26.6 89.2 7.5 34.0 16.9 11.8 49 24.4
ESIN 25.7 86.2 7.7 17.6 8.6 15.9 38 50.7
ok 27.9 85.6 7.8 57.4 26.1 6.3 2.2 9.8
LR 277 90.0 75 18.8 12.3 28.8 8.3 26.6
1990£FE D 5 19965 F TONEEE
HEOBSE R YingE

FREHIBEPREIEX (1990F 3 ERBAREIRGE) « \LIMR B S (TERE)
DEE T8 &0H IR - R M : gk VA - fRiR VE : [EH

B2ak  70%BRO5HT KBRS AS RS R ERE)
K5H135% W | E i & FaE
w g | EH | Rk Ll

i FHE o) E{=hE1 ) B EX & Ex LW WT
(g) (%) %) (%) (%) (mm) (mm) (um)

oK 18.7 60.3 48 73.1 43 4.25 2.87 2.09 0.96 0.98

2158 18.0 57.0 5.3 72.2 4.7 4.38 2.82 2.00 0.98 0.95

B O 20.9 60.3 5.4 73.6 8.0 4.42 3.00 2.21 0.96 0.96

iLIFEgE 20.1 73.9 49 73.8 48 483 2.88 1.94 0.96 1.00
19904F & 1994E D5 fE

FROKEIIBRAEEIRE (19904). FPUEEX (19944)
LR B AR R (FUEIRE)
15 O¥EIIBGIRTEE (19904F), FEREZEIEX (19944F)
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vk 50%BROSH

KHBRESABRSUIERE  #40%5(1999)

(RIS & B RIS AR S)

K5Y12% | Bk il R | BEER E D i HE IebiZic s
DEy |BETHE | B4 | BAE | BEKSE (B & |FBREE | Ex g EBx | LW WT
(g) %) | (%) (%) (%) (%) (mm)  (mm)  (mm)
Ho¥s 13.1 | 39.9 3.8 36.6 49.3 205 | 341 251 192 | 085 0.96
3NN 12.3 | 50.0 3.9 38.6 48.6 166 | 344 248 183 | 087 0.95
129058 141 | 284 4.3 37.9 47.6 210 | 338 259 197 | 083 094
LiFsE 139 | 471 34 41.6 48.2 135 | 368 256 1.74 | 0.84 1.01
19904E 4 & 19964F & TDIIH SHEHISERERX
LR B AN R (RERE) 19904F BKOIFIIEREEIRE . B ORIIGRTE
F6E 50% EKELEROBERERER KBRS AR HEEEARE)
s B i3 &F i U VIRIX B B TFna—=x
o FR | 55k 45 B 0D260 (%) (%)
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Summary

Breeeding of a New Rice Cultivar ”Akinosei”

- Satoshi MASAKI, Takemitsu KATO,
Toshihiko HATAKEYAMA, Shinichi MATSUMOTO,
Tomohiko KAWAMOTO, Torao YAMAMOTO,
Susumu DAKEISHI, Shoichi SAITO,
Kenshiro FUKUDA, Kazuo SHIMANUKI
and Naomi IKEDA

“Akinosei” is a non-glutinous rice cultivar for sake-brewing developed by Akita Agricultural Experiment
Station. It is a selection from the cross Toyonishiki,”Miyamanishiki made in 1986.
F. and F. plants were grown in the green house in 1987, and individual selection of Fs was carried out in
1988, followed by line selection. An application for registration was made in 1996, and “Akinosei” was
released in Akita prefecture as a recommended cultivar.

The agricultural characteristics of “Akinosei” are as follows;

1. Heading and maturing are at the same time of “Miyamanishiki” and it belongs to the medium maturing
group at Akita.

2. Its culm length is shorter than that of “Miyamanishiki” and showed higher resistance to lodging. Its
plant type is a panicle-weight type.
3. Glumes show a very short tip awning a little and yellow-white apiculi.
4. “Akinosei” has Pia and Pii genes for true resistance to blast disease. Its resistance to the leaf blast is
lower but to the panicle blast is similar to those of “Miyamanishiki” respectively. Resistance of
“Akinosei” to cool temperature induced sterility is similar to that of “Miyamanishiki” .
5. Brown rice kernel dimensions of “Akinosei” are slightly larger than those of “Miyamanishiki” with
lower degree of white-core appearance.
6. Yield potential of “Akinosei” is greater than that of “Miyamanishiki” .

7. “Akinosei” is well adapt to flat area in Akita prefecture.
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Cultivation Method of a Cultivar ‘Autumn-poem’

(Brassica campestris L.) of Nabana Under Conditions

of Unheated Greenhouse in Winter

Akira TAMURA, Takiko TAGUCHI, Fukuo SATO,
Matsuyori KAGAYA™* and Seiji AKESAWA*
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ZEHSIXAFE 111.8 70.0 78.0 72.5 30.0 22.0 100.0 100.0 100.0
E & 16 5 104.5 93.3 97.5 38.1 6.7 2.5 100.0 100.0 100.0
T 3 0o B x 100.0 100.0 100.0 0.0 0.0 0.0 100.0 100.0 100.0
IHEEIE 4 — 7 AET A | Y HI0E T, B A—F ARz FLY . KEE .
MoOREBEXD 8-t INHERIE 4 -5 48z SEOIFAT . EKIeE . ‘s olEx T

A

FLHE H12~3 A,

v FLY BEhTEhl0~3 B, 10~2H. ¥/,
ZREORAF M2~4H.

kZhZh. 193kg. 100kg. 144kg. 162kg. 121kg.
135kg,a Ty ‘A—% LRI L DONEISHhORZEL

‘BHI6T . ‘BQRZ0oHEE MB3~48Th-o1, D HB/WMERSA bh,
L2k FINFREQOAINE (kg 2) (1993 —944F)
108 118 128 18 2R 3R 41 A&t
=7 AR A 1.7 83.5 27.3 47.7 17.8 14.6 192.6
¥ L 3.9 45.6 13.6 29.2 7.3 99.5
X B 45 11.2 18.7 109.9 144.3
SRS R 21.4 103.6 37.3 162.3
B K 16 & 80.4 41.0 121.4
23 0 E X 23.0 112.1 135.1




KBEINE Y R ITBT B F o F R A -y AR OFITHE 47

NE XK

SmEOREEY ) O EEE . NEE A
BE. FLY . SEORAFE B 1 ROBOINE
FE. BB 2KRAEOENE RN, K& 1 RS
BICEKEL TV, ‘BHI6E . ‘R30E i
INHEAK. NBOREAEB I RN TH>to TD
TeEho, LREORBER 1 RAOBIKFRIEASZ I &8
TE%, Lhl., ‘A—%sfzx BIhoDRHE
ERERD, 2RABEONEAKL. 1 RARLD D
ZVNEBR IR, 2RAEBREAISETH - (BB
o TOTEML, F—FLRI L F. 1KRB
LU 2RABWAKELTVE LWL B,
CTREORAR . BEHIEE [ ‘BREIOEX
OB 2~3 K WLIR3I~4HT, ThoDR
BoIEZFabic RAH OEREBAARIRE A SN,
Lipls ‘A—Fafzs | LY ONERNIR
108 &, BB 52 &5, TEEMMLICZRTRD
miED & D REREBELT L SAETRIEVESAS
hizo ¥z A—%saRx s JNEHERI10~ 3
AT, thoREick~Eflichbiz-TBD., X 5ic.
NE bho BB HANFVERIAES -2 (FE2R)o
PIEOR, ‘4A—2 2R s (31 RS INE
LIz Bic 2IRDEESFE L TS h 5o, 10~3
HEcRIREMkGE L TNETE %, £  NEHREL .
200kg, 2RI CTE B L o KHEME NV X
BB+ s EALNT,

2. ABRREOHH

RIET ‘-2 sHxx X R1IEKHEOHTIEL,
2B OFRE SR TH BT EER LI, TT TR
AEREOKFERET 50

1) ABHE

19924 9 H10RIZ7.5emBHR Y Ry MicHEEL. A
FANY ATHBE LT, 108 5 BiT ¥4 7Y XITE
REL oo BEEE., BICEREERRTS 5,
AEERERROBE (586 ~8X) IZEEAMIREE
BRER Yy —& JANER OB T, 19994
LB 12BIN\EITiRE L GRS 9A 18, #
A9 A228),

2) BEBIUZEE

%5 KUY 2R Ui (B85~ 9Rid65~<— ViT
B, NHEREORIMH20m. EOklhE TOR
D30 BE THR T 5%,

BO6XiIc ‘-7 2R D1 RHSFRNEHOEE

FERLE. ‘A— AR A FEXHIEEH 5L
CDIRABEBFELTHRET 5, BTRICEE»S
FHE U 1 ROHETALEID SIES IR Lico FALD
B 1~ 28R OS5 1 RO ENEE AT
5o HESRUCTALET & EArEiD» SFAE LT L R %
AUTco THEID 1 RS TIREIRIC 1 IROEEEN 4
~HWBET S5, TORH, 1| ROKRELE L TP
T3E 1 RABEOES» 5 2 RABEBRET 5,
U Uy EAIETD 1 R ESIC | ROBEESEE
LBV, 2ABIEFEELE V. —H. 1 ROE
KERD BHI6S 13 1 ROBOEIRIC | (ROBIE
BEELRZV, TORH. 1 ROBONERIZ 2 kS
BRFEELEY EIRD,

BRI ‘A — 5 Kz s DI0EBKY Y OEBLL
A DONEARE SHBUBNEBALR O B OWE R L,
10 Ta» 5118 EAcEX2NE L 12k, 11A LE
5 1 APFILT Tl ROEPRES R, RVT.
12Rf)2 5 3 A TFEIC AT 2 RIS WS,
‘F—F ARz A OHEHRERZIERES 0PI EE
ENTVWBEY, Lizh->T, BNEEE 0T,
HFETHETS 2 RAB R RER T 5 720 S | ROE

EEMREEZIEDIIEBUNETH S,
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% 2 A
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3. EFMEICRIZTEEDREY

‘F—s oz n EHRET S EEMESNEC
BEHSH IR E NIV D BIREXSTEIFEME L
ENEEZE LNV ESEEFIETRIEL L > TV
5o T T\ #BEYS» S EXOTEF L T TOBIE
BREEHECET 5D, &5, EFEMLeKRETR
EoXELrHEEBL I,

1) B

19934 4 A S1994E3FHIchF T/ o — X F v v
N—EROTHRBEEREL /oo RBXIX15°C. 20°C,
25°C. CXEHRE Lo BERBRE—ELL. HE
RefEl 2 120508 (9 ~218%). HIREI35000lux Uiz,
TREEL [FAZEL1S] 2FE L1 /500027
FxuRy Mic4hiEEL. BEMEIE% LTI
Bit L, £y EBEB L UOTREMERIOFAER T
B TIT- 720

)% B

FeEW1220°C, 25°C 30°CK CiEE®K4AE. 15C
XTR7THETS - oo FHERMBIX20°C, 25C. 30
CXTEERTHE. 15°CRTIRI4BETH - 0
HthE, EmMEOMNE Z20°CRED THET.
15°C. 25°C. 30CR % K& kEl- 7 (812, 13K,

60
g, VA
~
: .
i
tiZO
H

14 21 28 35 42 49 56
#®wE%BEK (B)
B128 WIBBEMNOEHEOHE
$®:15C M:20C A:25C @:30C

2500

=
iz
B 500 A
0le J{// .

14 21 28 35 42 49 56
HwHE% ALK (B)
F13R MEREROETBEDHR
¢:15C HM:20C A:25C @:30C

L L. I5CROEGFE, EREOHMIE FERR
TH5EL 20CKITRVWTEL « 25°C, 30°CR % EE -
2o EBAZERUZ20°C. 25°C. 30°CKX THEhlEkic #E
L. I5CRCRFERMPSMLOX LD & 7THENT:
DB Ui 14K, L L. FERBS
BROBERETHEE, EREHIWITE THT
FIBEDMERITH - 720

15

—
o

BB (KO

14 21 28 35 42 49 56
BHE%EE (H)

F14R  NIBEEOREROERE
€®:15C M:20C A:25C @:30C
15K (66~~— JicBE) kKEFEMtoxF—-V %
T Uto TEEMTBER LIse 1Bl 2 1630 (5515
M-A). TEAMMEERE LIS 2B 2 T0MBREDE (815
K-B) & Lo '
HIRCBEE BT 3HFEMLORRER U,
TEFEMERIZ15C, 20°C, B CXTENEFNIERER 28
HE. 35HE. 98B IcERS i, L L. I0CTK
TRIEFEMEDTD Shish - oo TEREERIRISC,
20°C. 25 CRTZhThiEE k428 H. 49HH. 630
HTH-1o i, I5CX THERS6HE. 20CK T
EREREIAB I EXOBIESED Sh i,

E3R F—5LRTLADEFMLLIREE OB

WERE #EREER 21 28H

35H 42H 498 56H 63H

15°C -

25°C
30°C

bizsild
20°C -

TemfR R FEXBATE
et TERR{R R FEFIE
- Te2Fat TEtARER
Kok




KBWMBE AT RCBT - FBE A -5 sk O 49

BARCTEEMEB I c B 2EHAER L, 83D
{LEA D EBAIERIZ15°C. 20°C, 25°CR T2 hFh2.2
T, 6.3, 9.9ETH »1co T/ KREBIZERIIISTC.
20°C. 6CXTZzhZTh9.52E, 1253, 15.538THD .
BT L RBFAEDOSTER IR T T h 1178, 188
I, 2NAETH T

Eak EFMEICHIZTZOER
gy EOURE CREBIERE &

B0 €9 O
156°C 2.2 9.5 11.7
20°C 6.3 12.5 18.8
25°C 9.9 15.5 274
3) BEK

HikE, EREOMMIZ20°CX 4515°C. 25°C. 30°C
K& bf-7co 25°C 30°CR T IREERERF ORI X
LHFEDSE . BFE, EEEOMNADEr 1oL
Aohd, I5CRTRFEDEMBEOR LY S TH
Bl i BEE, EEEOBMBDE,r -1 (B
12, 130

BNEZE 5 /1-0ITE 2IRGROEHSEIREL 13 5
HEERS 1 Ropke%E O ~ 10K EEHER T 2 0B D 5,
FEOE 1~ 2D o BEEEL | ROBSFELITV,
o, EEOTDO3~4EEREREZOHLBVLI

I

1. BEHLERSIUNED

EREPSEE NERT S X ONBCREITEES
et L 7o

1) ABHE

AERI1992FEFIIT» oo BEHZ8ASH. 94
108, 9H21H. 98308, 10A12HIEZEL. BR
NDH 5 ANy ARTHREEL [FAZE 1S %
FELUT5mBERY) Ky PMIEE L2, EHEBRZ
hZh 8 A26H. 105 5 3. 104198, 10H28H. 11
AIOHE L. BREAD7 v 40 v /Y RITER LT,
HERZL2EEEE L, 8. Y YEB&. 4V %2&%20.
2.3, 2.0kg/afEF L. ¥ 7. TERBEEM E LT,
X950 A. FLAK, HEEE 6. 100 200k, akE
Utzo HERERTOHIELH E CH50.3mS,emy P HAS
68TH-Tco BEEERFARI -1 LREKTH 5,

INERICR ORI NG, CHODT EE2ERTEE.
FEERIGED LR T ILENS L LB (F
16XZR), o &S, 20C. 25CTR+2RE
TSR EN B0, I5CTRERERSTH ik
BRI apicfEFEMLTsLbonh (BE4F£),
PEociho, EERBEEHE Y CHET S L
HOE-E > 5 FEOTEIF 4L & TOREIF20°CH
EBBEYIEEZ SN,

”®
Ou \\I/“"
— I
T~
. >~
1 - 193
N \
L— I ou
o L
In\ \
I, /ug
1 - H\/ -
I s
I\/ 5 u\/ o
e N e~ 1,
i — 1 O,—| 1
I 15°C oI 20%C

16 15°C L20°CUERDEEFEROERENR
X ENi EZE ORE.LIMAL

B &

HABR 1 X258k, 1XHlE Lo

RBEBHRY =V FE2FEH L. TV FRIZPAK
Fa—TRFREL. UAPEETHEEPAKL. 118
Ta»S 2 B LEAIE THLAKETDE o2 £12.
12H 152 SR 8kAG b v 2 VTRBEIRE L 7,

2) ABHRR

8A5H. 9H10B. 9H21H. 9H30H. 10512
BEEOHENIEZzhEn 9 A248. 108198, 118
2H. 118138, 1214 TH » 1z, KIFEHOHE
HE coFHKEIZZENEFN23.4°C, 17.0C, 14.5C.
12.9°C. 9.0°C. F . HEXREDOFIHME229.1°C
25.5°C~ 23.1°C. 21.2°C. 158°CTh -1z (H5%K).

BIEE ONEER IR ZhZ0hIF30H. 108308
11208, 12 8H. 1 BI9HTH H | FO6RITINE
BHOEBEER LIz, 8 B 5 BHIEEIZERE TT.600
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af v AHETTW0gEBHDTREL. 9H10, 21HERE
ZIETERE T#92,200c . AEARE THI220sTH - oo 9
A30B. 108128 #& 3 EmE <1,000cf 2IF . A&
ETI00gPA T & EED/NE IREECTIEBE & 72 -
1o

87T R L EEY 0 ORI OPEEREZR L,
1 R OINEAR ZIBEHSEL BB >NTPP
IS IR BMEEIC D - Foo 2 ROV DIERBUIIERE
BB BB LHSHIDELIRBERICH D BT,
9 A308 . 107 12B#E&ED 2 ROBRONEAK I E N
£h10.5%K, 824 T, ZhlFioBREIc~NTDI

F5XR BEHLILEERITOSELOBMR

KHERREABRTIARE $5405(1999)

Pote 1ROBEONERIOF1ZAEFEETEL . fho
EENIERE T - 7o 2RABONEIRS8HALSH
5 9 B21H % TOEETIZ200gl LRER X hieds,
9 B30BLIROEETIRENDFIOEEL D bRK&EL
BT Lk,

ESRICHINE.RR LI, 8 A5H. 9108,
9H21H. 9 H30H. 10 12EEEONERHRZTHZ
h9~128, 11~3H. 12~4 8, 1~48, 2~14
ATh-t, BNEIZSHASH. 9A10A. 9A21H
BETII200kg all ERER S T7cds, 9 A21IEEET
13180ke,/a 108 120 Tl3120kg /a LD - oo

BERAN  RASE | PHSE  BESRO
A (8) (0 ©) W (0)
8A5H 9 5240 50 1,169 23.4 29.1
9 H10H 105198 39 665 17.0 25.5
9 H21H 1A 2H 42 610 145 23.1
9 5308 115130 44 569 12.9 21.2
108128 128140 63 566 9.0 15.8

BoX WEBLNEMEBOLE (1992—934F)

W& B X% B A % .

T T . By e 22 BRE TEHE 4H4E EhE PR

GEREEAR0 #0 (em) (em) (em) (em) (/%) (o/fEH6) (g/BK) (%)

8H5H 9H30R (56H) 118 612 3717 219 235 7,600 790.3  47.9 6.1
9H108 108308 (508) 95 488 289 176 190 2,300 2366 147 6.2
9A218 118208 (60H) 91 516 293 184 207 2,200 2169 146 6.7
9H308 12888 (698) 88 389 237 150  16.0 900 842 5.9 7.0
108128 15198 (998) - 209 - - - 500  52.3 46 8.1

F7R EBEHE 1 EESZY OSBRIINE (1992 —934F)

EQ x 1 &R & ® 2 kR 4 K & it

BEDN 145 A NE 15E WA NE 1455 BN NE 1F5E=E ERE NE

(8) @& (g (g8 & (g) (8 & (g) (&) &) (g)

8A5H 463 100 463 305 778 2369 168 12.04 2022 233 20.82 4854
9F108 197 089 177 264 761 2006 162 1346 2180 201 21.66 436.3
9F21A 176 074 130 287 645 1851 189 1211 2285 220 19.30 426.7
9H3A 203 047 96 289 665 1922 174 1056 1842 218 1768 386.0
05128 163 1.00 163 212 6.29 1336 156 821 1280 182 1550 2779

B IR0 8 DLE oNFEY)

E8XR BEHIEAINES L UINIELRR (kg a) (1992—93%)
EE 98 10H 1147 12H 18 2A 3H 4 H &5t IERR]
8858 94  144.2 79.5 8.1 708
9 5108 0.1 54.3 454 485 39.4 19.9 2076 1328
9 5218 1.3 2.2 39.0 425 83.7 104 2031 1450
9 A30H 45 98.7 62.4 64.4 238 1837  132H
108128 3.8 18.6 85.3 123 120.0 94H

7 IRE 10 8 L E DY)



REPEMBAYRTBIBF N RE A — 5otz s OFKERE

3) ER

INHERSIA DAL 7 b OEFE | EIE SRS Y
THEBE L8 AS BREETCREBYTREL L1 &
fov 9 H10H. 21BEE TIRIAELEH200g, Mk, %
HfEH32,000cd L LR S D BEiE DK Z 5K T
HEBIEIA & 12 5 75, 9 H30ALIB OB CIIkE,
BEmEE I ThLEIOEEL D F L (/NS 10RKE
TSR & 12 - 720 THIRIEEN» SHENE T
BELENKEBELTVWEEALNS, 9F108.
9 A1 BEETIREEREIR1~TCRETH 505
BEKiRZ20°CEAkE < LEl->TED . BhoFEEN
EFBOWRICES Lic LRl ha, 9H308%E
TRPHTEIZC, BEEKEV0CEETHD . &
BEE TSRS ZRICEENTEFMELI2E A5
3, 10F 128 TR FEEREDS 9 C. BFEXEH
6 CE—BEET Licizd, £FENE L /NSR
RTNBBcE-7c&a605 5. 6%

9 A308 LI OERE T RINELMHBDIE WD, B
Ltz 0 ONBSZNLIRTOREL D SET L (B
T%8)o ThRNEBBHOEFTRCERT2LA50
3, $bb. 9 HAHLUFOBETRETENKE
o fotodh, 2B I T X BEEETS | KA
ZHRENH, 9F0BLIBOERE TIIEFTES
INE L\ 2IROBENET X BHEER 1 ROBADIS
hotcEdbohil,

INFERERR I 8 B 5 BB TR ¥ — 2 108 T 128
IREIE T, OB 10RERECRILALS3AET
s LN s N, 9F21REECR3IBEE—Y
ELRAPCARE TR L TS o 9A30
BUROEE CIINELS | BB L T (B8
o

PEDT &Eho KM L ONET 57200
HEE IR 9 Ahb LA ohis

2. BRARLEBBIUNE
Ny ZEESFET 5B EffoEBIEER

51

B, A—F AR N OEERE XD OB
EBERTH S5, £, IFEBHEERLEBATLI —
ABZVDOT, BEEY bE/PMRLTEEITLD,
HEEBDERBIC NS, TDH, BHiEEBERE
BLUBHEEZCBISEHERy POREELHIER
BHEIC > WTHET L1,

1) HABHk

1992512 7.5emBE R Y Ry b, B0RXENV I LA TH
B UCER LRSS EERE & 2B L 7, 19934
Tz b LA OFEFE%ES0, 73, 987XEL. BV P L
1 OEEB L UBHARENE L OBRER L1,
BEHBEHII50K L LA T2H, 28H. 72, 98Xt
b L4 Tl4H, 21H. 28H& L7,

BEHRy b, VPV OBFBERT5enBHEY £y
b\ 50\ 73, 98XtV b LA TENETN210mL, 95ml
64ml. B TH %, BHICRTTEEL TFAEZE L
B 2L 1BEHI31992, 934FEEE i 9 A 10
AT, 75 ANY XA THEHE Lico ERHIZ2FEA10
B5H. BEENSIOH L BT, 47y ZITEREL
2o

PHEREE 1319924E, 93 L b IcHBRII— 1 LREBET
b 5B, M. HERERT O T BEH 319924EH5E C TO.5
mS,cn. pHT5.9, 1993FE05E C ©0.3mS,cn. pHT
6.3TdhH -7

2) #E

19924F i I3FE Ml & EREHFIT 2 R U 7o SERERF (10
H5H) OBOEBRT.5mBERY £ v X550 &
NP LVARED B> TW, 108 5 HOBBREX &
BEOEBFTERRT L. EX. BAEOKEETH
BXBEBHEX XD B> T, IR EEX
T10H268. BHEXT11H 2 BT, BERXPETRE» -
o WEEHOEBTREEX SR SHEET. RWVTT.
S5emEARY Ry PR, 50XV LA KXDIETH - 12
(B9

NEINACEBX TE b0, 3AETO
BINE I EXITKES D - 12 (F10R),

¥ 9% ERIBEROTHEIRSLUNERRBEOLE (19924F)
T (10858) R
B K = B K =

R TR A T s e Ty

X # (@ (@) () (m) # (@) (m) (@) (em)

T5em A Y v b 3.2 14.5 6.5 4.2 7.5 118 2H 10.5 57.0 31.3 19.8 22.3
50RENMF LA 3.0 10.6 4.4 2.5 5.2 11A2H 10.0 51.2 27.8 16.7 21.2
= % 4.2 18.5 9.5 1.7 9.0 105268 11.8 62.5 30.8 22.2 26.8
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BIOR ERLBEROFHAELANNE

(kg a) (1992—934F)

% E 5 108 118 128 1H 28 38 & 5 o k&
75em A Y £ v b 56.5 54.3 58.8 448 12.7 2271  100.9%
50Kk Vb LA 46.6 49.4 56.5 59.1 10.9 2224  98.9%
= % 8.4 85.8 48.9 40.5 35.6 5.8 225.0  100.0%

I INEIE10 8 PLE oY)

19934F IV b LA 1ROV 4 XDBEVEB/H
BicoWTEE L, Bl oRMERRERIIKE
Bigip- e GBI, EREREERI4BEZ TR’
BRITKZ R - Fo8, T2R, 8REL LAKIiE
EE®14E HUIE. Bmassiit Uz, 50Xk b LA
X2l AU b L7z (518K BEL $[H
BET. T2R, 98 b L XidiERE®RI4B DI
50X b V4 XTiR2AIBRRBIBELSL L 72 (5
190

14 21 28

BREZBEEK (B)

FITH I L1 0EE L ERIOBRKEERO#E
O:50% O 72/] A\ 98R

4
2 :
= /
~
X2 <
" %&
®
) /

o

7 14 21 28

E\EZBEK (H)

E18E I P LA OEHRLERHOEREOHRS
O:507% O T2/ A :985%

20

B (cm)

14 21 28

BE%BPE (B)

FEI9R I LA OEELEHHOEL DM
O:50%k T2 A 98k

FURICHERHOEE R R U, AERBMEEZE
HoOEWT2ZR, BRDI4HBEHXH5300g, kLI LT
BOEL L ROVT, 50X, T2RD2IBEHX. 98D
QHBHX TH - 2o 8HBE TV b LA O
b o FTHEEENKE MBS N, EIESER
DER]TH - 1z,

FNER BHHERLHBHOLEE (1993£108228)

X ERER 3 B AE EEHE
B # & (/80D (ab)

507%218 21H 9.8 123.5 2,420
507%28H 14H 9.0 24.7 370
72/%14H 28H 11.2 373.6 5,890
7273218 218 9.8 112.6 2,290
727X28H 14H 9.2 27.9 450
983148 28 10.2 343.3 4,710
987%21H 21H 9.8 71.9 2,030
987%28H 14H 8.1 18.3 310

FI12RICI0F 15ARRDOHEREZR LI, X ED
WWHERIZ0% LI LT, EBFBOKX/NMNpIPH ST,
EXd L RIFERICHER L2 -1,

FI3RIT 1 EEL 72 h OFALFINE %R Ui 5008
2RV LA DI4A, 2IBFHEX, BV LA
DIEEBER T} 1 RE 2 RO DINEARAS 1 AL
ETEBp oo LipL, 50X, T2RE/F L1 D28A
BT LS D2H, HFHX T 1R,



KIPEMB NI RICBI 2 F N+ R -5 48z L8 OFIERE

2 R5YKE DIEA D IE D > 120 LA DE DS

B 7o) OINE IR L. INEIXT2%, 98Xk v b
LA DI4EBEEKX. 508, 72XV L4 D218 EH
KTE < . 5050, T2Re b LA DBABHX. 987%
/b L4 D2H. 8HFHX TED - 720
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FIARICHAREER U, WEIRT2R. 98X D14
BEBHXH200kg,all E TR OE  « IRV TH05T. 72
RO2IBBEHEX A5 < 200kg, 2l - f2o 507X 72
ROWBABHX. 9BAD21H., 28HEFHX3150ks,a
PITCINEDED > 2,

B12R BRAXLHEKR (19934108 15H)
50/C21H  507%28H  T2R14H  T2R21H T2%28H  98/T14H  987%21H 987%28H
HER(%) 73.3 85.7 714 62.5 71.4 85.7 85.7 75.0
F13%k BFHEAEE 1 BESHEY OSEZNE (1993 —944F)
* -4 1 ;45 2 k5K & 5t
14T NEAy NE 14T By NE 1458 Ry NE 145F= [Exy e
X (g) & (8) (8) &) (8) (g8) & (8 (8 &H (8
5077218 124 0.7 87 232 106 2454 155 9.7 150.1 19.2 21.0  404.2
507288  10.0 0.1 1.0 203 71 1439 155 6.1 946 18.0 13.3 2395
7271480 19.3 0.7 135 246 105 2578 144 133 1915 189 245 4628
7270210 20.0 0.3 6.0 231 98 2264 149 105 1565 189 206 3888
725%28H  15.3 0.1 15 217 51 1109 15.8 84 1324 180 136 2448
98x14H  22.3 0.4 89 240 10.1 2419 148 136 201.7 188 241 4525
987210 10.1 0.1 1.0 210 64 173.0 15.1 86 1298 201 151 3038
9872880  24.0 0.2 48 223 48 1068 159 42 667 194 9.2 1783
& INE10 g DIE oY)
B4R BEEARELANNE (kg a) (1993 —944F)
ERE 108 1148 12H 1A 2A 3R & &t st B
507%21H 1.7 83.5 27.3 47.7 17.8 14.6 192.6 100.0
507728 H 42.1 22.6 23.1 22.8 3.4 114.0 59.3
72/%14H 3.1 97.7 418 46.2 24.5 73 220.3 1145
72%21H 0.8 71.3 41.7 39.4 25.5 6.7 185.3 963.2
72728 H 32.8 22.5 24.6 28.4 8.5 116.9 60.6
98/X14H 0.1 85.8 47.8 48.5 26.1 6.1 215.4 111.9
98211 0.4 62.2 25.1 27.0 23.7 6.1 144.5 75.2
987X28H 34.3 16.5 18.8 10.9 3.8 84.3 44.1
& N30 S oY)
3) EE BAAELNE DD, 5058k b LA X TIdiEREER21

19926F IC B % & RIS R U oo BINE T EIE
EBEERICRZERE L, BRERERNEEE L ST
I, BEliED, EFONEERKETES 2 ) v b &
b0, BHEA LN, o, ThnBRY Ky + &50
ReV b LABONBICORENBVWT Eh S, BE
£y b O/NRUESEREE B S (810K,
19935Fic & L b LA D1 RYEZDDH A4 ZDEVE
JUBHBERENE L ORRERAE L, BHlOR
FEMR BRI REN Lot BX. EFERIR
MEDDENVE LS DEBEOKE VDI ERELEH

H. 72X, B8RV b v A XTRUALIBICES O
ks otz GE1T, 18, 19D, TDT EM B, 50
eV VA TREER2B. 7278, B8Rk LA
TRBFBRUBLIBCHEOELBEE B EH 5N,
HEHOEEI3T2R, 8 E VLV, DI4EBEHKX D
AESEET. BHARSEL BB EE -2 (Bl
®)o 9ABKEELLBE. EX & HI0A TN
—BRICHER &3 -7 (B12%), Ok, EEY
HoHENE COROEVWBHBE TREBTEND
B BIcHERE - 12,
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INEIET2R, 98X &L b LA DI4HEH T200ks, a
PIES 505X, 728k v b b 1 O21HBH T200kg all
MOEINESE S fz s, 50X, T2RE Lk LA D28
H&EME., 98Xt LS D21H., 8HEEH TR 1R,
2 B DWHEAEHDIE L L KRESBIR L BB13,
14%)o

PtocT Lo, 9 AhaEEORE. BHHKE
5073, T2k b VA4 TIR21HLIA, 98XENV b LS
TRUBUHNOBEESEY LA S0,

3. LA EENEY

FXEHERCHOLIIEE L. FX2E LS
EONEBELE LI,

1) ABAHE

ABRIT1992F I EME L 7o SRR IHERRO
FENEXE Lo 9 HI0BIT.5mBERY £y biT
BEL. ¥ 2Ny R TEE L. 10H 5 HiZ Y1 7/~
U RER LT,

KHRRRESRBTIHE

55405 (1999)

PEMERARI - 1 LEHETH 5,

2) R

HEEIEE%39A B D105 198 T, HEH 3833
Th»1zo EXONEREH OEE REBGY I Atk
ET236g. EHET2,300cfTH - (BIGER). 1R
S QIR HERROX B EZNEX LD 3
HiZE. 2ROBREEERBLOXBEZNEX LD &
HEBERE, >, UL, IEERIIEHKIcERES
ot (H16K). ANOEFNERMRKICKRERR
ot (BL1R). 1 EESL» OMWARIEFHINER
WX iCRZER BV, 1RE 2RAFROEFINE T H
BHROX 5B - 7o (BB18%K),

3) EE

HERRHLX & EZRNEX O AR O&FHIRERARE
DIV (BLTR)e L L. FXRIHEHREKE L TR
BREPENB, ARERS 1KRE 2RABDOAFINE
BHERBORSEWC &, S (H185%). 9 Akf)
OB TREENCHOLLABRVES LRI,

FI5R HEHE L UINERBOLEE (19924F)
FXo " K I
ER — =5'Y e oo =mE HikE EBPE FEERE 0 0OF O E
&R €:)) €59) (em) (cm) (em) (em) (g/FF) (/) ()
108198 8.3 8.3 30.0 16.9 10.6 10.0 27.4 2.0 HER
1182H 10.3 9.5 48.8 28.9 17.6 190 2366 14.6 2,300 UNHEBALSHA
F16XR  HOHELERIAIDIEREAS & UH&HA (1992 —93%F)
¥ X 1 RGE 2RO IR
HEPRBOXK 11108 12H3H 3 128
FEIVRER 108308 118138 128250 3H128
B1I7R LA ELANNE (kg a) (1992—934F)
108 118 12H 1A8 2R 3H &5 poid
HERROX 68.1 40.8 471 425 14.9 213.3 102%
FEUNFER 0.3 61.3 53.7 41.8 38.5 11.8 207.3 1009%
& NEIX10 DI o NEEY)
E18E WwOAELE 1 EEET-Y OBRIANINE (1992—934F)
* X 1 &5 2 k9K = &t
1AE FEAH NE 1XFE AR NE 14XE B NE 1F5= [#Ey NE
X (g) & (g8 (g8) & (8 (g8 & (&) (g8 & (2
HEBHLO 26.5 74 1956 169 150 2526 200 224 4482
IRNEED 207 1.0 207 255 78 1999 162 13.0 2108 197 221 4355

& WEIZ10 LI oIniEY
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4. BESLNES LUEERNS®

HEESNE EERBNB I RITTREEER Lo

1) BIEEEINE

(1) HEAHE

RERI19NRFEFICERE L, RBRX E LTRIEEX
BTaXifch 1ke. 1.5kg. 2kefAIX (DIBE. 1 ke.
1.6kg. 2kegX) 25k Ico Tl VY VB, H Y RE
REFBHERA L. BIERBITDOEL - oo THIERREM
ELT. &50A. BHLHAK, fiv SHEEE 6. 10
200kg,affifl Utz RABRIZ 1 X30BKD 284 & Ui,

19924F 9 H10BIC75mBAY X w bITIREL. ¥

5ZNY ZTHEH LT 108 5 B2/ o4 71 RISE
L7, BIEEZER BHEHERHRI - 1 LEHKkT
5,

2) BB

IR X ZENIE . 1 RGBAS11E 108
2RABMBIZATAITH - oo WHEKRIX Lk 15
kes 2keXTcZhZh 3H5H. 3HIIA. 3HI5H
T, BIET3LPPB - (B19K), WE IR
Ao 1 B CREBICKRERED 5120 L LS
2 BRI 2 kg X DB <  RINE T 2 keX A8 1
keX Xk 0 H1TR IR ETP - 2 GB20FK).

$19%  FERRE & ERAT BRI (1992—934F)
* x 1 &R & K 2 &k 5 K

X INFERRRE  DUERE  GEBARS  DUERR  UEBRRS B
N-1.0 11828 118208 118108 18190  12H25H 3A5H
—15 11828 118208 118108 18198  12825H 3g118
—2.0 11828 118168 118100 1B218 128210 3 B15H
$20X HEEEAINE (kg a) (1992—934E)
X 118 128 14 2A 3A &EF (%)

N-1.0 41.0 64.6 56.1 41.7
—15 43.0 51.5 58.2 49.4
—2.0 41.8 50.2 48.5 69.3

53 208.5 100.0
13.4 216.2 103.2
34.4 244.2 117.7

3) BE

11> S5 1 Bithid ToONBREXiICKENK L
2 AVIBE L 2 ke R DINEAS 1 kelX % FE - 72 (85202%),
ZOTEML, 1kgRiX 1 AFcRABREFLTY
REREEETRE B, 2 ALIBRERIh LIS
A ohte 2keXTCRIEBEHINIZEh-1cE B 5N,

2) BiEE L E2XZTINE

(1) HBAHE

HERIX1992FEFICER L1z, BIEEROTINES X
UCHRAREHSPIZT B8, #30cn. #30cn. & X
15cn DMEARZMICEDIASL, BIEE UTEERA
DERE (7.1atom%) ZZEFRMA TofH7- 0 10gk &
C20ghER U (DAR10g. 20gBX) 1 BHATER L 7o 3R
BRI3 3 ERIE Lico HEBIERBIREEIKTSH 5,

EERSHEERRILRICX O AW Lo

2) &R

11A» S 1 Bicip i3 TORBEYORYE IRMXIZK
ZREh e, 2 R0 B0 | BB E
RIFEDERTH - oo Ty 1IAMS 1 BITHIFTD

I DERRINE 1. 10gX T8.3g,/ nf, 20gX T
8.2g/ M ERENEH -1, 2BH 5 3 HONEY
DERRINEI1310gX T2.5g, of . 20gX T4.4g/ of T
20gX 3% 4 - fo (F20), AR ORZMEIREE,
1 A BXEITKZ RS- o8, 2 R E1E20g
RBEh -l BEOEMERE, X, BESIXH
KRZERED - 1o ERBINE I 2 RO T20gX A
%\ R ECKEN T - 1o (B21K),

RERTINE1210gX4320.07g, of . 20g[X £322.24g
S BTH 1o N MIEHREREIZ10gXH35.67g
20gX5510.88g ThH o720 TDT ED S, HEELED
FIFSRIZ10gX 4356.7% 208X H354.4% L B & h e
(B21K)o

R HRESIcH T 5 ECLHBESER LM
HERLo ECH0.25mS,/ en %A % & THELEE
ERBBEINT B ERCH - oo EFIOLEDOECIR
1ET051mS, mdb v TBREBLEAHEMERL
febi. R THRIZ. COEBVThOBTHKRE
CETF UL (B22X),
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[+)]

300

o

1A 2HA 38 BRE WE

128

114

B0 EEELANENES LUZRRNEL OBR
wyE (0:10eX M : 20gX)
ZRBNE ((J:10eX [1:20gX)
11~ 3 A R ouES L UVERRINE

10 250
E s : = 200 _
2 \ &
- 6 /“\ A 180 5
24 N - 100 ¥
= AW 5
% 2 A e A | |50 #
4” 0 ’_4 " : m - CETD H O
% 2RO BREE) %
Ik BEG BREGW®R

E21E MEELHAMAEMES LUESRRNEEOER
gE (7:10gX M- 20gX)
TERNE (J:10gX [1: 20gK)

F21% HENOEFRNE (g/nof)
x  omEn A B C
(%)
N —10g,/of 56.7 20.07 5.67 14.40
—20g,/ of 54.4 22.24 10.88 11.36
A REZRINE B : HElEERIINE

C : HgdRERTINE (C=A—-B)

$2% F—9 LRTAOERITRIROLTE

5 —
2 } \ =
R e A s /R AN Y B TV
. | :
i
@ 2 4100 |
i w
H

pH EC
B (H:0) (mS,//cm)

18 (5~15cm) 59 0.51

£ & w28 (15~25cm) 6.1 0.21
38 (25~35cm) 6.4 0.13

1@ (5~15cm) 6.2 0.33

e TR 2)@ (15~25cm) 6.7 ©0.12
38 (25~35cm) 6.9 0.07

5]
(=)

o o
(=)
—t 15 — 0} — ]
5 o [
El ST
b
& 5 ——-—f — -—H~
o o
[ oLB /o a

0 0.2 0.4 0.6 0.8

EC(mS/cm)

B2 ECLHEEEZRLOBRK

(3) E®E

1A» S 1 Bz i CONEY O ERBINE KX
WKWRENE P o, LHL. 2ADS3FIhFTO
N OERBINE 210gX T20gX L D75 155
foo THIZ2 ALIEE. 10gX THEBICERET 2 ERHN
Mot s ohd (B0, WA DE
FRNEE 2 RABKTI0gX & D $20gXH% < | il
DOIPALBWXKITKENIE D > 120 THIZHRBIICIE X
N3 22X TR THIEIWRET 2 EE B
otz dohsd (B21X),

BERBINE310gX « 20gX % h 2 h20g/ of . 22
g/ ot EXWBOBREGETTHEIc bbb S5 TH
BTH -1, HBEROFIARITI0gX T57%. 20gX
THBETX E bILE P » oo Eloy BZOBI I
v 20HIBICBET A ERICEIKEL TV (821
F)o TOFREL T, MEFIRTERDE CI3EATH
WA, KEETF L E22R) 77578y
FAEOaTY RSN Fidai DER. U VB
AN ANV O A, TR VILAEZRERL, 0.3,
1.2, 0.6, 0.1kgEERIN T 2 LS hTHBY. TDOES
WINEI S BRI LTY VB AV AV T A
2 TR VY AHBERZTHI0. 130, 60. LONEETDH
39, ‘F—5sRzs SERREROMER TEES
ERRNLTWB EHRAENE, TOT EMSL, ‘-
yaBn EEFFTEILIRED KRl Y
ZOBESR b HFEhBEH 5N,

Doz Eims, BEBRIBRETIERESE
BRLTRET BLEND 5, BRERRINE 3208/
HdEETHEI M5, TBRBFETIEREZEC
THE L. £l HIET 2EROMAREN%E LT
ZZ. AbETCg,/ AREICTIOPRVEEZLDS
hi,
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5. RBAELEBS SUNEY

‘=5 sRx s EXEREICRG L CNET Sk
YOJEEL X 9 AhETh . T OB Z1E50
ROENVFUACEELEA. BHERI2IAEE
BEYTH B EEFRRI - 1 BLTM -2 TR,
Lir L\ BEESI0H G E TRIEL B8, ~v 20
FIFsE L. A—saKzs %9 Ghf)iciEiEd
B3ZLETERY, BENLESE LB, ABEN
HERENZFNCEZSTEFMEL . BNEEE LA
W (EBI-3.M-1), 2T, BEHEZESE
rEEOBEE» S HEW E CORBAHEIZO>VTR
L7

1) HBAHE

HER 1993 F B ICEM L . FEEHIE108 1 B, 108
BHE L, BB BELLTIRIARBREORXEH
s (EHE)., RBXI2108 1 B, 108158 OWiE
B>, Hike=nv7 4 vA($0.0Tmm) b ¥ %
WR, R & (60cufElfE B R 10cn DMK ORI H
WTW3B) BRYTFL YT 4 VA EREHE (457
90) PR LA Y2 AR, REHBERA T Y2 VK %E
BEL Q. E= b YIXUX, REE b YRIUX,
T 2V, R E UTERBX 2H% T .
L. REEM oSRALKIEI0A 1 B, 10A15A%E
TEhZThIEBEK» 5118228, 1 BTHE TE L
7o

BRI & bics0ve v b LA IcHEREL, 1081 H
ERI13108 228 105 15BF&EIR11A 6 Ric oA 7
U ACEM U BB, 9 H10BEREIRIOA 1 BICE
WLt

PEERRRI— 1 SFETH 3,

2) ¥R

FHBRIc KX O TREOWES 2R Uiz, 108 L)
HPOIATEETRE= Vb VX VK BERENICH,
NTI~35CEHETDICHB LI, /. RDE D
VRN, R VA NVKRERBRIcEN2CIEE
EmDIHERE L7z 1L AELIBERBNENRED Lo
. FEDBREZNAGFLEILD $ES LD, E=
b YR VEKDBHEHENICHEART2CEE, "bE v
RV, R P Y F VR BERBRICHEN1CIEESE
DI Lo

20

15 m —_
8 ;

= 10
13
oy

B s -

10/08 10/22 11/05 11/19 12/03

12/17 12/
10/15 10/29 11/12 11/26

31
12/10 12/24 01/07

23 |UERFOFESR
(J:E=rbvall A:REEMVEL
ORWN -7 B VANORE 2% |

FRRICIBA RN OIER & EFER L, 10H 1
BIERED 1 ko E ORI REREXH12H 3 H.
EWEX12H218 T, H0H B ERREXTREE -
foo 12A SHOAEFRENX ., AFHEE bITE=V I ¥
FNVEDB RO > TV, 105 15HERED 1 AR D
ISR E =V VA VXA 2B 9B, RBE LV
. ARA D v xvXid 2 A16H . EREXHY 2 B

23% BIEH. REAEENERPELULE (1993 —944F)
12A3H 1 108
R X * 3 1S H: B X HiAE = H4E
(cm) (g/fHtk) (cm) (g/fEE)
10§13 E=nxbviL 118228 (@@o) 12839 61.0 320.2
RHOEF VRN 118220 @@o) 12838 58.1 212.5
N7 AN Y 118228 12838 55.1 220.3
MR 128138 128218 40.1 89.6
108150 E=LF YRV 1 A10H 289H 25.4 25.4 38.1 201.5
REEXF VRN 1 A128 2 A16H 24.2 22.1 37.2 159.8
N7 AN Y 1 A16H 2 H16H 20.8 24.1 335 145.7
HEWTE 18218 2 228 185 12.1 28.5 69.9
9H10B EHE (3%) 105288 1A 168 65.0 733.0
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2T, =V R VRBEHREX LD 13HIEE
BEfhs, REX L VA, R b v 2 VRIBE
WEX & KELEP -1, 1 HI0BOEB RENL, &k
FebicE= b YRUVRBREOBE->TH, Ll
1B FAILIIR. B2 YR VR TREZESET
BKFHIC I BEMPBBE S i

gaZic 1 ARG 7 b OIPRFINEER Lo 10H
1 B, I5AEENLETE =V b v X VR 1 RSEED
INEBAEDGRGEL . NEVEP o Tco REE VR
V. R L Y2 VX208 1 BIBE TR 1 ROBO
INEBAMSERELD b ->b0D, 10H158%

H5RICABINEAR LTz, 108 1 BIEETIREEK
BRIcH~N, = b Y2 VXIF36%, RHEF VR
Ny R YR VKIB0%IEEN L, £/ 9
B10B#&E (%) &Mk T3E, v=br 2K
1291%. 1. RbEXbP Y20, R+ 2K
83%DINEBTH - o 10A15ABECIIEREBXICHL
N, E= b VR MKIBI3%. RNHE b VRV AR
HEPYRVRIBO6~9%BRBEBNLI, 2. 9A10
HiERE (%) &xlhd e, = 2 AXIIET0
%W Flos RBE P V2V LA P v 2 VXIZ66~
BUTEEDINETH - 1o

ETRIERE EREDE P - T
BUR BERSLURESZE 1 BESY OMANE (1993 —945F)
x £ 1 k5 2 ;R 5 1% = it

1AE Ay NE 145 A RE 1XE [EAH RE 145FE NN K&
X (g) & (8) (8) (F (8 (8 & (&8 (8 & (&)

108 1 B
SV S — 0.0 0.0 232 92 2134 148 111 1648 187 203 378.2
REE VRNV - 0.0 0.0 229 9.0 206.1 149 86 1274 189 176 3335

A by xLy 230 0.1 23 233 83 1934 145 9.8 142.1 180 186 3355
m oW B 14.0 0.1 14 224 6.1 1366 163 87 1418 188 148 2784

108 1583%&E

E=Wb i 228 07 16.0 244 6.3 1537 16.6 69 1143 204 139 284.0
RbELPVEIL 197 07 138 248 53 1314  16.7 7.2 1205 201 132 265.7
7 ANE S VA% | 07 176 241 6.1 1470 153 71 1086 197 139 273.2
m oW B 24.6 06 148 239 59 141.0 149 64 9.4 195 129 251.1

9 H10R % .
EWRE () 246 0.7 87 232 104 2454 155 94 1501 192 210 404.2

& IR0 DL oIEEY

F26XR BEHSIUVEEFEEANNE (kg a) (1993—944F)

BEX X 108 118 128 18 258 3 & WHOG%) HO(%)
0VH1H E=prvxi 6.5 496 486 75.3 180.0 135.8 90.6
RHEM VRN 6.0 552 253 722 1587 119.8 82.5
A VRN 1.1 120 507 248 711 1597 120.5 83.0
® W OB 127 387 205 604 1325 100.0 68.9
1081568 E=LbhviL 93 490 769 135.2 113.1 70.3
NbOEF VRN 6.1 432 71.2 1265 105.8 65.7
N7 AN Y 116 620 56.4 130.0 108.8 67.6
® W &' 37 3.2 806 1195 100.0 62.1
9F10A EWE &B) 1.7 835 213 477 178 144 1924 100.0

I INEIR10 8 DL oIy
SH® : 108 1 BB X U108 15BIFE O EHARX DINE%100% & LTtk
H® : 9 B10BBEDINE%100% & L Txttho
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3) R

9 A10BEE Ictb~. 108 1 B, 15ABEOEWNTE
KTRINENKECETLE (BBKR). ThiRAR
M- 1 LEABOERTH -, NBETFTOERIES
B ARSI ARICEEBEESML U &
HAHNb,

108 LA S11AhAIE TE =V b v X VK DIFE
SRS ICEP - 72 (28R, 105 1 BIEE T
E=nb v3 XD 1 ROBNERHOEB SR b
BEisotk (2K), T0RH. 1R, 2RH4ED
AL SRS, NESROEED | B
BIcH~3BYIF ER L (524, 25%K ).

NADRHPRERE =V} YA VXOKESREBRX D

FTRROEDP > L bDOD, REHE 31178 b
L0 B, -1 (B3R, 10HI5EEEOEE I3
BRobTtRE= VM YIAVRBEETH - - (823
Ko TDID, 1R, 2D ONEAKHSE < |
INBHHEOFHL B | MPEEIC AR ERNL
(824, 25%%),

PEoZ &po| 0ALRCIERET 21583 &£F
BEHRL. 1RBIUV2RARONERKEEL T
310, FEH, OHERIcAFTE=LF VY RAT
REERZ CEpBEHES LN, LL. 1 BESA
DI 3 EXRENE TG IS 2 @R A 5N B30T,
B2V 4 VATOREIR 1 B EAEBEI LAY
BwEEz ohi,

VN "R ES8 L UEE

1. NIZARERLEAE

—BIC KRB R IMER IS5 L THABH L.
ERULL BRI EBHMONTWS, EL T, ‘A—%
LRz L OBricREORBKNLELEREL 2
1) BBk '

HERI — 112 B 2 NEBY DOBrixvnE = HE L/,
2) BREBIUER

BRSO T R8T A TR VI IZ &
BrioRENSE WA, BEBRSICTNREFGVI &,
LU AIESALZ—EIcd 3 &S E & BricoRE i
BEVIEOHBEGROHZ T LEHELTVS, £C
T ‘A= srRx s ORIEHRA & BricRE & OB
REWESPITT B0, NEYOTLEP 5 DEEM & B
rxRE & OBRERAE L (B24K), BrixRE 38
KODT AN HAOFERERLEHK. -5 L%

>
1

BrixZE (%)
w ()]

I
/

5 10 15 20 25
EED» L OERE (cm)
2R EYOIEED o DIEREL BrivRE & OB

T RBOLTHEBECEVES B ER VERDSES S
N, FEBICEDEB TV, #F2T. A—%
ART L OBrivREOEHIMBE{LETET 5cd
720 | RIEIALIZTEE 2 S55920cn T AL DTS % HIE L
7o

Bris'RE 13108 FHITIZ 3 B TH o125, ~NY X
JUBBETT 2t Licti-T, KEREE . FEX
BHE2~3CIKB o1 BIZidb~6%&EME > %
foes N ZARTURBER U7 2 B TFHLIBRGKE K
Tl 4BICIZ4BEEE -7 (B25K),

26K I RS OIEK B & BrixiRE & DBfR &
A Ufco BrixnBE 3 SRSy DK % 3 IFIEH I

BrixmTE (%)
N w - [v)] D -
KR (O

p—

0D

F|2BE NY ZRAREEBrixRE & DB

B : Brix’nE (9 B108#&%E)
@ : BrixnE (108 12H3ERE)
O:gaxE O:-¥H5E A REKE
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26k FBERSEELBrixREE DORR

HEREEBRBMAME  5405(1999)

v oa M 7 K v B TS vty
BREE (%) 10.0 5.0 2.5 10.0 5.0 2.5 10.0 5.0 2.5
BrixoREE (%) 9.0 46 2.2 9.0 4.4 2.2 10.0 5.0 2.4
Bt Y L EibA LV A T AINE VER
BREE (%) 10.0 5.0 2.5 10.0 5.0 2.5 10.0 5.0 2.5
Brix’RE (%) 8.4 4.2 2.1 13.8 7.2 3.6 9.9 5.0 2.4

KBLTW3, TOT &5, BricnERIEHERO
Ba SO AR RE ORI ERMLTVWEEERLDS
s,

‘F—y AR A DBrichERNY ARKENE
TIBREG B0 KRO XS BRXPOEHKNSE
BBV THERCES T LEFHORSELEE
BODT, ‘A—FARIL IKBWVTHBricRE %
ROTVAREELRRSRIETH S LN S, EBR
CARTAHATHOEENO bOBHAERIEL 1,

PDElozEpo, NEHICIPEERET2~3CE
e B L TEET 3 & BriviE O & WINEY 5
bh. BKbRI LT EEALNT,

2. XE
KPR EMB v 2 THRIET 258, BE
BICESED BT AT L RBF A T EHBTER Y,
EREECRKNT 2 L >»OFEREH 5, —oid.
MBI X AMIROBItIc X ARE. $o— i’k
miaA RS Wik Rick BETH 5, BT &
% BAERE T RRAFE R CEiE e kBRC D | B
T BBENBEV, BECEIEFOEMNBIC LS
Bt GERHR SRR L% 51 3 LRBCEBT
B4, ERPEOUENIIRMRIE L . kD EHRBT
&, BHOWLEZI EFRMSEET 5) PER
DEREFE S XVROFHPDE, ‘F—FsrRz s
OFIE L, HOREE L 50 INEY &0 0H
HThb, LT AROFROBERER LI
&9 3,

BT L ENORBERE EABROBEROBERR
19915 51995F DRBIAE %8 L TT» Feo HEER
YO ARAR (821R) BRRI - 1Tkl
575 —3ThH5,

2) KR

26[X] (5526~28[X[1366~<— VI IB#) (CHIRARIBR
THER LIOKBBEREEE > T LABEFERLE
(19964F 1 H27H. ®IESKE —7.1°C), Mk T&
EURKRREREN > TS 288 &, BEREE
S DRITHER L TREEZAE» SRIBES € 235
BDHBTEPBERINI, L L. BEROREOGF
BELTHZTOEABSBIET 5T LidEd -,
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Summary

Cultivation Method of a Cultivar ‘Autumn-poem’ (Brassica campestris L.)

of Nabana Under Conditions of Unheated Greenhouse in Winter

Akira TAMURA, Takiko TAGUCHI, Fukuo SATO,
Matsuyori KAGAYA and Seiji AKESAWA

Cultivation method of a cultivar ‘Autumn-poem’ (Brassica campestris L.) of nabana under conditions

of unheated greenhouse in winter was investigated to promote the vegetable production in winter season.

The results were summarized as follows.

1.

The harvest season of ‘Autumn-poem’ was extended over the period October to March and the yield
could be reached at a high level (approximately 200 kg,”a). Thus, cultivation of ‘Autumn-poem’ can be

well-suited under conditions of unheated greenhouse in winter season.

The optimum temperature between stages of seeding and flower-bud initiation on the main stem is

around 20°C to secure increasing the growth and the number of leaves in ‘Autumn-poem’

. Seeding should be done in the middle of September to harvest continuously during winter.

There was little difference in yield between direct seeding and transplantation. For the transplantation
method, the suitable period for raising seedlings was less than 21 days for seedling trays with 50 or 72

holes, and less than 14 days for trays with 96 holes.

In the case of seeding at the middle of September, the pinching at the time of flower-bud emergence

was better than at the time of harvesting of main stem.

The amount of basal fertilizer should be determined based on the amoumt of nitrogen in soil which can
be estimated by the measurement of EC. Assuming that 50% of fertilized nitrogen is utilized by
‘Autumn-poem’ , it is appropriate that the total amount of nitrogen in soil and the basal fertilizer

added is approximately 20g, nf.
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7. When it is necessary to seed ‘Autumn-poem’ late (e.g.,in October or later) because the greenhouses are
utilized by cultivation of summer vegetables, it is effective for increasing yield to cover plants with
vinyl tunnnel over the stages between seeding and flower-bud initiation on the main stem, which results
in increasing yield. However, it is necessary to remove the tunnel at the beginning of January to avoid

the main leaf softened.

8. The harvested plants showed high Brix value and high eating quality when mean air temperature inside

the greenhouse was kept at 2 to 3°C during havest time.

9. It is necessary to decrease water content in plants during winter in order to reduce the occurrence of
frozen crack in branching. To achieve it, the soil moisture content should be reduced by not watering
after the middle of November. In addition, the minimum air temperature inside the greenhouse at night

should be controlled higher than -5°C by heat insulation.
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