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Characteristics of a Late-maturing and High-eating Quality Paddy Rice Cultivar “YUMEHIKARI"
Newly Recommended in Fukuoka Prefecture

HARADA Kouji, Yuji MATSUE, Kazue MizuTa, Hisako SATOU and Souichiro IMABAYASHI

Summary

The main characteristics of “YUMEHIKARI" compared with “RETHOU" were as follows

(1)
(2)
(3)
(4)
(5)

Plant type; Intermediate type with short culmed

Maturing date; Late maturing, 2-3 days later than “REIHOU"

Lodging resistance; Stronger than “REIHOU"

Grain quality; White belly rice and white core rice are less. Inspection grade is superior to “REIHOU"
Eating quality; Superior to “REITHOU" and as same as “KOSHIHIKARI".

This new cultivar is adapted to flat areas and fertile land of southern Fukuoka prefecture.
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FEELEBINL (B4R, BEHT— 5 I3EHK).

/A ) OROBNRIZIAERB LD RRPHEVE
EThHh, BRAGIIE CHERENSHEICIEH AR
L) RREA, BRUCHAND ALKV, L
EROROL L OBFETRERIL LB L) %
BAICKTREAMEC LD, BAEEDRFETL,
LROTFHEDL2.59 T Tho7,

3 EéCmEE

v/ eh) oaFRICBITA%EIE, BHIKSS
BE, 4SHEERUYS 1 OEEERARL DERED
FNEbLLEV, £LTC, BARBLORETIE, 35
A HEIRbThcitvas, BEERRISICHT,
ICikv, LA TERILEEVLE (B3K),
La»L, 1HEERER) LT VRETH S L
2, WERMEIZERE DB LS ) BAR L EIE
ETHHTRVOT, £FRYHOERBEIERD
HEMLEIZRTRTH 5,

B3®k LHPHORS - BRUORE - AREERURE

o SH PR #Hik  mEK
SHEE | Trn ten mEE T BE W &
voesy| 43 40 37 B med o4
& B| 43 40 37 79 #&~%® 574
Bk B| 42 - 38 8 @~ 536

) OfFEEHE2RCAL, OFQRIIIT—RT—N
IckairgflEt, BARED+458 (Bif%kiSHAA)
RO (5 1 EREAREE) ICE L,

£4k E/eHVOBRETINEER ERBIE

i B HE o # A
BEHHEE oS00 16~17THE
B EH(E/n) 480~500 380~400
HHERE (%) 78~80 84~86
8 AMHER(F/nt) 450 360
[l B (F/ ) 380~390 330~340
1 RHIER 77~84 88~94
YA Y (%1 30,000~32,000 30,000~32,000
LARTFHE(g) 22.5 22.5
BIEE (%) 78~88 78~88
Ik (kg/10a) 570~600 570~600
i) EMAMTIH 6 AFE4 - 5 P0BH, FM30cm,
916 ~20cm, 1 B39 4 i,
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21 E/Eh ) OIES EINE, K& ORIE (31
SREFT, MW :
&) ZIEHOBBEOMBI BT, ERBFEGH LK
MEEAIRLLRREOF— 5 (2RPH) 2R,
EREREEFDTV 2V,

4 FAIEHOBEE EMIEE, o<V

BSFTIRELABEREB /20121, HiEK
7 B %4l % 32,000~ 30, 0008282 12 3 U BEAH B

GBIE, $4K). ChERELTHRT LD
124, R ICHESOMDICIE U Cms A
MERDDLZIETH A,

B/ Eeh)D10a Y/ BMBEERIE—AEDKE
T 6 kgBRENERTHY, hiXRAEMA AR
HREREFMLETH B, HHOEVKEHTIEL.5~
3.0kg AW TH D, 6 kgllT 5 LB KATIBIZA Y,
CFRERDE L o ThR - TR 52 &%
5o FLTHBMHEOET A5 TRL, LXEN
BIEN1AB U EIC R > THE - DAKREPET =
THEREDLTTLS (5K,

AN o e n e SRR
W g, A5 HUBADG 16-18m  * & o
. G \\" Hbeoar 12<15m t 4 ? 2
M O
# R
3 A3, 1.5
- 10 A s 31;-4'1 (o)
x 4.5 "~
10 ¢ Ar (4).*"3‘
- Bebtisd SR ALK ik /102 4.5 \5 Ty
0t
1 1 n n 1 ) 1 " 2 1 [ " 1 n
300 350 100
I AU - W 3]
B2 /A VUDES - BEHE - RIEEEEA

RABER RN S NBORE (LRI,
FAERF 6 A 55 4 LN RHIEE)

) OWAIEBIE10a K74 ) ML Kke/ (m L7 b %)
THRL7Z. @O WPHIMARARE T, IR HEm124.9
~4.8kgo QTP DOMIHIINRDOMEMT, HBIL10
a $47:-D600kg, FEARIT540kg %5 T,

RN RERRCRICEE LI L1Z, Ridhto
(N ThHb, 8AICBITABHERIRAHEL 4
el 721989 DKAR T, MHKEDRL 2 25
THAEBELNEI KSR 2R, D
W~ R REDKETIE, HBEHERE 6 kgt L
T b #HIEHE24,500C, LKL IZ10a 47- 1) 500kg
K &FE oo —J, 0 2T -72KkBTIE,
FEREE KA A%3.0kg T b FAMEEIL30,800 2 MR L T
LRI X570k T o 72 (S, H21R),

DL EMBED - DICS HICEE R L,

BER ERRMABBERRCNE - ARBROTKIE (URETH)

. w MBIt b K RiEk 2mmbllE XK K& OBk
2 T aylwen me ow w DEFR TV & 4
. ky/a X100 kg/a % %

1988 6.0 | 38 3.5 58.4 2k 43 1.43 +0.43
4.5 | 366 1.8 63.5 1F 45 1.38 +0.75

W
1989 4.5 337 05 566 1#h~1TF 70 1.30 +0.93
3.0 308 0 567 1th~1TF 72 1.30 +0.81
6.0 | 311 0.1 59.5 1T 53 1.28 +0.68
HhFye 1988 4.5 | 301 0 56.9 1F 49 1.30 +1.01
~ % R4 0 | 2m 0 38.6 1F 47 1.12 +1.27
' 1989 6.0 | 245 0 49.7 1F 69 1.25 +1.16
4.5 | 231 0 45.4 1F 72 1.27 +1.23

&) ©) TR, QRIERE O DX, RIES EHMT, ZOMORBRRIL2 kg
+1.5kgo @7 ) HMBBIL16~ 188k, @EKIRIE 1L, E~H% 0~ 5 TRT,
OFCRAL A BEA 1 T DITHEZFU B L TH M, JE813 A AN (R o @ 2 mm
BLbdbsid, WZKp2. Onmbl EAIE, @K N, BAHKES B ERR
ORHKIZL B4 — b7+ T 4 H—COP{HE,
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BoREHAE (H6XK) ThhH, 2EIZFTHETS
S ENRIR YK TH B, 10a X7-h OKHEIE,
HIMB% 2k, $2EB%1.5kBEET S, B
2EEB#1.5kFELLEEOE 1 HE DT 3k
W E, LKRONRENE Lo TRERMET
THIELLEASINS,

B, BRI NSve s eh )i, GRodh~
Mot SOOI S MR BE CRIBIC 2 A EF P 0E
BETICL B2 A FRAOEFINSL, G LAERK
BRODEIDH D, LXOREHNSIHHSATHN
SRS CETS LN LIEEShAY (E3HE,
BAKM 7 — 7 13488) .

5 BIELHERECBE, N8, sEaE

180 EFOMEERBZ VY, /D
NOPIEICBVWTHRELEREZF->T0D, £0D
1O L HHEE IOV TIIRICTEE £ 3. LB
Hb, BIELHARBL T 5L 3121, il
DHEITERLSVABRVP LW T L FHEIICT
LUENH D, 2 B KENRE D 2 DM
WC24EH, EIREFEMmAR & A h Bl E R
BERIEGAOMBERRER (n 472 DRI
51 RROK) LIEOBEERL

FLEND19884E 1, BIFATII0~4104 &\ ) JEL i

BTG AT600kg DR ICH > TV B, LAL,

=ME01989% (8 A DEHEWIALAHIFE X 4
Pot) i, BHDEVERTIREGEVEBE L YH
100kg DI > TH Y, ZOERIBHE TR,
WHOEILEBLDELBRTE D, £LTIOMA
BEMEFERTRRT HIEIITE RV,

RINOERPHE TRV E W) T i, Eileh
WEE (B3I-ORBH) LT, mtl )i
504 b e WITHBHE (BFD) OB FERREANE
CHEEDRLBNI L ThY 5,

mt 7 0 1THRARRE OB IC LA, BBk
RIET$ 50T, HKWRIRIEE LIBEICBITA
DHEPILBXROBEALE SN EA, 1989FET
Wt 7 ) EERAH34,000F COMMTHBMEIC
BCRER ot T, BREEOBEKEES
Pl ok s L) REaicd, B TREFPHO
FERFIPCRPMB L -TH TRIED ) HREFICRD
EiATHKROBE LRV,

BEDZ s, B eh) OimidkEiz17~22
HOMHASEY T, 17O R MHITEHER LW
Z 5o

6 BiELL3EFPHOEE

EREERAROLPVICE AEANEIIS A L

F6FX b/ bHYOBIBHKAECRE - Bk - KKBE (UEH!)

L - LA ke mEy KEEKk HE KK AR
&1t [/ A 3% BifER W O/ H& N oty
i X100 kg/a %

2(—25H)+1.5 329 5.0 1F -— -
biUar ) 1989 4.8 2(—20H)+1.5 320 579 1T - -
2(—25H) +0 294 55.7 1F - -
e 1988 4.9 2(—24H)+1.5 284 57.3 1F 1.30 +0.68
~4 3C » )+1.5 305 57.2 1T 1.3¢ +0.49
1988 4.9 2(—25M)+1.5 - 51,3 1TF 1.26 +0.45
2( 2 )40 - 48.2 1T 1.18 +0.60
4.8 2(—22R)+1.5 284 529 17F 1.26 +1.01
Mg Fyeh 0 +0 224 4.0 1TF 1.18 +1.3]
~ %Ak, i X 3(—20R)+0 296 52.5 1t 1.23 (+1.48)
1989 2(—22R0)+0 286 52.2 1TF 1.26 +0.92
2(—25H)+1.5 255  48.8 1 1.25 +0.73
4.8 0 +0 207 38.2 1w 1.18 +0.87
3(—23H) +0 230  45.6 t#h 1.23  +0.73
2(—25H)+0 230 43.4 1% 1.17  +0.93
3(—1780) +0 236 45.8 1H 1.25 +0.67

ik) OWOMEIZ, —MORBRRE 25 S EMN, OntY7: ) BikkEI116~18k, @I
BEORRET T RTHEN, ORKIZRGFME T 5 KB ULt ML,
1989443 1 D&, @LKDNKTIE, BHKEEPERRROBEFRIZLDA—FT

+ 7 4 ¥ —="TO5Hil,
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¥ (WAR

EaOBEEHEIE, 8 AWHTIEA.0 BkiTI34.2),
1 [E B REACRE 23,8 (BRHICI34.0) BEFELEE X h
72 B4,

7 TERBO e FEREHA

WHRDLEEFHMR L LKDO N BE~ORBOWT,
BHFEOFBARR 2 A HEDLEE I >V TR &Iz ®
N7z, ML 1 B HRIEORAMYCh 25, il
%ASHEEES T ) 8 AMDDEHA Y 7= ) 5004
DET, EAaflidd.0lbdHy, 1%L 4EEH

FHHHEITIE, WO L D20 MO H D,
WOMBOTENRL 2 ) EH L 2R LT 3
(B6K).

1 B EEROBER IZ>WTiE, &FPM T CORi
BCEBONME 2 EB LT, HoEEICES
BITRIE R 55D, —RITIHAIEI22~ 20 A58
MefEgansy,

8 ERPEMOKEE

LZRONBUR TS 5 MR R OBIE & L
Tk, 12K ERN DB, e/ eh )i, %5
FERETCHRLUAHEIE, (FRETTRE
RIKDE o TRESRIZ 281242, LAL,
BURRREIBOCHEIIIER L LTOLERPLE
AKDBDENICHLEND b DD, FIE L HEWE 5
RBESEA R,

ETAHN, BMAHRMNIEIREMCH - A
ENBREAET LR TWRETH 5, LdT,
BB T THBID AV E 7V, TSR
0BEICEKT 52 EHKYTHD, Vs

9 INFEEM

HIEEILARE, &9 1 o8B TIc K& s s
FoTVHDIINMYTHL, v/ eh)id,
RIZE o TR 7 B2 T8k LT
BEERV2E~NETTH B78) oTUYBEAL
WEICHICEERET A UENH B,

B8, WEANIIER L 7 UG o> H) s 1k itk
THHDY, LR OMANGEAERIEI 5 THB

BIR E/EHYONBRBENAS, RBEHMSSRUSE (U, 1980%)

B2 HRE 2mll WEER BRE 3T IRE
oM s o
(W D) Bk M ‘ T
E Dk $of LI# TRE % F Y SIS
il % % % g % %
'— 1 28.6 72 70.9 229 1 ko 15 0
98 1H +3 27.3 76 68.7 226 1T LF 2 0
OFikE)  +7 235 76 69.3 23.0 2F wE 7 0
+10  22.1 83 - 22.6 2% ol 10 0.1
+14  19.6 88 69.0 225 2T +difh 20 0.3
-2  29.2 70 74.9  23.0 1 ke ] 0
984H +2 276 75 744 227 1t ke 1 0
(BHEEY) + 6  25.3 - 755 227 1F LF 3 0
+9 24.8 84 76.0 228 2F ETF 4 0.1
+13  23.1 87 75.8 225 2t ik 5 0.1

iE) OWAWiE9 A1 HILEX 12104168,

9A 4 BILKEXIZI0A17H T, XILEE &

BN E DETHR Lz @ 2l EIESIE R ] SBmmll LXK (KEk) spopE
2.0mmEL L LbH#, @) K & iAo IR,
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1) BHEHEET - IEX - FF B RBERX & v s eh Y, BERH4, 420~421.

BERT - RESH - 40— - BEKE

Cultivation Methed of Paddy Rice Cultivar ‘HINOHIKART
MAaNABE Hisayoshi, Kouhei TANAKA and Yusuke FUKUSHIMA
Summary

In order to clarify cultivation management technique of ‘HINOHIKARI', growth characteristics,

fertilizing method and havesting time were investigated from 1988 to 1989.

(1) Lodging resistance was as susceptible as ‘NIPPONBARE' and more susceptible than
‘AOKAZE" under the high fertilizing condition in which the yield of "AOKAZE" exceeded 620
kg/10a, ‘HINOHIKARI' had lodging, resulting in that the yield was largely reduced and the qual-
ity was lowered comparing with ‘AOKAZE'.

(2) Target of yeild was reasonable between 570 and 600 kg/10a; optimum tiller number per m?
was about 450 in case of 20 to 22 hills per m? and was about 360 in case of 16 to 17 hills.
Optimum spikelet number 32,000 to 30,000; more than 35,000 of spikelets lowered the quality
due to the occourence of immatuared grain.

(3) 17 to 22 of hill number per m? was adequate and 17 hills was more profitable in aspect of
cost.

(4) The amount of nitrogen application per 10a as basal dressing was 6 kg in common field and
4.5 to 3.0 kg in fertile field. Top dressing at panicle formation stage was required to applicate
two times; 2 kg at first and 1.5 kg at second.

(5) Optimum leaf color value (with Fuji color scale) was 4.0 (4.2 in case of sparse hill density) at
early August and 3.8 (4.0) at the time of first top dressing.

(6) It is especially required to harvest at optimum time in order to avoiding occurence of rusty
rice due to over-ripe.
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kR 49 % - B 4 sl s 2=
PLIRFIHH (2 B 1T 5 dr R A KRR O WA e s ) b FE A
TERE— KB - SRR - SR
(RE5 %)

ST R (AR OULEL AR HEATLIN TR S MV LI Cd B A%, UEAE I3 HUU IR AR LTy 2,
PSR D & KR OE LB E LT, HEWHAEDSR, AdiFbhs, = Dz, FHoH
19874F LAREMLA: MERD I LD 72 b DEE S HIZDOWTDORBEE T - TH Y, 19894E 3T 3 HETIL, Uk
KHEAG00kg/ 10a 3 T OMARE DRI b % BEICRE L7z O L 75 - FHENOTTIE, HABOME
EHIERO T8 ) FRLAHT, KISHEMO Ty skl Thotio QMMIZILNT, 53
I BUER L 0 OIE SRR R R Ol MBS H T BTEB A, HIERL AL OB VRIS T2
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DE P LGSR,
(Keywords :

deeper soil layer, sparse planting)
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BN ECOREHEICOWT, MEEHEOLFME
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AT, IURKEAG00kg/10a & BT 584
EXERG) LD - D OPIEHMECTORBEFEE LT
fHE, B, BB EEEEY RUBHEY 0
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DT, ZOHEROBMELWET 5,
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AR LB R = I A ARET OB MR R A A 3R
BRBRTBADNERH KA TIT > 720 F72, 19874

i

rice plant, grain production efficiency, character of seedling, top application to

WXL P ERACHIET B O = H BB K AT DB bk HI L 35
WCHIRRE X ERL 72,

PEREBE O LA 1L, R T RIS ] g HE
RARLR B R U, SRk R 0K AR K H
DRIIEE DS, KHEIKEIE R RE, BNk H
2 ) =7 ICEE MRMERE R oBmEE 2 ) — 2 K
& DKRMEINEVTDBEKRMEIZRR AR TH S
A%, KARHETKH TIXAKAMZEAHS0~100cn & K X &
KRR CH 572

AL T &=Ly, Ty rike v, T+
7I3=3 %, Taxen,, "HiEI7H, i
1835, 4 ffifi - 2 %ML L W OFEILHER (1
L7 ) EIRIER180g), ) TN (140g), Ko
MY (33~37g) D3 kHEL L7, BHIEDL1E
L0 EEEwER, #EE12~16mg, S TiE
BAT12~17mg, v PEHD54~72mg Th - 720
REAEE AR X L iR B B X @) 2 K#EC, HMKH
KB HFERROEHEMMRE (kg/10a) 137.0+3.5
+2.5 GEE+HET +8ED), ERBREXIE5.0
+4.1~4.8 (FEME+ HFERT28~38A) & L7, E7c,
KA KBAOEREXI38.0+2.7+2.5, FERBBIEX
t34.0+3.5 (FEIE+HBER3BA) & Lo 2 b, iE
RSENRISALR R R B 2 A L, 1 B{Lak 4
FEIRS 8 ~10emDMBICHEAICHA L7, B
FEILIRHERE & B D 2 ke & U7, EEHERNIZ SRR AT
30cm, HRE#H16em (19.2~22.88k/n?), B CIL4
[Bi%%30cm, BkEI#20cm (15.2~17.5%/m’) TH -7,
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HOHFEIEEG IOV TIEE 4 RIS L
REAWIB DR L &M1Z, 1987 IZEFT R OTER
DIz ) FEBOTFEL DR, BRNH
DRAPEMGEELTH o 12785, PURAKEED -
720 19884F 1219874 & FHkmt & 7 n FHERT P4
Lo, BUMBOKEEUEWRFTH 727
¥, IEAKEIZTFEDTH oo 1989F4EF M
PEBTHo72r0, mB D FEEBITEFELIDR
RE 512N, BRBOKEEFEPLPARTE
A D IR S R o 720 b, FAESL
PEMII (HUBERISS B ~ BRI 5 B) OFAERAEESR
S8 12, 19874 1L FEDI0~92%, 198841395
~97%, 1989413101~105% & 4ERIZE > TRE D
1-8, AREBROMIFIZIE, ERMOBERIFLTH
M B ER SR THIE LB AV
A

BERUER

1 SEOHR

PR L 7= i - RSP T, FEKOMERITHE
ER O THHEI83T RO ES T, KISHBEBO Y
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T 975 RUMRRERO TF+23=2%, O
BB L NNV ED o 72 F2, mMALDH
TEE &R & DI IS HIEEA36,000 L~V F Tk
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il (19884E1310H 1 ~ 3 LAHKR) 2L 5D

(kg/102)

760 @77 yHV O R8I o

Q=2 o il 974
e 7204 AFrI=ii -
L4 o]

680 E &

i 40 ne ® A
o'
600 A
280 320 360 100 410

w57 ) HITER (X100)

EIE hBREKTCS T m L) AERENELE
DA% (1987~19884F)

i) kit SBEDML (FEDF, * *kiIFE U 8BENE
S DR R WY,

DEWEINLY, E6ICZZOMBESIIOWTIR
HPLETH D, EHBEBEERE T, #EEER
HBCHIEROMREZ I A 1 £S5 ET
HEAFER LT <P, GRMERSEOFFNS
TTICAL PSR TWAY, 4%, RAEENED
{2 LU O £ RIRT 5 220 BRI 2 3
RFA-HERORARGEOFRILINS,

2 HHOBHR
HWICHAT, S TS REERL VOBV
HRSHETIE, FEEIEL Lzb 0OBRHMm L
Lz &z X niI L7, L N VR
ERSHERUTHBME (Z2h)) T, FHiE
BARA L IS E DI L7 b, BEERS
oAy PREEAY, 124570 AFBEY 0"
ERRBDS, HEOBEI R R HIE2%)
T, FUEBOBLBENKE,P 272 (B1R), Ky
FREICOWTIRE LABBRSETOREMPS L
K'JZ‘%T'*)Z’O

3 ZREBBIEOHR

ER BRI EEAUERE L i, BRI
HBIZHRTREBEZW LRI Lz LAL, &
BB OEAEBUIERICH~NT 7 ~20%mL, &
SICHN AT VIBHAKE T D S HAT11~20% 1
K Ld: ey sAth L L7e —%, KHEIKETIE
SRR L7212 & Db & IR 145 O
Pl oo

I % AR & BRMEY DERIICA S
b, EREBIRIZE > TEEBHRDPKEL DD
#HLTC, BEHREIDAELL DD, FETHo7,
LA L, BOPEOEETEIBISMROA 25
W, BEBHIRDOTIAFENNEVHDTHY,
COEMEBENSELCREREMMECHET
Hoto B, ERBEETIE, FEKMICL D508

1R HHCLIERNEEDE CRE
(GHEER I %, 1987~19894F)

& Btk BRE #Abol RE
X100/t kg/10a
W75 101(318) 100 97  101(618)
2AEHY 105(317) 98 102 103(622)
#i5183% 97(401) 108 98  105(688)
#1835 * 83(363) 108 92 96(592)

) O#®EES iy, ELEFIS 1Ky PEEE
BAui, @ () ARERETTRT. QBREIER
& (%) XTHE (@,
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F2F FRBIBICE 3 REBFAEENR & INR
(KRR ILE %, 1987~19804F, HL, V7 I k< L IX19874E)

LN B O#® #AER #Sbolkt  HEBR BRgR I W ST
A/t X 100/t kg/10a
—vE7L 91(283) 107 (339) 120(0.99) 104(0.403)  98(1,576) 102(636) 0(1.0)
B HE97 7 93(314) 111(353) 111(0.86)  106(0.413)  99(1.574) 105(650) 0(2.0)
I AkHY 99(391) 120(381) 112(0.92)  112(0.433)  91(1,454) 101(629) —0.3(2.5)
FHif183% 97(307) 107 (438) 116(1.05)  104(0.467) 102(1,449) 106(676) 0(8.0)
vy kTl 100(386) 107 (290) - 105(0.367)  90(1,496)  94(549) —0.8(2.2)

i) © () RIREHERT, QHEIEBEHE, #6590 Y/ (Y,+50,000) F HWTHIE, L, YitnfY
7o b SHAER, @BMAFE, B LY OHERRMEIRIER (A) 1Skt L, (A) Emtdiz DLk
Bt (o) ZHAAEBSDECHRLUMHE. QMBI 1S E~3%T31~9¢ L, RBBEDETRLL,
® 7 ¥ F7 L IidHAMEVRMENKE, Z0OMdih i wERkE,

MADETIEAONkho/ (B2RK), 2hoHo
S ENG, EEEIEIL Y BT L)
RLPGEDM EEED S ) L THMLEEETH S
LEZOND, 4%, HETHTRREEZER
b3 57-Hi2id, EPEBROFE, EFSWICE
o GBIEDRH K U E & 0= BB OMRFED
BB BRTHLENH S,

4 FHEOZHR

BhE DRl BB IEREB D 75~80% TH Y, Lag
WA CHER L7s, BB ISR I e~ THE
BB L, BIEHD RIS 2@ LAAHIERK
DRVEEIHEOBIRE L VS (975
), b olidm L LINRZERO oG h o
T (B3R, DI ENG, BHEIIEE, Lag
DR T AEREIC 2 D LT VGRMTHR 2355
ThHrEEZLN, BHICE > T1ELAVEFD
HEDEroh, BEENRIET L LY EHED
L7

5 HWHMERURHODE

RAHT K H 0 BB BRAE S 12 & 5 SULEHFITIE,

BAR RERERIEIC L 3 ZINEHES]

BBILHAKBOMN L KELWS OO, FHIERIE
FEIR LIC S WEER T - 7212 b H 2 59738, 000,

IR 12 764kg/10a D H N (B4R, ZROE
& LTI, RSB ARG 2 KA T, fabs -
EbL ¥ MET LA EITOh TSI L,

Ry MRE CHEEE 2T T I L, PHERIC
BALKEHEBLTWAZETHY, ThHDER
FHAGDOELIEICE > THEERMO 1 K7D

B3IX BHIC L3 RBERRNEEDE LR
(S %, 1987~19894F)

W B OR HER #bok W oM
A/t X 100/ m? kg/10a
L= el 94(306) 99(316) 105(0.87) 99(630)
vy kTl 98(399) 100(335) 103(0.94) 101(673)
Fra=F 93(359) 95(306) 100(0.77) 98(614)
Wi H 102(361) 97(308) 102(0.81) 100(623)
Tit183% 92(277) 97(394) 105(1.00) 102(669)

&) () MEEBERT,

(19874g, V7 k=)

WM RfkE% B % BEAER BAKSs FTHE N & SHEEK
#/mt A/ X 100/ nf % g kg/10a

Ry MY 30 420 377 85.0 23.5 764 2.0

W (B 100 418 290 93.0 24.5 630 1.0

i) ONBRIIIE 2 RODICHA L, @F » MEEIZARITBEAKR, BEIIHAKE, OF v FEHORK
W HEIX15. 98k /nf, FEW 321,08/ @DFRD S « EDHIZIBED HERB T, OB EITRE
(kg/10a) T8.3+2.8+2.8-+4.2 (B +MFoMR+FET +HMT), %, HS.3kgDHERITH
REREICHER2. 1kg & IB LA 2 kg, FEAUREICALINA.2kg, @BHEFFMIL 6 A18H,
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AFOBEARS N/ EWBERINE, BB  3) BEME (1987)  KEEEH, OB AM
BHBEAMER RO RRRESEOHRE LRI L, AR KRR O MUK DR TR & . Sl

PAEDRE BLOm EATiETHL L, 7 W49, 10~12.

IR EHEEEGFAL, SHICRMZ EAEELA 4 HBHE- - FHEZ - LEE— - AES—0
AEbE BT LT L 5 T800kg/10a BEDINFE % 187 (1989) : deERALN I Z BB KFROK D
ZEE#HEL TV, A PRELEED /- HOBHEORFE. RERERN
PEDZEMRS, fibdb - ELOLDOBTICL B W A—9, 17~22,
NEELELROWKEITH T &, BEROBRIC 5 HEBANHE - EHEET - BEBE (1989) : 4ip
DWTIHERBERMBOEFREZHRLOD, 1% SRR & < hEBBHUKIRO4 M i
LionAFoMLE 1 HFEEROMMICES 2BV FTAEREEM LREEREOZR. B
IREEITOAT 2RI CRT 4LV I LHE BERAT® A—9, 23~26.

BThbo HII, MOBEEKLARVTERHAELET 6 HAEW - JIGS - BKadE (1967) (RKEBI U
SEGWIDIE, RoBErEFRMTI TR REERD ORI KBEEDOERHBIZE. B
FHTHLENH D, 4%, ARTFHEL (izsw ERRM|E A—14, 59~96.
T700kg/102aB5DPNEEFLE L THL DL, £ 7)) #HIUEB (1966) : KiEOIEA#ER EIZBET 5
FEOBEBR DY A L THOEKED 5 HAT —£%. RERR21, 101~106.
RThHLEHESND, 8) HWEFEA (1967) : KHEOBHICE T 5EME

oW, BRERH22, 133~136.

51 A X & 9) HMHEZE (1973) : BRMEWAEREOMEL LK
1) EBm - AAEE— - \imEfkR (1977) B #EHE. BRE48, 925~930.
KB AHEBHAKBOEENM ECRITTE  10) fIHE (1984) : BKROLEHEE Z0OHE
BomR. BIELZHM, 19~22. BT M ENBIE—& ICBERS
2) HwzE (1982)  &FHHIM, HFoli=4%F - EDEMEIZBNT—. BIERES3 (BI1),
BEORA b (BRI), RESMER, D 238~243.

W2, 1%, EABAH, $%231~5234.

Cultivation Techniques of Rice Plant to Improve Grain Production Efficiency
on Medium-Late Maturing Cultivars in Chikugo Plains

Dot Ken-ich, Yasuyuki OHGA, Souichiro IMABAYASHI and Hisayosi MANABE
Summary

Yield level of rice has not been necessarily increasing in late years, and it is attributed to low grain produc-
tion efficiency. From 1987 to 1989, the improvements of rice cultivation were investigated. Results
obtained are as follows:

(1) High spikelet number was obtained easily for panicle weight type as “SAIKAI 183".

(2) In case of partial panicle weight type and panicle medium type, the yield by the use of seedling (140g per
raising box) in which seedling rate is less than the young seedling (180g per raising box), was increased
owing to the high spikelet number.

(3) In fertile paddy field, grain production efficiency and the yield were increased by the top application to
deeper soil layer.

(4) In sparse planting, in which method planting density was 16 hills per m?, large growth increment was
obtained.

(5) High water permeability, increase of soil fertility and deep tillage were inferred useful means in order to
break through the stagnation of yield.
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REBIBHTOREKREIC X 5K 0L E
BEER - BAHK
(SLEBEL)

LEFBEHTEEBLIN L VBAIETL, AMOEFTRIZL 2NRET £ TR IBEFE W,
WHADET 2H ) 700, HMAERROECBBIRHE 2RI O LA IRE & ORI 2 83 L7,
DR, HEWBBICRHETH2UHREL KT BWEAREL T - 2258, SEROAH
B RO NG otze 72, PHEECRED 2HB 44 S EXFTELLDENMTH 70

C OREREEIGIERATE <, RAEWIUR, EWEE BICKE L, F RIS OR R R U KA R
BHYE L, BNRBEHRIKECZ LW ORI o7 5612, HEAELOTGBEEDORIE ¥
WET B LIS VEBREOHIER 2 ikET L ENTEL,

(Keywords: coal mine damage, coated urea fertilizer, method of fertilizer application)

#

RERICIEBRELT 2 O RAE T - TH Y, K
NOERDOEIDSFEL . FNODOHINDOFR
PRI HE S KB O AL T H R 13#10,000ha 125E
L7ze SO&H) BAKEXREBICEY 20, SEHA
IHPTOATV S, TETEHELFENETH S,
EREDBNTRLIMELICRATEOREITON
B\,

T, MBLTICE AKREMTIIRBMELELT
KEOTR L WAL AT 5015
BT LT, KiBOEFERRPRADVET TR {,
C DM, HRHEErED S -OEM % OB
ST THIBTAI LICRoTWAD, LML, HEH
FTRERBRRNE C, BYRMEEEITETE
H NESELIETLTWS,

ZIT, EELRKBOEE, HEROHHREL L
T, WARBHREED LB EOBVEBIRE
TEBCHERALTHRDDET 28 HBESOKH
EIZOWTRE L, EANEERLEB-OTEFOHK
BEErHET 5,

il

B R FH &
HEABRMBAD 1 OFEI > 2 1) — MELL

(eSS BHICHRT 2KHF 1) %30ecmDE 2 ICF
WL, ZOLIZE1ROEXLICTRELER 0, 20, 50,
100% DHETRA L/2EL % 15n/E X (180kg, t+
BOKA#15%) WCHEMUL GEFEAISALE),
FEAEHE B OB % &5 2 RICR L7z AR IGIR
TTOMIE: % AVl BERE, BEELEIT,
B, KE—ZMEr#BE LA, b, 841
BIE Lol MMBIIEEWHEMRAL, 1984~
19884 5 1 4EH], 2 RETHRBREEK L.

BRRUEER

1 fELo{bei

REINOTRLBALENFH VS (50~100%)
EREAR S 2 30 L C b EF WM O/ L b o ke
NHs-N R R b Lo /o, HBERFRLBE
ERIBDBEMTH 70 LAL, PRILERZREML
T&7 3K, T/, HEPOEEENH,-N D
LB L EmBEOMIMAR S —B L 1K, %3
#)o

ERFIMHFLEBRBEOBECHIBHREZ L ICL
AL, 2BFREMOLOEIBTLEVIELE
BLTHBERLVET~RABETH -7 BE3IK).
MHEBEFII DWW TR EIAR., —BETLAA14 ~
5 FE#EAHK, FTIGEWEET CEE L, TRER

F1R HELHOLPEHE

pH AR FHRE BARERE A A ~ (me)
¥ BE WF T-N T—-C CEC
(H20) SiO; Ca Mg K Na
4 % % % % iy g me
#& | 6.8 424 321 0.25 2.8  49.0 70 16.1 3.9 0.33 071 23.1
TRt| 7.6 40.6 359 0.06 0.34 47 12.6 4.3 0.13 0.60 18.1

) SRR ST BTSEOKE L
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E2FR EBREOWKCEREARRURMY

- T+ P FHEE BM 8 -~ R R0 A8 (kg/a)
é — —_— e
RAZE E i 1:8 238 #ME 1 2 N P05 K0
0% | 0.6 - 0.2 — 0.1 02 01 - |1.2 0.6 1.0
o [ 20 0.6 - 0.2 — 0.1 0.2 0.2 0.1]14 06 1.1
(817 | 50 0.6 — 0.3 0.1 0.1 0.3 0.2 0.1[17 0.6 1.2
100 0.6 - 0.3 0.2 0.2 0.3 0.2 0.2]20 0.6 1.3
0 0.4 0.4 - - - 02 - ~—-]10 04 0.6
#® B| 20 0.4 06 - — - 02 - -— |12 0.4 0.6
R #| 50 0.4 0.8 - - - 03 - =115 04 0.7
100 0.4 1.1 - - - 03 - - |18 04 07

B # % |l #ER KL L NK NK  NK B®R

#(100R) 2% 25 2%
wAmA (A/A/)| 6/20 6/20 6/30 7/8 7/30 8/4 8/11 9/1

i) OMBR L BEEREROFEBELIIREA HEMBEL (16, 16, 16) TRV,
QEMRFEIZ140H 7 1 7 (1984~19864E), 100H ¥ 1 7 (1987~19884F) % M\ /i, LB%kH

DHEFMREXOBFIZI0B ¥ 1 S Thb, 14085 1 Fi3EBOFHHEL %0.6kg/a & L7,
OERERIZ P,05& K0 %#0.6kg/a FMBIZHA L7,

FRLBHELML I IEIARYOBESLET L5 LB LTRESZOTHFRFUOD R,
H5D, BEMBCIEBRTEAMPARRLTVED  honZ &hh, HEOEEICITRESELF
T, BHEHERBTELHEMBAMMPLELEZS HTAIENEZTLOWIEIELDIIR o7

hz,

2 HERFEOL2ATEEY

HIBRGCIE, HIHZREEHCERFENELTD 1408 7 1 7id BB R, KEOEFTOM
ERAFTOREICEEL T, THRESZFZORIAR OZERIART L0, BEOEMEMESORE
Hhhuvi, HESEERTHEESNAEEER 10085 1 7ICH~<XTN—0.2kg/a & { B L7225,
RCKBOES, ENPELLBENALNL, TO  FFoPR RIS Lol (B4R,

EIxk FLofeFEH

TRL (410 NH-N (#1mg/100g) T—N(%) T—C(%) W55 —N (ng/100g)

X )
RASE |TH/8R 7/15 8/4 8/30 19844F 1985 1988 1984 1985 1988 1986 1987 1988
0% |5.93 5.33 0.53 0.18 0.24 0.24 0.20 3.21 3.09 3.23 9.67 12.51 13.69
x H| 20 5.31 5.09 0.60 0.19 0.21 0.22 0.18 2.64 2.60 2.93 7.57 10.22 11.81
R47) | 50 [3.95 5.12 0.46 0.22 0.14 0.17 0.13 1.45 2.00 1.96 6.32 7.05 8.15
100 1.57 3.29 0.36 0.19 0.07 0.08 0.07 0.45 0.75 0.93 1.63 1.31 2.14
0 5.47 5.27 0.70 0.21 0.25 0.24 0.20 3.14 3.17 3.35 11.07 13.14 14.93
#w W 20 5.34 5.46 0.88 0.23 0.22 0.22 0.18 2.67 2.62 2.80 8.65 10.79 11.45
R %| 50 5.27 4.52 0.79 0.21 0.17 0.17 0.14 1.72 2.00 2.08 6.15 7.11 8.04
100 1.50 4.43 0.65 0.20 0.07 0.08 0.08 0.49 0.70 0.94 1.81 1.21 3.57
0 2.09 1.74 0.42 0.20 0.23 0.24 0.19 3.13 3.15 2.95 9.34 13.35 13.60
EHBFE| 20 1.63 1.30 0.39 0.19 0.21 0.22 0.17 2.62 2.69 2.71 6.52 9.89 10.76
50 1.12 0.98 0.35 0.15 0.17 0.16 0.13 1.87 2.07 1.88 4.50 6.09 7.35
100 1.39 0.27 0.24 0.12 0.07 0.08 0.06 0.37 0.62 0.74 0.53 0.34 0.71

i¥) #1400 NH-N

1119884F
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1 WK (100H ¥ 1 7)
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L sof O-77 -t 35-"7 oo
L 0-0100
£ ol
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7/15 8/4 8/30 WA 7715 8/4 8/30 10
BIX SWEOMMROWE (19874)

100H % 4 713140H ¥ 1 7 RS ENREH e~ T
TEARES H OFFH L A20% i this <, LAKEFEDHD
BAEDTH -7 BE21),

3 HEBEEKTBOET - &

HEMIEETRIBDPEOBEHE VDT, KiF
DEH - PRICEEIAORL Y, 0L %H
HICHERE Y ST 5 2 L2 X 0 SR E A R
TEBEL LI, BAMEIE VO TEYE LG
YEDLIELNTEL (B1E, $£48). BHER
FRIGHBR AT, BEOWNERAS V2o
EARRWL (F— 74, EAEERIZS VD
B DB X TR O EORNILH L 2T,
R E D & IIHINATE L, RE S Dk
BERLA E1R), HERERCIIMBR LD
ENEDBFEN N—0.2kg/a D BVH, ARHESRE
2, R TEHMBRICHATS ~10% %0 7
(E3H, E4H),

W40}
z o
% °®
;’,: 30 $
% (o]
4 Oa . .
5 op O HY
g 20F o @ HRURE tonri7)
. A HERFE a7,
(%a*ynm) T
0 m % 50 m
MR EOFIAE (%)
B2E MIEEROFAR EXKEEDE

(1985~ 19884F)

4 WERFLHRBICHATIHENER

TR ARARICIE U 7 IR X B R o
EBX Tl00% R4, BEKERX TIX105~110%T
HBIENLAT, THEBEEOBRIEIIWIG L
RULHERREEZONE, LIzdi-T, #EHIA
ATERCHEERENIOR Y 4 T2 RTS8
&, #5RISRT LD TGO THBEHOFEI R
PREL, AODETEE (B3K) KELCTHEE
R#E#* N—0.2~0.8kg/a % PFH L, EIBDFMME
Wk % 2 ~ 3T 52,

g i
*
X

[
P SRR

H3E@ TELBAEI00%ENKEE
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Ea4k NEIEHK Bo5E¥ KEOER
13 He k47 %
(T!ﬁ%:o) AR LK G % (%) e e W .
A 19864E 19874 19884 2B (454 HRRFE NK 1L _Eftfrz,
1t 0% 100 100 100 RAZE (10084 4 7) S RE R %
ﬂﬁ (59.4'(9/3) (66.3) (65.1) %| kg/a kg/ 2 kg/a wy/100 g
20 101 92 102
B 50 104 09 103 0 | 0.4 0.2 0.2 13
100 108 106 103 20 |04 0.3 0.2 1
OR5 19 1087 17) 50 | 0.4 0.5~0.6 0.3 7
W 0 102 105 17 100 | 0.4 0.7~0.8 0.3 2
o2 104 109 107
R 50 103 105 110 ) OB=HITEHTTROGAIBEIREY 2 9K
#0100 123 108 105 B 5,
45 0 56 55 65 QEZHHT WFICHR) OHFERL TR THE
2 2 48 50 65 *¥MET 5.
#0050 40 34 44 Q7 NH) LEOHEIEER TS 2L, BEREL
100 24 19 25 2RBELT D,
1) 1984~19854E 157 — ¥ HRE
5l B X &
1) #EHEAN - ERKE - A H— - EHEiH(1963) 2) SHEEKR (1990) :#EFHEIBACHBEREZR
I REEBETTENORIBREOEYENTIZ. WK OMIESE. BELHFE2, 1~4.

FRRAPIE 1, 24~29.

Fertilizer Application Improvement Using Coated Urea Fertilizer
on Planting of Rice Paddy Field on Restored Lands from Coal Mine Damage

Toyopa Masatomo and Yuji SIROMARU
Summary

Soil feitility of restored lands from coal mine damage is generally low, which brings about the poor growth
and yield in rice plant. To improve the low yield of rice plant, a new method of fertilizer application using
coated urea fertilizer as basal dressing was investigated. Since the coated fertilizer had high controlled re-
lease properties, rice plant didn’t absorb excessive nitrogen. It was laborsaving that topdressing at vegetable
stage or at ear formation stage was needless in this method of fertilizer application. In this method, amount
of absorbed nitrogen by rice was high and dry weight of rice plant was heavy. Further it was confirmed that
the recovery rate of applied nitrogen and the production efficiency of brown rice were higher than those by
the single use of compound fertilizer. An amount of the applied coated urea fertilizer could be determine by
measuring the developmental amount of inorganic nitrogen in the cultivated soil of the paddy field on restored
lands from coal mine damage.
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IR ERIHHE O ) 3898 ik

F1H
ALFARC - H EEF

DEARA LIAEL DI B

- g - R

(4 EEBREITERTL 2 E8)

SEBAEOBAFT AR E LT, ORRA LML, ZONRICRIZT REEGS 0 hRsEco

WTREN L 720
BReERcix, 441 ~ 2 EB LR AR

NI EWURIET L7o2, MR ER 283 T8 1CRIY

L, LkBARW0%ETH, Bt 3 ~4 EHTLLRANED S OLEASORRICE 570 LAL, oD

62 3RAREL, MHORBRBED SR,

WIEY 2 &, (B 2FBDHRE LAHIRBEINERL

o, B4 Y RRARKCERFGMET, 7T PRI LTRAFET T AEE520 5

b (AN

fiib 6, FRAMIEEEAT S & LRIWKICL Y, LHRARI0% T TRAEH 3 ~ 4 FEAIHOLERA

BV D LG, TR EORRER L. 512,

fibo 2 dAT 5 L LIROMBU OB EMEIEFL L,

FSAMIEEUHT 2 LB+ RRERRULSREOMMAE L, P24 ~SETERBL,

(Keywords: coal mine damage, fertility,

] =l

HEHOWIBIZ&EOH 9 HIAELIHVTHTS
D, REDELE (15em) 2HEHRTHL-OELEBD
RBOMSTIROEZFERICIIEMY L L+ 254
BEV, Lzd->T, HIBEOELIZDIETL,
YEMOLEFHRINWESA LGN D, SRR TH
TEERDRBEL, EE~DLERAREEL L -
TETHEY, 2hE LTIHRIME (OLRAZE20%)
DTFTHo-Td, MA/MIIIBITWAERLD Y,
R T 2 HEIBS IR TS, ThET,
MR % EI12 LA S hTvi 450 ps)

cattle manure, topsoil mixed with subsoil)

KRBT AR5 IE v, £ 2T, LEARA
L7fEL 250, EOIRICRITTHE L I RHhE:
WKEOWTHREH LD TEFOBREYRET 5,
2B B ZE

1984~19884E £ T, KUBJIIIC & % iR HERS L b %5
DHEEKHLEX A, 1,/2000a 757 NEy k
D2HT, Kfg (= F=L), ME(FrYanF)
rHEE L

e Lt HiddticC L, LAELICER
AT 2H4E%, 0, 20, 40, 60, 100% & L, Lot
BRANZHE S BINORF LY & LT, BE (Bios

BIR HBREOHMA

X 1 2 3 4 5|6 7 8|91 11|12 13 14 15
LA
(%) 0 20 40 60 100 0O 20 40| 0 20 40| 0O 20 40 100
% # #® W B wm b 5 4 5 A HER
Boom PR e PR ey p)
(VL R AE 3 e it 509 34 (VL H A 3K e 1)
F2Rk HEIBOILSH
. pH EC T-N T-C CEC AIRMERS 1 4 >~ (me/100g) HEhE
(H,0) Ca Mg K Na h AR
e % % me/ 100z mg/ 100g
£ £ 7.4 181 0.21 2,50 23.2 20.2 32 0.1 0.6  61.9
L | 7.7 84 0.04 0.26 150 11.3 5.2 0.05 0.5 4.2
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BRERERARBEMAREA (FY) %105

#WL) FTIAH S XiEBAI LT AN F5ANER

(K5365~71%, &%EH0.36~0.43%) WAL,
fRH 513909 /Ry b, BAELTANFSAHERIL
200 g /K v b EAFERESRHCEERHE L, HL,
Fb & A RX $1984E DR DR E M IC EH AT
AHN7-DT, HMM%19854E 13 5%, 1986~19884F
i 3EHEmL 7, SREBEX OB T 13RI, L
WOILEMEREE 2RISR LI,

L, FHHED ) bIEREGIE—BIERERERS

LIHBERTR) 12, 20T~ THENICE-

AR

BRRUER

1 RBOBRETI
EHERECIL O EORAENF L 251X T
AL, NEOIESDENKRE ko7, L
L, fEHEXROBZRL & HITHNL, LERARD
40% E T - & bEF 3~ 4 £ HTHE (Fig
AR, IRARO %) EIZITFEEE T CHE LA,
Eft SEBIX S BBINT AR EEERBILET
Hol

WS % LR, FE ORNL A, MCBTH

ibo, E5SAMMEERMT S L, LR ASLI0%
T CIRER 3 ~ 4 EHrOMBR LEASIENE L
EAaREERLE (B3K).
1984EDIEAER &L b SV DX, TROT
ZTALE R B 19B4MEREZSIT S 2 &, HIBRWE
BRBEORBAIAOIBIEY %, e TERD
txE Ry PERLAEBOELIDRICLIBLDE
2 bhb,

2 oI

i 5 (e oMb HIR oW, LLRAENG
(A onILBRIE 2, RARLO%LLET
FOBMIISAE L & o720 BALEL, HMELTY
EHRBRE KE2 VD, F5HAMIE, ZbOEHT
BMmAELro/ (B4R, oI LLh, Lt
RACE DHEADIRRE & o -[ICIE, HRYD
A ICHRIKREVE BN S,
LBHICTHMbOLERAT AL, LLRAEDIU0%
THEMEREIERY LA L2V L) b8
1 /40 TiChail, PEEOHEDRIIE» -
2o BL, ZOMAMEDbOHERAERIXI0a H/201.8
tHERLZNT, fabb, EboEE&MET LI
EOMEE, EROERGECOARYOMBMAR L

DT EDENWKEN ST, LERALEODBEOBEDRICOVTL, 414
B3R BELKERVNEFREOREE(L
T\ Lt WZAER IETFETIREK

[E4 RA 5 #dE 5 # 4
FIHB| #5(%) |19844F 854F 864FE 87IE 884 ¥y CV |19844F 854 864 87 8BFE T CV
1 0 100 100 100 100 100 100 100 | 100 100 100 100 100 100 100
(i) || B (97) (48) (57) (50) (51) (61) (30) | (33) (45) (55) (34) (54) (44) (21)
2 # 20 8 96 96 102 9 95 5| 97 8 8 98 93 93 5
3 M| 40 72 97 99 99 95 92 11| 8 70 8 98 93 87 1l
4 M|} 60 7 95 9 97 90 90 11 79 67 8 93 78 8 1
5 100 40 47 81 74 68 62 26| 70 43 73 T4 69 66 18
6 |H|% 0 o4 121 120 132 126 119 11| 120 109 109 121 98 111 8
7 20 80 119 113 115 105 106 13| 114 90 98 110 95 101 9
8 | 40 77 120 109 121 108 107 15| 115 8 8 101 90 96 12
9 A 0 95 106 116 115 105 107 7| 110 103 100 105 100 104 4
10 (b|&El 20 8 100 121 120 107 106 13| 103 8 8 102 93 95 6
11 | 6|i#| 40 73 94 98 103 113 9 14| 100 8 91 97 8 9 7

it
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13 (& 20 100 97 96 112 105 102 6 1m2 91 92 113 8 99 12
14 |A 40 72 88 99 103 100 92 12| w7 70 8 100 78 8 15
15 100 24 37 77 8 8 60 40| 74 62 — - 83 73 12
) () Iy St
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14| 0.17 0.17 0.22] 2.1 24 29| 223 19.5 22.8| 7.8 5.9 9.0| 30.1 34.1 36.7
15| 0.17 0.09 0.12| 0.6 1.1 15| 165 14.7 17.3| 1.1 3.6 6.0| 2.0 4.1 8.5
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Increasing the Fertility of the Restored Paddy Field from Coal Mind Damage
1) Increasing the Fertility of the Topsoil Mixed with Subsoil

KiTAHARA lkufumi, Keiko INOUE, Yasuyuki NAKASIMA and Tetuya SHOUGOMORI

Summary

To prevent the lowering of yields in the restored paddy field from the Coal Mind Damage, the influence of
mixing topsoil with subsoil on crop yild and the methods of the increase of the Fertility were investigated.

The results obtained were as follows,

(1) By normal Fertielizing, the yields were low with increase of the rate of subsoil-mixing to topsoil during 1

~ 2 years after restoring from the Coal Mind Damage.

Yields obtained by the soil that consisted of 40% of

subsoil and 60% of topsoil were increased year and year, and became equal to yields of non-mixed soil after

3~4 years from restoration.

(2) By heavy fertilizing, high yields was obtained constantly after 2 years from restoration.

But fertility

seemed to become lowering because CEC and T-C were not increased and ammonification was decreased.

(3) Soil structure was much improved with successive application of rice straw and fertility was improved

with increasing of CEC and T-C by application of cattle manure.

The yield obtained by the topsoil mixed

with less than 40% of the subsoil became equal to or over the yield of non-mixed-soil afer 3~4 years from

restoration.
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properties)
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Changes of Physical and Chemical Soil Properties of Consolidated Heavy Soil Paddy Field

NAKAMURA Hirosi, Noriko BABA and Hiromichi SIMOKAWA

Summary

Changes of physical and chemical soil propeties after consolidation were surveyed in the consolidated farm

land of Chikugo heavy clay region for six years.

The results were summarrized as follows.

(1) Physical properties of soil : The coefficient of water permeability at soil depth 20 c¢m decreased from 10

~55 em/sec befor consolidation to 107 cm/sec just after consolidation. After six years, the coefficient of

water permeability increased only slightly to 10 ~  cm/sec but didn't improved to the level befor

consolidation.

Soil hardness differed according to places in the consolidated farm land. The weak stratum

in places reclaimed from Creeks became gradually hard as years passed and soil hardness approched to the

level befor consolidation.

consolidation and remained in the state for six years.

But the stratum other than the places reclaimed from Creeks became hard after

(2) Chemical properties of topsoil : Total carbon and ammonification quantity of topsoil decreased sharply

just after consolidation but after five or six years, they aproached to the level befor consolidation. The

speed of recovery of available phosphoric acid concentration after consolidation was much slower than

those of the total carbon and ammonification.
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Soil Properties of Cultivated Land in Fukuoka Prefecture
2) Changes of Chemical and Physical Properties on Paddy Fields

Mitsul Hisakazu, Yasuyuki NAKASIMA and Ikufumi KITAHARA

Summary

Chemical and physical properties of soil on 259 paddy fields were investigated every five years.The paddy
fields were sampled from five main soil groups in Fukuoka prefecuture.

Formation of available nitrogen decreased considerably in Gray Lowland soil and Glay soil in five years.
Available nitrogen was positively corelated with total carbon and with total nitrogen.The fact indicates that
application of organic matters to soil plays an important role in soil management.

Calcium and magnesium saturation percentage decreased in general. And content of exchageable potassium
and potassium saturation percentage in creased in five years, respectively.

Generally available phosphorus accumulated in five years but the accumulation was not so much as in up-

land soil.

Plowed depth became shallow in Gray lowland soil, while it became deep in Gley soil.
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Forecasting of Immigration Time of Overwintered Adults of Rice Water Weevil
(Lissorhoptrus oryzophilus Kuschel) into the Paddy Fields by Heat Unit for Flight Muscle Development

TakeMoTO Hiroyuki and Masahiro YAMANAKA
Summary

Immigration peaks of overwintered adults of rice water weevil into the paddy fields were estimated from
adult population density in the paddy fields and light trap data. Application of heat unit for flight muscle de-
velopment to estimate immigration peaks of adults was also discussed.

Occurrence pattern of adults in the paddy fields well coincided with light trapping pattern. So, 3 peaks in
light trapping pattern were considered as immigration peaks of adults into paddy fields. Since heat unit was
closely related to accumulative percentage of adults captured to light trap, immigration aetivity of adults was
considered to be dependent on heat unit. Heat units at 3 immigration peaks calculated by Hokyo's method
were ca.55 degree-days. ca.90 degree-days and ca.130 degree-days, respectively, and the variations among
years were small. It was considered that the heat unit values could be used for estimating and forecasting
occurrence of overwintered adults.



BRRKRIHR A-10

Bull. Fukuoka Agric. Res. Cent. A —10 :35~38 (1990) 35

FHER _RRR=V /) F 75 OEFEN L REHEE
RILHK « FHEE
(RERTSERT & HE4H)

IRGER ZRREME= 2 7 F 7 3 DEBTHELBIS ML, BRUREHIEER LI 570, HBHY,
IR R UREAE R AR % & D4R - U - SR OBIUR - UM T2 W CIRET L 7=,

SV FATOEFTHRERRDE BN CH B, ONATHHSH LT, BHERMEZI10BRF L L0
D, HEMRS A, RANIIIARE 570 ORBOMIREY 7 I XHIZHNTEST, w7 )R
SS0~700RDHFICKESWHF R END, @=Y 7 F 7 TRERIZLAHb ST, BORIFEINAS(, B
RIGBAVN ST LIS & DBBIRMA 5 720 D=3 7 F 9 5 OREBEIIBIB TR 0L B HRAH S N7
YOD, BT IXFRIHAT, HBE, BEROMEIC L HBEEASNTRE LTS ¢, ML

HEIEN TN,

RALERIEDIOIE, ROSICHET 5 LEHD 5, QHBECHT bR R LA BEN0
BRIENAAE, ERRUSTED 6 A2 IGHENIZ11H208 ~30HTH % o @102 &7: b WIHHR 38
FUMETIA PDE S kg, 1LATWIZT kg, 128 LU0~ 11kgBETH B, OF 1 EEMER10a
BLDBERATHT IXFORER (dkg) £ 1~2kHIET 2,

(Keywords : two-rowed barley, growth characteristics, cultivation method, NISHINOCHIKARA)

H# 5

ZYF NI AFBERRE D LA KIS
BHMEE AT 2 AR A & kEY L LT1987
FIERE OREEFFAIIRAE S h Y,

AT B R O B AR B 7Y,
SHRARDERARUFARRICET A RE - SAEL
LTRWICEREL A S RS,

Z ZTHRMHEOT BRI R R E# D S AR
HREHERW 2 WL 57012, BEMEHR (R
EKHHER) 1I2BWC, BHEY, HERRONER
WRLLBEOEE, U, BERCENR, (LY
EBEICOWTRE L, =3/ F4 5 04EEL
REFHEHEEHO ML,

# B A &

1 A

SVIFAT HERHEE L THTIXE, 4152
239 X%V,

2 HEBRERDFT R URERERE

REFR AREHEAR), 953 KE (B
R IR EBE L SL/SL, HEKR) icBwT,
1987 ~ 1988 THREE* 1T - 720

3 HEROMEH R UHHEmE

KX OWRIIE 1 KDL B YT, #FHE T

5130cm, 5eH130cm 4 SLFORET &8 F Y LR CTH B,
BIEEIEE 1 BREIE (52 0R) % E8iEkd ~
54, #2ELEM (L) Z2HE 2 ~ 3ol
ICEM L7, RERBMER, 1X5mD2KEE L,

4 BERIBERUHEEEERAEE
BRIEBIIEEOFEDICL D, 1 RiCDo XM
R20F0 2 RETRO-, MEHMEGEATREL
A L, ErNEs/ s —5— (TM—058) ¢
R 159 T1T 5 720

F1R BEBREOMEK
WRER (NBSHke/102) 102 471

No. AN OLRLES, —

ER+ 184 258 BERE (g)
1 EDVEE T 5
2 1AI0H ’ 5+4+3 7
3 B3 A% 5
4 DT 5+4+3
5 ’ 5+5+3
o 1AzH . 16t 7
7 HTI K% 5+4+3
8 =Y FHT
% 12108 g 544 +0 1
10 HhTIXER

11 ” 11
ik) No. 1 ~10i21987, 19884 2 #4E, No.11iX19884EKE O AN,




36 RRERERARREMEREA (1Y) 8105

BERUEE

1 E£FHR

19874E AT R EARIR, £, EMTho7:
Zehn, MPOEBIMAFIEICR (ERET, #
B RSN BRMOMoOMERICL DE
ARG N, RMRARRE R4 Lz, Itk *
REWNTH 7205, MBEIRRRE -7,

19884E i IXBRA- CEM AR A - 7o 120 MB S
%, - A TEEICHANTR D 5 1o B
WERETH L ) OFFED Y, —HBTHANSRE
B L7e WU, MEIXI987LERE L RIEET, 2SI
ThHol2h, GHIIRRH -7,

2 EHEHM

(1) MR O HEE - A

=) FNIOUATHEIH LT, BEHOR
WEIC & B - RAMORE W Hidh 73 XF L
FRET, BEMLI0BR LA LICLH R
BAMORT ) Fibic5 8, KAMT3IAT
bot: (2R, T/, BEWMELIOEELTAHS
LICK B - BHOBIERE I IXAF LD
RRKEDNS Co

(2) HEEENE

V) FHhTORBENELOMFEEAD L, &
ELHNEBLIDDOmY - DRI 7 I XK
RCED-7 B1R), HREZBLAZESI

/o2& IHEMRIOME - B

o M O% M W EM AN
AR A H
11. 10 -7 -4

=Y IFNT 11. 25 4 A15H 5 A27H
12. 10 +3 +2
11. 10 -7 —4

AT IXF 1. 25 4 A15H 5 A268
12. 10 +2 +1

i) A - N ARG E KL LTEDOETRL,
1987 ~ 19884ERE 2 1 SE DI,

E3IFX BOEME MR (1989F, 11A5AE, HERE0R)

s | NN e mE R
om g “cm q
—YI)FhT 103.8 1007 1552 64.9
Hh7IXE 91.7 825 1270 65.0
12795 % 83.8 861 1215 70.9

i) OBFEIR TSNS 5 THIE,
OEIEEITE— 2 ¥ b /HIRITEX100TKD 72,

0.8
70k PY
° [ ] 0.5
a 6of- Ceo 1.8 L4
8 o © ® 0.5 @ % 3
- N )
) 501~ 8 J 0.5 1 0.5
% 0 °.
40=
(o)
(kg) ‘
30
[ | 1 | [ | 1 | S |

00 50 60 700 800
o 357 0 B (F)

EIE BB
OB I3 EKEBRE (1 ~3#5) 27R¥, BL., &
A REKERESE,

Q. =>/F¥75 O:#73IXF
D1=HD, ntBis hEEIIS50~T00RBELE XS
y (A
(3) RoOFLE & BKIER
EREEH R EY 5 2 2BROMERE T,
ZY)FNFEHITIXF, £ 27YT XN
TN A UEDOHHENEL, E—2 7 MIKE&D»
1o, BOBFEIKE L, ToO&F, BRERR
NEhot: IR, =2/ FhTIEERIILD
b oY, WERESYT IXAFLAREDHTDH
AV DB, THEMOBOBITEIKEV
72D Thb,
(4) IBFEN, BT, MEACE: L MEEYE
A, MR, Bkl FhIOMER

HOBMEIE, P77 I XFICHNTVThORLRRKIZ
BWTHIBMEEIE BT ERERBER TV (S
43), &R, BREEOHREIC: IBEELEOR

Fak BEY BER, WEACHENIENE (1988%HK)

REN & H 4 KR BER | BH5s Mkl
HA NS kg/102  kg/102a %
R+ 168+ 238
0. 10=%/%43 59.1 &
2 5+4+3 7 59.2 ]
HTIZF 5 5.0 P
Y] FhI 5+4+3 60.4 ]
1. %5 ” 545+3 60.7 #
" 5+6+3 7 60.3 #
H73ILE 5+4+3 4.8 PoH
Y )FhT 9 5.4 PP
12. 10 ” 5+440 1 5.2 PE
hIAF 9 55.0 &




L JRH  RMGER Z S RE=2 ) 74 5 DEFEN L RERIEE

37

BOKR BEN-BERLLETH DR -AH

o g6 ) R ' adi/ich [k .
GO N R B e FRE ST o RESE
HA ke/10a| &/m 9 kg %
5 694 0.2 43.1 61.8 110 1
=V I)FHT 11.10 7 736 0.7 41.8 66.0 117 1p~1TF
5 679 0.3 40.2 58.4 104 2 TF~#HEN
=V IFHT 11.25 7 658 0.3 43.5 56.2 100 1k~1m
HTIXF ’ 7 606 0.3 40.4 52.8 94 1~17TF
=V )FhT 9 524 0 46 .4 43.9 78 1Lk
2 12.10 11 527 0 46.3 49.8 89 1k~1d
HTIXF ’ 9 508 0 44.5 43.2 77 1¢p
” 11 554 0 43.8 45.5 81 1

E) ORMERE (Nstkg/10a) 165 +4+ 3, QEIRINE :

5 TR,

o0, ™1, 42, h3, $4,

QHESIERE © 1987, 19884ED 2 HAETFIMH, BL, 77 3 XX OIBHER 11k X 1319884
DF—-F%#WITL T2 HIEEPHMEER L ORLERE =2 /575011825018

#1001 L TR L7,
BADEBIALNTEE LTV, BiEfoR
Mol & B HEXBHON, BIFTHERNEN S 7 3
ZF LRARICR LA HANA SN, =2/ Fh
I OBHEEIB OO TRENENW 2oL %2
b,

3 RERTTELED-HOHEZE

(1) AR & R

P IRHRE L RET 5 &, B4k (11A108)
T3k - Bud® (11A25A, 12A10R) 12H~TI10
a7 7 kgIBFHROBEERIIZINEIR LIzAS, #
REBEGKRE L, FHERRL, HMEAEORTH
ROoNS: (HESRK), COIEILBIBIIBITS
FRIRBINC L 2 ZNDTHREHE IR E VA, B
ARBRIEDOE S S, #1002 K h 5 kgRIED
ITIHDENBEFE L ERE SN, BIFTIIE -
BRI, BEOBAIC L DRIRL 255,
B, WNEBOHRLRLTOVWERE (11kg) OFE

DET % CHIRRE S /NS oz

BIgtEARE I RFEIZ118 8 HIBETHREL ST 3
RO LIRBEIN TV A T L h s, iR
BERITHAE=V ) FHIVDEBORRIAEE
¥ ZAERUEERT A LILAAEEEZ SN
%o

{2) HEALE

BIEOR L BB TR TS L, £1EEENH
HLARKEOWTR S FREE C % o 7225 38, of
Ly ERBOEMIZE Y, REVETHERL 2
~ 7 %DWIHRERL, FICBERSL02 K7:0
2 kgWMEABINET LS (B6F), L2L, 10a
Lo 2 kgHRE TIRBKBENKE TS
ZEHG, FHREKMTREEHEOHE,SH%E 10
HOBRRIZ10a 4720 1 kgldASS CTH B EE
Zbhb,
DEDZEnG, =2/ Fh5REREEEDT:

BOR MRECET - NE - RE

. N ki K a%7:) @E
i % BB BB g e TRE STCUE RESE
N5 kg/10a A/ of X 1008 9 kg %
JEHE4 16+ 250
5+4+3 658 174 0.3 43.5 56.2 100 1 E~1+h
Vv IFHT 5+5+3 669 179 0.5 42.7 57.6 102 1 kE~1+th
5+6+3 691 186 0.9 42,9 60.2 107 10
HIILE 5+4+3 606 175 0.3 40.4 52.8 94 1¥H~1TF

) OBESER © 1987, 19884EM 2 AT, OB | 11H258, OIRHER & 7 ko OERE
KELEO, 1, A2, h3, H4, STRT, ORAERE =2/ FH5D5+4+3 %

#1001 L TR L.



38 EHRRERSRBAMAREA ((FW) $105

HOPIEFATRE L LT, HHERIILH Y
VBTN ATIETIZI0a H7/-h) 5k, 11ATF
AIETIE 7 kg, 128 EHIETIZ10~11kg BBREDT
BT, EREITHEREDS /- 1BHY
DRRIINAISHE, HRRUNERGE - fiE
WD & A 7IREEEIIZ11A20~300TH 5,
RBREEICOWTIE, §1ELEERII02 K720
BERDSTHT IXFOEHE (4kg) £h1~
2 ko395,

1)

2)

3)

5 A X W

SR - MILHEK - EEEHFT - REBEE -
ANSIEE (1988) fRFEICBAHERERT
SFREOHRE "= 7515, BRABLR
W A—8, 33~36.

HEHLE (1962) : KiROBIKICEIT AHZE.
HLEBRFH 7, 419~499.

W OBck- HEZ -] BE- LRS-
FHEk - HARBZ - 4 REIE (1989) 1 "4
AFLXHGHE =2 ) FH T, 20T, A
MBaRmE 26, 167~186.

Growth Characteristics and High Quality and Stable Cultivation Method
of New Two-rowed Barley Cultivar NISHINOCHIKARA

MATSUE Yuji and Kouji HARADA

Summary

In order to clarify the growth characteristics and to establish high quality and stable cultivation method of
new two-rowed barley cultivar NISHINOCHIKARA, optimum seeding time, seeding rate and fertilizer apprica-

tion method were investigated in FUKUOKA prefecture in 1987-1988.
(1)

Variation of time of heading and maturing by changing seeding time were the same as KAWAMIZUKI.
(2) Optimum number of ears to produce high and stable yield of NISHINOCHIKARA was 550-700 per nt.
(3) In spite of the long-culm, NISHINOCHIKARA was resistant to lodging, because the breaking strength of

the internode concerned (index of lodging) was large.

(4) Quality of pearled grain of NISHINOCHIKARA was good, and was not affected very much by cultivation

methods, expect by late seeding.

(5) Optimum seeding rate for middle Nov., late Nov. and early Dec. sowing was about 5kg, 7kg and 11kg per

10a, respectively.

(6) Additional 1-2kg N/10a for top dressing was needed to obtain high yield and quality of NISHINOCHI-

KARA, compared to the standard cultivation.
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The Influence of Climatic Conditions on Growth of Wheat
Cultivar “Norin 61" and Prediction of Growth

TANAKA Kouhei and Mitsuyoshi OKUMA
Summary

Multiple regressions of wheat cultivar “Norin 61" between some growth characters and climatic conditions

were conputed. The data for 17 years from 1957 to 1973 were analyzed.

The results obtained were summarized as follows:

(1) Correlations between the number of stems at 10 of February and total sunshine duration and total pre-
cititation were positive and negative, respectively.

(2) The influence of total precipitation on the numbers of ears was much. The number of ears was restricted
by precipitation from the end of January to February.

(3) The number of ears could be predicted in the early of March accurately by the number of stems and pre-
cipitation from the end of January to February.

{4) Plant length had high correlation with temperature, but had no correlation with culm length.

(5) A wheat growth model in some climatic conditions was made by the following regression formula of the
number of stems and ears.



R REHEIEHR A—10
Bull. Fukuoka Agric. Res. Cent. A —10:43~46 (1990) 43

RUVRERZICE D ZEREOTRRIL L xt ik

HEET - HESBH - INEXE= - FFH
(4 EEBIRAFFERT L 35K)

NEWRHATIC BV TIT0EHED S LK EIFERAORBIASE L, IHROE T HFIE
ZoTWh, 22T, TORREHE I LEILHELRE L,

HRDBEILDTORY CH 5,

1. TRESRMBICB 2 FEOF T FRER, REMOFIILRTEL, TIRPOBKT MY E
HHE$0.3ppm LT DM E D o fee T, FRELSREIHUI KT ERHL AT 5 L FRAHN S
AL, FEEMYMUI, SO LD, FRERBLEOFEEND—E LT, SYRRIHFELILND,
2, RYERZIZE DTSN $ CRESICAET T2, HEHI10~140 G5 o h %L LiSHm
ERUDDOTRELBERINTE D, COPRHOBROBBIIRSEITRICE2b0L, Mo LT
TR HLDODHENFENETH S,

3. FEESREMBOREIREEOHEI S 57,

4. RO ERY (FTE) OBHIERYERZIZE ZFBHORBESILICHVSELR L,

(Keywords: two-rowed barly, steril panicle, boron dedificiency)

&

BERHAERECEATEBRRAO - £ AEHK
BEERONESID—% EHEKELRERTH S, L
ML, ZOMEERLICI970ER LS S LA FE
ICARREMRREL, T2 3~4EORETERIT-D
WIBOPEEBOMN 1 ~ 2 HBEIC L), BERD
BOEBSTIRALZ D OBINE R 5TV 5,

FERDP S, ZHKEIIRBOB D—BIITE
%3 “b i) bAM LIFETh2RBROREHIE
FRONLH, T HEEOEREEAFE
EERTWAY, 7, HMEMH 2 EREE, S/
RECHITEECD) ERBRICLLEVIBED
H5Y, ZORBRICHE T b MR IR R
ZVEICIIPATRETREIC L ARBROREN S
LRNTVAE, LAL, HERENBT - THLTE
EARRERIRET, OMRTHA X RREE
ToTwab,

2T, TOMBICBITARRRRENDEEHE
LEDBRRBEITV, "YERSHTELEET
HHZEFHELMITHLEL BT, Bk LED
B CTHRET L 72

il

R AR
1 BEERE

19884, 19894EIZILHTABORENE H - 78
BRI KE, FL, AX, EKHBRO_FkE

DEPFAOEIZ OV TREEZRELTR/EL /2. S, &)
15, WIEERFIRROMEMNICLVAEL, £F,
TERERERE, RENREREILERICL > THE
L7z, AT, B2 ~ 3 BEMBICIT- 22,

BB, TON9EIZOWTIIBMIIZEEA % 17
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T 7, ARENSRELEGOTEPHKTENE
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FEROF Y FREIIFE—BS T - 3BEEROE
FRICHE L TRV ERYEA Nz, i, KRE
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5 | 19.7 203 566 0.31 0.16 0.23 et 1 6
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BRI LTHE D, KEQEREO K 7 RiAEIMER
BT ORSERBIET, RYVERZHFRELICL
WERTH B EHELTVET, AFIEICBVTD
W £ Tk HRP O Ay FiREAE THRZIE
PRELTWALI EDD, KEERMMIIRZE
ARELIVWHDEEL LN,

37, WA EEIESRT 5 LEmbs R FE
UL LI B b BELTVWAY, B#ETIR
ARBORE INENKEDOREIIEh o728, C
OERBATEAKBICHATRERFEL, ®7
FERBHFEVEDTHS & & b, REFHITK
R L ) AR LTV AD TR VR LE
bbb, 512, TREORENR LGOI
19704485812, ZOMT L KRROEEEIE L
TRKEOBANER - EFLTCELRHTLHY,
RO & o TRROFBESTELLTE
OTREEVIEELOND,

PEnz s, FERSREOPILMNFEX, B
T 45 56 T %0 oK T ¥ 1 o v SRR BEH%0. 3ppm L
FORES, BIORTERZICL )T WKERHHT
13, SRKERAENIC CEMERYERHE B0; T

Sa4% 47, NRICHT 35 IBRU FTE OBHR

REX | BE ME MM boE FER ¥NE BNSE
cm a  A/pot  g/pot g /pot 9 /pot %
SENE | 71 6.0 47.5 42.6 26.9 24.7 92
wofp| 72 5.9 47.8 35.6 36.9 27.8 75
FTE 73 5.8 49.0 37.8 35.9 26.3 73
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Sterility Tow-rowed Barley due to Boron Deficiency.

INoUE Keiko, Isao Kouya, Tomizou YAMAMOTO and Akira KANEKO

Summary

Serious yield loss of tow-rowed barley, due to sterile florets of unknown origin had been occurred in Asa-

kura and Amagi.

We studied the origin and countermeasures and the following results were obtained. -

(1) The boron content of the grains in the panicles with sterile florets was lower than that of normal ones.
And generaly, the soils, where the sterility occurred contained less than 0.3ppm of hot water soluble boron.
By proper application of boron fertilizers to the soils, the sterility decreased, and the yield of grain in-
creased. Therefore, it was concluded that the sterility was the result of boron dificiency of soils in the dis-

trict.

(2} In vegetative growth stage, there was no difference of growth between sterile and normal panicles. But 10
~ l4days after heading, the difference between them were observed clearly, and sterile florets showed
transparent appearance. The general features of the sterility were that all florets or florets in upper part of

panicle became sterile.

(3) Sterility occurred much where the previous crop was soybean.
4) The proper application (B203:540g/104a) of citric acid soluble bron fertilizer (FTE) prevented the sterility

easily.
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(Keywords : autumn soybean, damaged seeds by pod feeders, seasonal occurrence of stink bugs)
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F1FR BAEBBOKRE
W% #t R % H # R
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1979 HEHH EER T¥EyIy 7.25 9.5 1.8
1980 ” 2 7. 18 9. 3 2.0
1981  SUSREF T By RSt 722318 % 7.17 8. 27 2.4
1983 ” 7FOR 7.13 8.2 5.0
1984 v » 7.2 8.9 2.5
v v » 7.16 8.2 2.5
1985 HEFHER ” 7.8 8.14 3.0
1986 ” v 7.28 8.29 3.0
1987 ” » 7.10 8. 16 2.7
1988 ” " 7.1 8.17 3.4
1989 ” 722%%  7.19 8.2 5.1
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WA WE BN B KA BERE (%)
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1979 (300 4477 811 9.4 0.2 2.1 4.2 1.1 1.9 0 9.5
1980 50 13805 84.1 10.4 2.4 1.8 0.9 0.1 0.4 0.0 5.6
1981 80 18440 78.8 6.0 4.8 0.3 2.5 0.1 6.7 0.9 152
1983 54 12331 64.2 17.0 13.7 1.8 0.9 0.1 0.2 2.1 18.8
1984 (32) 3660 75.6 10.8 9.8 0.6 1.8 0.0 0.7 0.6 13.6
1984 (32) 3232 80.4 11.4 5.9 0.3 1.4 0.1 0.1 0.5 8.3
1985 (56) 3232  66.2 9.3 16.3 2.9 4.8 0 0.5 0 24.6
198 (54) 6954 89.1 6.8 0.2 1.7 1.8 0 0.2 0.4 4.2
1987 65 10839 32.9 8.8 47.0 7.1 2.8 0 0.1 1.3 58.3
1988 54 14200  66.4 6.3 9.1 7.7 7.0 0 0.0 3.5 27.3
1989 (48) 8800 55.6 5.4 10.3 14.2 10.5 0 0.2 3.8  39.0
7 - - 69.3 8.9 11.3 4.0 3.5 0.1 1.5 1.5  21.8
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Eni-hs, dudya by OREIZ1980~19814,
19834 F 11985~ 19864E D S ENATH o720 LA
L, 19814EiR>asya buyRERL, ZOFENI
FeFEICEABENOKERREICLENET
Hoto ‘

3 EEHALVEOERNREMNE

FEOBEERAXICBVT, ROEEIHL
Molh A LVEEEIEORK - HRHIREHER
% 1~5 ‘:ﬁi Lf_'o

IBEAENICENT 19865, 1 FEV TN AL
YRR VYAY D ALY DREILLBOLAT,
FAIHEHNALIITOVTS 4 85I 15 150

CHETAHMEGDRBEZBEDOLOARAT, #ALVHE
&kl LTEBRICPRBREDETH T

19864 ¥ VTR BEICOWTA B L, BIZAIEA
FEYIHARALYTIRE~9AIE—IhDHY, —
B L7, 10A LEBUEMY M50 5
Nize 2055, 108 UEORRICOVTEHALD
CREESATCOIMLEREZEL OGNS, 22T,
9 A CORBE ATEB~OBRAER, ZhllE
*EEANCOTLRR LT 5 L, KTEH~DOHEHR
OBRABGBMIZIEEL b, BLBVWETHEMED
AP ThHoTe $72, BABMBATFEY YA
ALYNBSATH~9 Ak, FYNIARXLYH
9 At ~TFH, TAZHH ALV IIBARRES
Lz, HRE Lwas, 1988448 A4,
ZOHMDEHNI APHETH -7, SEMEELT,
BABRRKEAFESTHALIPROEL, TV
AYBRALY, TAIHHALVOMRIL R RD
{FHmIdH 570

B OREREHIIIHEL IRAOBRARMIC
LoTRZY, REOBABEMO 3 ~ 4:BMKICE
NENGBORER & & AEMICH o7z, HHREI
BhMERRY, A FEVINRALYIFRLEL,



50 BRRRERSRBRETEGEA () B108
20 [
1+ e
X ‘ M ) o
50 o o
§ Fuay 60
§’° _,x///Ki>§4
,?z 0 - - 50
Bl M #*
[ THIY % 40
K /\//>< 7;;
[ %
10 .
@ )
e . . hh 20
0 0 20 30 10 20 30 10 20 30 il
8A 9 10
I ol—e .
BIR 1983FICHITATTEH £ LR « SRS E V2N
DHR 10 .
(@ : KO : %k, REMIETER)
40y 0 o3
7AW
20
20 10 J////,
50 -
E 10 " 10 20 30 10 20 36 10 20 30
ﬁ 8 H 91 10
& Fy R
@ AR 1987FICHTBEEN A LVER - DRBE
% 1 DR
(@ : BHO : %, KERIIBITERS)
(i 40
0 THsY
/\/_,_,._o )
(1] BN, © — =
10 20 30 1020 30 _10 2 30 20
8 A 98 108
HoxunM 10
w23 1985 IC BT B EEH 2 L VMR - SRR
DHE ¥
10 (@ BRBO S, RENZEITERD) E :
11z | 5o
0 e o ks
S} Ay o]
- - . gso
"
Z MT THIH
7z
& 40} 40p
9 4
&
20 20
10
0 10 20 3 10 20 30 10 20 30 0 10 20 30 _10 20 % 10 20 30
v oy T 8 A 9 A 104
- N HERM .
$E3M 1886 FICH T B EEH X ASER - sHhdar B5E 19B8FICH T B TED A LR - HRPHE
DHE HE

(@ 3O : Shik, RENIFATER)

Dj
(@: %R0 : Y, RENEEITER)



Ui A W ARS8 A WEREROERER & h 2 LA S HOREHE 51

THIHHALY, FIAYHALSDIRIZA L
BBENIH 070 THZHH A LT HHEBRKOH
BB E D o720, FVAY I ALTHTH
FTOEMTHDIZHLT, {FELTHALIIE
¥2380, T A7 A LT A5 OEIBL (1987
~19884 ) CEIHTHDEEZLND,

% =

BUEH 52143, 1978~1979%E IS LIS B B ECK
TFEEROMBEIC>VLWTHEZ T, ¥4 X4
YIZNIDBEEIRDKREP S LKRFRERL L,
BRBLACEREOWERRR, A2 H>Y
OQAFEIITIAATSTLAF Y y~=nNL>T
AFGY LAY HONEICE o7, LHE LTwa (1|
5k BE, B AOBEDTIET X5:4Y
LAY HOYBRIIERISN TRV, ZZTit, ¥
LA ZXFY LT EOTKEZMET B AH Y 4
VHRELTEETR), LrLiNS, SRIOH
BT, BRAEOKKEICBIIAFEEIDI L,
AALIE, FAXFYLALH, ¥4 XH Y y=2s
IDIEHFRETHLZ LIZHLLT, Ja(FE
TR T A HOWEREIBD TR, o7 (2
K)o YUAFEITT T XA HIZ & BIWEDHNT
HEEEIMET LAFERIZOWTRAETH 5 25,
1978~ 19794 LI II KE DIEEHIEAME T - CTHI D
BTk, BRBTIRY A LA SBICROTHENS
Molcbidnz, JOAFEITYIAAHIZES
TEOHFIBO TR -2 06, KEHED
ERIHEST, & LAMD 2 HoFRERIWICH I
HmL7dbnLEbhs, wiFhicd L hERRD
BEPLART, D ALVEICLBZHENIFTEEZIHNT
WhEnz b,

SENHAETIE, FALIHICL 2HEREI
19864E 0.2% A 5 19874E M47.0% ¥ TR & 4K
TEhERLl (2H), pALVEICL KT
FEOHEREICKITTERO—DICHIEM A H
LRTEY, FEMANE L 2513 EHERNKIIET
THEVHI' D GE b, R 2ERMTID B,
PTEN] & BRI E OB ERET L2 L 25, [k
D EIHFED 7z (5 6 [K) 451, FEMAED -
721986418, BUMOBAKA 3L WHTH %
MoloZ &b, BRLFEMOBNIH 2 LS
DREAEBBOBL LIRE, ZOHR, WENEKD
BTICoRd o bDLELOND, FHEVIES &
EMETBRIN I AL LIZONWT, HioR
WKHICIRSEOBRAGTRE L CnE+ 528, H#

S0
L ® 47.0
" 20F
o4z L J
glv .
b 10F o . L4
% .
S5 °
0 i " rs A &1 hd '
8.10 8.15 8.20 8.25 8.30 9.5
W € M (AA)
BOE HALIEICK3WTHE CATEM & DRIE

BMOBOKBETRRRBEA DL VEHEL, ZOR
& LT, WEMIRY & hoidd i it hid 4
WP LRk AR E, B OHBUARICE
VAT 2 AR S RS T A oD, HxIC
1 AMIRRT BBEBPL R REOTHAE ) L
BLTWA, RYAYHRAADIZONWT D, B
FHME L FEHOICBE TSI LA HIrDOLNTE
N8 KEEMETZHALTETHRYNY H 2
LY LEHOBRIEI - TWAH EHEESNS,

RBELY IUKRETFEEMEST L5 2 2 H0
Ib, NHEBEOPBTRAFES TH ALY,
TAIFARALY, KVAYHALLDIFEHSEE
HMTHaEHE LTS, SEIOFETH RO
EPELNTEY, BERRTIEERD 3l EEME
EEZOND, B A LVERMOREEARIZD
W, BELVR, BRI 5 THRM BRI
RieoTH, ROMEMELI SRR LIZ LD, Fefp
R¥EWADOTFERKRD - I —210ET D L 1
EHELTWwA, LdL, 198EDLFELTH ALY
(B2H), 1988FEDAFEYTHALIYRUTH
IHHAALT (ESH) 0L ICHENED SEEIC
BADIEE D, FRMEMICE -2 L2 2ELHD,
RROBARMIE—HTIE % {, ERPMEHMIC
Lo TREBEVZE, F7:, RHOBRARBEYA
BWHERHBERHO BRI AEAICHY, S0k
) %BEEEINY — L OB TFEREORAMIC b Y
THMEEMDH S, Thbb, HEFMICH A LT
WKINEE2ZTHERBEELLY, RBICHEKTS
REDEERRITIESMOATE YT &
HO &) ICNEEOREDATIE EICL > TEF
FOHFEMRBEINTOEWERLH D, 5T,
KEW KA - EEO DA/ L LIS, D2 A



52 FRRRERSABEMRSEA () $10%

JHRICL AKRKETFEOHELERICFET A0 PRkl oW, HEERFAH 2, 147~195.
i1, PEEMOREROMBAEOATEL, 4kiE 5 L (1989) KUY NYA AL DERFER
HEFROEFRE L ELEDTREMICRF LTI BT AR S ICE RS OZHENBE) &
LENHLERBbNS, KE~OBEHE—. Rt ¥ —BiRl4, 39
~102.
5l B X’ 6) B (1979) 54 XEROTR L BB
1) RegmEfs - FEER (1979) ¥4 AhEK 1Bl 33 ,98~103.
HEQEERICETAHE. $28H HKy4X 7)) AFHE (1989) [ HALIIHLETAXF
DEREMENE L REORBEMZER. BIELYR EREOBNF. ISEIR33,128~133.
46, 40—44. 8) EREMIE (1985) :kvAYAXALIDOBEHE
2) R - KEFRE- - RIERL - XKEFEZ -8 SN, HEBh#E39,153~156.
BB - g - T8psk - FHHEAKK - i 9) Bk (1979) I FyoNal. Y4 XHERO
$ (1981) : AMICBIT B ¥4 XhEDHIRYE F5|. TR . AFEWHERS, pp6l~63.
BT A%, HIEL 48, 61~64. 10) Bfek (1983) Mt HicBWTKEZM
3) AAFRXR - KAF - Ak - BEHE (1952) ETHEAFVYLALHE (FH). cER27,28
KEERICHTARE B1HR). WEAIC ~34,
BUYAKEOERM. PEMERRABL, 134 11) XBEHRHE (1961) A FEXTHRXLTOM
~150. ML RTOHEIZOWT, IFARFEHT,
4) AEFXK - KEAA - AR - BF AR (1955) 51~53.
TRKEERICETANE (B3, vALY 12) KAHA - BEOME (1982) I ERXTRUK
BICL D54 XDBE, HALAVEOEERY KEESTHOEROREEM. BRERARO,
67~173.

The Annual Fluctuation of the Rate of Damaged Seeds by Several Pod Feeders and
Seasonal Occurrence of Three Species of Stink Bugs in Autumn Soybean

YAMANAKA Masahiro, Hiroyuki TAKEMOTO and Tomio TAKASAKI
Summary

From 1979 to 1989 except 1982, the survey of seed damage due to several pod feeders was carried out by
dissecting harvested pods of autumn soybean. Mean percentage of dameged seeds by stink bugs was the high-
est among pod feeders, and was higher in the order of bean podworm (Matsumuraeses falcana), soybean pod
gall midge (Asphondylia sp.). Among seed-sucking stink bugs, three species, Riptortus clavatus, Piezodorus hybne-
li and Nezara anntenata, were abundant in Fukuoka Prefecture. Adults of these species immigrated into soy-
bean field from flowering stage to earlier pod-elongation stage. Adult density of each species reached a peak
from later pod-elongation stage to earlier seed-thickening stage and the peak of nymphal density of each spe-
cies was three to four weeks after the peak of immigration of adults. Three species passed one generation in
soybean field, and both adults and nymphs injured seeds till about harvesting time. The percentage of dam-
aged seeds by stink bugs was lower in the year when flowering stage of soybean was later. Concerning the
cause of lower percentage mentioned above, it was considered that adults moved into other suitable host
plants when flowering stage of soybean was later, which led to decrease in the number of adults immigrating
into soybean fields.
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Effects of the Paddy-upland Rotation System on the Growth and Yield, the Ecological Changes of

Weeds and the Physical and Chemical Properties of Soil in Sandy Loam Paddy Field

OHGA Yasuyuki, Masanori ONO and Kouji HIRANO

Summary

To establish the best paddy-upland rotation system, the effects of paddy-upland rotation system on the

growth and yield of crops —rice, soybean and wheat plants, the ecological changes of weeds and the physical
and chemical properties of soil, were investigated from 1982 to 1988.

(1) The yield of rice and soybean plants by the short-term rotation did not differ from the yield by the con-
tinuous cropping ordinary or upland field. Wheat yield was high by the paddy-up and rotation, but it lodgy

occurred.

(2) The populations of summer and winter weeds were reduced by the paddy-upland rotation.
(3) Total carbon content of the soil was reduced by the paddy-upland rotation. The top soil hardness was in-

creased in the period of upland fields through five years. The continuous aplication of barnyard manure in-

creased the yields of crops and the top soil hardness was not increased.
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Relationship between Stem Color Value and Nitrogen Content of Mat Rush Stem
NAKAHARA Takao, Nobuharu MoriFuji, Mitsuko YANAGIMOTO and Tsuyoshi SUMIYOSHI
Summary

Yield and quality of mat rush were influenced by stem color and biomass at top clipping time. Evaluation of
stem color was very important to improve application of nitrogen fertilizer and control top clipping method.
This experiment was carried out to determine stem loci for evaluation, to select optimum method for stem col-
or evaluation, to analyze the relationship between stem color and nitrogen content,to estimate adequate sample
size.

The results are summarized as follows:

(1) Gradient of chlorophyll content of individual stem within same tiller was measured. It was stable at mid-
dle of longest stem, which was suitable for evaluating stem color.

{2) To evaluate stem color, three methods were compared. Stem color evaluated with color scale used for rice
was closely related to chlorophyll content, but stem color evaluated with Chlorophyll Tester 'CT-101' and
‘SPAD-501" was not related.

(3) Value of color scale and chlorophyll content were closely related to nitrogen content. Correlation effi-
cients were 0.828 and 0.721, respectively. From these results, it can be conclude that color scale used for
rice is adaptable to nitrogen diagnosis of mat rush.

(4) Adequate sample size in evaluating stem color was estimated based on coefficient of variance. Required
least sample size was 11 tillers in 90% confidence level and 5% assurance.
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Effects of Organic Materials Applied to a Mat Rush Paddy Field
MoriFusl Nobuharu, Takao NAKAHARA, Tsuyoshi SuMiYosH! and Hiroshi MATSUI
Summary

This study was conducted to clear the change of quantity of nitrogen in the soil under the low temperature
and the effects to growth, yield and quality of mat rush in case of applying organic materials to a mat rush
paddy field. ’

The results obtained were as follows :

(1) The quantity of nitrogen in the soil from January to February was influenced by ground temperature. In
case of the cattle manure, it was high, but, differgd by year in case of the rice straw.

(2) The quantity of nitrogen at April decreased regardless of application of any organic material or amount
of basal dressing.

(3) There were exponential correlations between the quantity of nitrogen at February and growth index

(stem length X stem number X stem color = 100) at April.

(4) By the dressing of organic materials, especially the rice straw, the stem color from March to April
changed to deep green, the long stems increased and a good yield and quality was obtained.
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The Methods of Gathering and Prevention of Mites on Products of Mat Rush
MATsUI Hiroshi, Ikufumi KITAHARA, Yasunori MURAKAMI and Tadaoki TANAKA

Summary

Recentry, the occurence of mites in tatami is in problem. The methods of gathering mites from tatami facing
matting, the comparison of the number of mites in new products of mat rush and in the one used for a long
time and prevention of mites were investigated. Obtained results are as follows:

(1) In the method of washing a mat rush with 70% alcohol solutions after unknitting tatami facing matting, a
great many mites were gathered.

(2) From the tatami facing matting used for ages, a number of mites were gathered, but from the new one,
few mites were gathered.

(3) The treatment with paradichlorobenzen was effective in the prevention of mites.
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Influence of Brewing Conditions on Soluble Constituents of Green Tea (Gyokuro)
KusoTa Akira, Kaoru Onmori and Hiroshi OHMORI
Summary

In order to determine the optimum brewing condition of Gyokuro infusion (liquor) for canned drink, the
effects of temperature and time for infusing on soluble constituents in liquor were investigated.

The extraction rate of soluble constituents in liquor increased as temperature and time in infusing in-
creased, especially over 60 °C. Comparatively high grade Gyokuro was extracted more easily although it
showed quite a similar pattern in infusing to that of low grade one. Soluble nitrogen related to amino acids, a
constituent of Umami taste, was extracted easily even in low temperature, when it was done for long time.
However, extraction, of tannin, a constituent of bitterness and astrigency, was limited under 40 °C. Color of
liquor was browned significantly over 80 °C, because of increase of absorbance on 480 nm.

Thus, the optimum condition was infusing for at least 20 minutes, maintaining temperature under 40 °C.
Moreover., it should be said that taste of green tea such as Gyokuro could be controlled depending on the choice
of infusing conditions. Besides, because of simple and quick measurement, absorbance and EC could be
utilized to examine a degree of browning of liquor and a quantity of soluble constituents.
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pH AO BB, BLAROBHEICIX, TR
MBMEIZ L DETETL, LMV MREAERIZE
DELIZIETLT, 0.5BEDEBTAHZHLM,
ASA-N, LEWHRML/A3X & 4 XD pH i,
MBBRE CIIB A SRV, LMV MR
BB T 3XTO.51F, 4 X TO4BERT L,
$7:, CD EHIZRMUZ S5 XD pH &, Inzkid
BIZX > THhPEMICER LD, VRV FRELH
TIRFELCOSEBERT T A2MMTH- 20 L2L,
EMBANEE EEOFEMRICL - T pH IEH
¥2135') COSBELALTWANT, 3RT
BHEEE ARESEKTRBRHEOpH LDET
BHICHBETELILIRDONT,
BEHFR70-EBET-7 22BN pHIF 1R &
H0.08, 7=, ARESKDpH IZEFRFNR IR &
h0.10, 0.08E K shTHBY, EEHFA 70—

F2H Nk - WMEICL B pH, EC RUBRENEL

EC % % K

BRE BER | M a) d3nm 40am /A

MgEE | 5.99 876 0.118 0.060 1.97

&k | 5.89 924 0.126 0.065 1.94
Fuis | 5.5 957  0.309 0.240 1.29
(2R) (5.59) (947) (0.232) (0.167) (1.39)
e | 6.49 1023 0.172  0.067  2.57
3R Mk | 6.49 1069  0.214 0.084  2.55
&M% | 5.97 1096 0.28¢ 0.187 1.52
(4R) (6.07) (1092) (0.257) (0.123) (2.09)
mmzEs | 6.46 1019 0,171 0.067 2.55
S imgkik | 6.52 1026 0.210 0.081  2.59
#Hik | 6.05 1085 0.248 0.122 2.03
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BRI L D pH OET A5 THIHIT & 72,

KU 2 7 BOREREFRDHLE MM 2 HE TR
ATELWEEDSHSY ECHOELIIRNE ST
Hols

1 RO EC 1&, FHATOMBMLIIZL ) E
AL, SOV MV MRELETETERL, &%
T80y S/ emEHE LA AHHIATED L7z,

ASA-Na LEWHEMLAIX - 4K 5D
EC i, NalEDWIIMIC X B EE X LRAD, WA
O RE RIS TIX150,S /emii ¢ LA 52
EPBOLN, LaL, sk RELEBEICE
HEABERMOIRE 2K E W OTMIPWE
MChotl, T/, CODFHRMLAESEDEC LR
B3 - 4Rk E51c4% <, CDDEM
ECOLRBRIIZORWEEZ LN,

BEHFATO-EBHLL2K - 4K - 5SEDEC
i, IRLY 2K, 3XLN4ARK - 5EKEHTRIC
B, BETRAT0-%G+THZLTECHLR
PETHHT A LA o,

KIS, 7O YRRREFEE ) ¥ BORBORK
LRWEDIEL LTHIEShTWw a2Vl
BRDEHITH otz

1 KL DR SERE WS FEIRAT OISR I & 0 %
FLEAL, VIVIRELBICEIYVEICLERL, B
ETHILPBOLNL,

ASA -Na LEHEEXBRMULA IR E 4 XOYLE
&, RMBEORBEIC L DML SRR
IRRU 2R EDBALAICE L e oz LAL, N
B RELBICLAZHEN 1K - 2 RICH~NTHY
IEI SN ThBDT, L ML MREBROBRTI
3 AR IR LY EL A BBMTH o720 &
i, ERFE»IL VMG SN THHRMBEBICL S
EAMRKEVDOT, 2R &L -H4E134700m

IR KERUEKROEERERR

RBE | Xk & S i %

1K |# % BRER SR A8

2R | bTPRE RREABFR  EaMER L
3 | RRRE R REHEKk "

1K (R & R #

SR | B & R4

) SKIR4REEBELT, Kb rkiTEKRIE
RRZANFTCHD,

TP LR VEL LR TH-70 72, CDE R
SIS L7 5Xix, CDICHflZhRYH DD,
HHNIL B ED LRABERICR L HLVEERS
h, AXRILD\E L REMEALRLE 572,

BETATO-HBHLI-2KE - 4K - 5 EOWKL
B, HREHO 1K - 3SRICH~NTEL, #FY
A7 0—&FREEED LA P LVIHITHIE
MTEBLLEEZ LN,

BREREICLZEREF) v 7 0kaELUEFKIE
EIRISRT LI, ASA-Na kL EWHiFmLE
HEHRA7O-%EFLI-4RE, E6ICCD 2FML
LSRR RA o7,

SRIF4R L WBRIZZA N FTBWLLBLE, L
FVFRSDTHICHVBR L TH S, EFAER
e bEh, F/oKkBEBLIDTNIRAEELS R
PERGHEDVO 4R EZBZOUHL, LIF0H
ETHE ShABECTHo7o E4ED Brix i
THPHEIIZ, ASA-Na LEWOHEMIZL 5T
Brix #tEEIE® & 1M (ASA - Na O A%
M5 E Brix EREH % 5Y) THHA, LI
VEREEFTAX 75 CD ORMAFETICK
ECHELTWAIENBDON, ThikEsn
LL7ANVFELTWBEREE R SR,

4RESRIEHEVTRP DI 2KEIRXT
ol KETHREBEFNRATU—EGE L 2K
BEMIZFD IR L ) RRHLIEL L WEHAITH -
7o ERTHBEABERTH S, AR L ILEEEF
WAL SN TEL, BEMICIEERDIFICCWE
W7otz LAL2K, 3KELHS @R &L
T LI A ) ARE TR 2D 72,

ENBOD 1 XIFEFICREL, Mg (LEVE
B) LICEERA, RAICIES BVIREE
THILL Tz,

HT—FAY~-CHELLZEEERF) Y706
BEARIRT LI, 1 KELRORE - PRI

B4E BRUBrixBENT{L

KRR | BE e A | Brix BHEE(%)
1K | 22.80  5.59 1.28 2.03
2K | 23.83  6.04 0.88 2.03
3K | 23.83  5.97 0.93 2.27
4R | 2413 6.14 0.76 2.26
5K | 24.10 5.86 0.79 3.31
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2K - 3K - 4X - SIXKICH~NTELS, BHfliikge
ASHE { RADTFRVERTH o 720

BAECIH4K - SEAIEL, BEE2K - 3K -
4 EXAE L CD EZBMLE S R REh o7 £
7o, BT 4 XK OBREITRD, RWTS5EK,
2X, 3EDIETHH, 4E<5E<K2K< 3K
1 X EREREIRL 2 2EMTH -7,

Thbb, ASA-Na LEERMICEL - THEIRX
ETHIETE 245, BFEF R 70 —-5#H0%RI3E
BICKEWIERRL T B ESZ, fMEBEY
A7 0 —EHOREHR CREIMLICHIETES
SEFELEMIR oL, SHUE, 4 ROKBEIRE
LRI DEL, ROTS5EANEL BFTH7-D
LT, MIBEIASH»THY, ZOREE]
RO mOOLECRWTIRELT2RER STV S
BRBRETERLRB(—HKLTW,

BEn k5, méh - BEABICE ) EEEFY
Y713, pH20.58EET L, EC RURNEIX L
L, KBEIBEL, FRELILT S0, KA
BELWIEDHLNII R o7, ChEDEILIZE
—H TR, BELTEETVWLZELHLRI
ol

L7hSo THILBIEXME E LCit, EEHFR7
O — &2 LTV FAR-ZAOBEEYXBRET
B eI, BMLBIEA & LTo, ASA - Na RU pH
HERE LTOEE ZMIEEMT 5 &5, E&E
K7 OREFPOLILE CHEDLRFETHL L
EF R (WAl

2 REEXHFILIEBRER)IOFL

(1) I 7F %%k

ARBICELEER/FY) V7007 &R
ESRIRT LIS, SEFRIE{, RWT2K>
1E>4 E> 3 RO TRERMISEN A SNLA,
REBRERVCRENMIC L 2BLERDONLh 5
oo REEXMICBIIAZER, A7FOBEMREN
W BBRHEMEICLTWEDT, FEEICL 2
BV DEEZ bR, ThEHERT AT
Iz, F—#HicL 77+, WiKs, kit
BERUD T2 A VIZDOWTHIELEEZ A, $6
RIRTEHICEREO O 5T,

L7855 T4 ED EC WL L ORIEEIZ A
THVEROEVBIVICEBL VWA LERTES
DT, RBREEDOEIIOWTIREHET, F—RR
EORERE L FEMHIZ L 2H80a %, F—2
HMBEOER (HE2~4FK) SIKRLTHRE LA

%8, HREEEOREERIEHT DD, FME

BER RERMICLIHTHOER

mE RRX |1 H 280 48H 8EE 128H

1X | 38.1 381 38.8 384 38.2
2K | 389 39.0 39.6 394 40.0
5C 3K | 319 324 324 326 33.1
4K | 33.5 33.5 34.4 34.3 3.3
5K | 40.3 41.2 41.5 41.5 41.6

1X | 38.1 37.6 3.5 373 3.1
2K | 39.2 39.1 39.4 39.1 39.6
3C 3K | 32.0 32.0 324 3.7 32.9
4 | 32.7 32.8 334 33.0 33.6
SK | 40.7 41.2 41.3 411 421

1X | 37.7 37.7 37.9 37.3 37.8
2K | 38.6 39.1 39.9 38.8 39.3
55C 3K | 31.7 324 324 318 32.0
4X | 33.4 338 3.7 331 33.7
5 | 40.1 40.5 40.9 40.6 41.2

i) BAHIE100mH DOngTHFe H6FKLEL

gTeE BRosHR
RBRE | Ty kFHESE 7% HT7xA
1X 292 17.2 46.2 25.7
2 295 17.3 46.4 25.8
3IX 289 17.0 46.5 26.0
1K 289 17.3 46.6 26.0
46.2 25.7

5K 271 17.3

EIZLBBEDT-®IZ, 23.5~36.0cmHg £/XF Y
FHKRED o7z, UL, BEMRICHEREIRTETIC
FRihCnwi-tEizohi, T, Y TVERD
RBEAD T I X bdHoloh, RERERVRE
HMIC L 2w RIS Rz,

(2) pH, EC RUMLENZEAL

RERH OB NI L S pH DEALIRE 7RIS, EC
DELIXFE BRI, WAENE(LELEHE IFE (430nm
TORELRITER) ISRL

REMMIC L 5 pH, EC RUMRAEDELIZ K
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BIR RERMFCLS pHOE(L

B8R RERMHFICLS ECOHE(L

(BAL © 1S/ cm)

mE B (1 B 28 480 8:EH 128H wmhE RERX (1 B 28N 48 8:EMN 12:8H
1K | 5.76 5.76 577 575 5.79 11X 944 948 945 939 927
2K | 5.79 5.8 5.80 5.79 5.82 2[X 972 983 968 963 969
5C 3K | 6.18 6.20 6.19 6.16 6.17 5C 3K 1041 1058 1034 1035 1035
4K | 6.26 6.27 6.27 6.29 6.29 41X 1084 1093 1073 1068 1068
5K | 6.19 6.19 6.21 6.21 6.23 5K 1127 1130 1118 1115 1115
IR | 576 570 5.70 5.66 5.68 1X 948 952 942 941 926
2K | 5.79 5.78 5.78 5.76 5.77 2[X 980 984 973 968 968
3C 3K | 6.19 6.16 6.17 6.14 6.12 T 3K 1043 1045 1042 1030 1039
4K [ 6.25 6.25 6.27 6.26 6.27 4K | 1066 1076 1073 1067 1068
5 | 6.19 6.17 6.18 6.18 6.19 SX | 1138 1140 1123 1123 1129
IK | 573 566 564 558 5.62 11X 938 958 963 978 991
2X | 5.7 5.74 5.72 5.67 5.67 2K 982 1003 1010 1021 1023
55C 3K | 6.16 6.1 6.07 6.07 6.08 55C 3K 1047 1066 1073 1074 1080
4K | 6.26 6.22 6.21 6.16 6.17 4K 1098 1111 1112 1115 1125
5K | 6.19 6.13 6.13 6.08 6.08 5K | 1146 1155 1156 1169 1183

NDEITHotz, pHIZ, STRUCHRERTI
BARBD LN o288, S5THERRERTIRE
RER & L REHBLDIEHOTIOOET L%,
L& 2 AL A LN,

EC ik, #REBRK - SREREL S 2HAMEZ T
BEFERT 2 ERIED SNz, 55CHHBRRE
BTRIOELBEMMIEL 25O THTL
LR BERD AR b NID, 5 CRUS0CHEER
IZDVTIR—EOMEAN K SNt o 1o

IR IR, 1 KEMEOBEIZIRSHEASE ¢
GAHIZDONTHOTMICHE < %2 D REISHE T A
bz, 5 CEERHEERTIREOELITERIT/D
Ehofze LHL, ASA-Na LEHLIH L3
K-4X-:-5Kd, BFFr70-S&HL-2K -
4R - 5XS 1REDPNSLETH B, REY
IR 2 BIZoNTHRIDICER (ER) +58M
THo7

REREIZL S pH, EC RUBEEDE{LITRD
&) Thotz pHit, FREX L L55CHBHRE
BARLIEL, RVT0CT, 5 CHREBHEERTO
EEA B LA vERrA SR, BIETORTIIE
T pH 2 BT 3¢ 2 EHmWAED bz,

BIF RERMC I BN (4700m) DAL

mE RERX |1 8 2.8 480 88EM 1288
1R |0.251 0.250 0.266 0.281 0.279
2K | 0.199 0.202 0.217 0.225 0.235
5C 3K |0.161 0.169 0.175 0.190 0.196
4X | 0.131 0.136 0.136 0.143 0.155
5K |0.155 0.158 0.159 0.161 0.173
1X | 0.257 0.302 0.302 0.342 0.342
2K | 0.195 0.222 0.222 0.24 0.244
3C 3K |0.169 0.168 0.168 0.166 0.178
4K |[0.125 0.120 0.135 0.135 0.144
SKX | 0.157 0.157 0.160 0.160 0.167
1X | 0.274 0.323 0.340 0.347 0.331
2K | 0.211 0.216 0.224 0.215 0.220
55C 3 [0.178 0.185 0.191 0.191 0.189
4X | 0.133 0.139 0.143 0.161 0.173
SKX | 0.144 0.160 0.168 0.181 0.201
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Prevention of Deterioration during the Manufacturing of Canned Gyokuro Tea Drink
Onmort Kaoru, Akira KusoTA and Hiroshi OHMORI
Summary

The manufacturing method of high quality canned Gyokuro-tea Drink was developed. Also optimum keeping
temperature of the drink was investigated. The results are summarized as follows.

Owing to high temperature and oxidization during the sterilization, the Drink became brown color and de-
teriorated in quality.

In order to prevent the deterioration of the Drink, the addition of sodium L-ascorbic acid and sodium hy-
drogen carborate into the infusion and the exchange of headspace volume with nitorogen gas before sealing
process were very efficacious.

For safekeeping of the Drink, it is desirable to keep in lower temperature than ordinary one.
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ATERUFAETEIZBIT 5 VN DEF R UESTRIX

RS - 4 LET
(4 EBUERT FEAT (L 5R)

TEICH T B R TAE A OEBT ICRIZTHBEREL SIS A0, HEREC 2 BB pH(3 RU4)
ICHBE LA ATEMRR OB 4+ 2 K TRE LT3, tH0RLE2 SEHOLEE4RL, ATEM
I HIC 815 Y AOEF R UEFRINZHEL 7

TBICH Y 5 pH 3 REORMEFMEL, Y AOHFIBHEEL LD o7, HEICHT HEETMEAH
NOEFICRIETTHREIROMBICL - TRL Y, LEMTHEO pH AHEV TS TR LB OO
BREAMOBRELIME L, EWEINDS Do, VAKROERIBREE, AENIC—EOMEIIZBRD S hl
Do, ATV = MBI IR L A RBOBEO—DIIR L EEZ LN,

(Keyword : acid precipitation, buckwheat, pH, aluminum)

# B

TEERHOWRICHE - THRE Sh A TREBMLD
SEBRIYIC L - TRAI BT 2BERBERIE,
720 Hedba —a v S TRERROBIEEF| X
BIL, BALHAMEL 2> Tw2Y, bHET
L1973, BMMIC L B L B bR bl E W
HENTUE, FHTHRAKOLEHERIZOWVWTS
COERRENFTORCTEL, 259, 7, BK
DBEMELOBBRIEII DLW THREN TR E LD
P, BUFALROBEECHDOLEEICR
BTRBIIOVT IV OPDOREN R EINTVS
TN s GEBEIT OIS L Y, AT
WBHOTIBIIBITE YV NOETRUES ORI
DVTHERE T DT EDOHERIZOWTHRET 5,

BB F &K

BERIX1986%E R UM19874ED 2 74, Ky P AW
T oo BIRITRT LI, BA3IHFI»HH
REMRLLHORL S 3EHOLE UTHEALE,
FEINLE, SFRLHEEET) RN, B8toF
T 5mmDETHMN LT, 1/2000a DT 7 F UKy

MCEED, HTEEC 2B O pH (3 RU4) IIH
BLAATEMHRUBEA A o k+mA 1015 ¢,

#5¢/BOBSTHTL, EHLVEHSE,

MLER I3 19864E 12208/, 19874E1X10EMIFFv, AL
EEtEmALE RS L

BERA TR I319864E | EWF KL (10A28R&HE, 1
R2TRAXM DELY), 19874F : {2i 15 (6 A24AIRTE,
SHATHMHELY) T, WMEL L ALEERLE
HHEBICR Yy PRI LB, HIFHEMFIE
LT3RMTTE Lz REBRIEH T AERTIT,

BA A REBREHEKLT, BREHNTERERT- 70

BRRUEE

1 YROYH

HIERITM~100% CREBMICEIRR O NT, &
HER $ TOLEICHNT 5 pH 3 BE OBMERAE
BYNOHFICHBERIZE 2D o1, FDOK,
IN:58Tix pH 3 DEEMEFIMIE 21T - ZRITB W T,
HFEHICE 1 BRI I NROERIRE
L, ODEVWL DR L. S OIMNBROERE
RTBEH»L RFEEOH 2EIRH ST, B
POGEEINLFEHICL 2BHARICBVTHERD

e N RN

B HHL@ e ome

tHE| B R B M t % o £ = VGAREIC LS 0
TREVEEL R

AL | KR GERMIRE) | GmERE st o ZOREORHE

i
e

KBE (TERPIRE)
HRtE (BIRHE)

EUReRERE RER) S L
EERefAL (RER) fB1KE CL

IZDnTiE, 4% 8
SIZRET T A UENT

b5
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F|E HFEAOISNEER (LT 5RpH3)

VNOEHERUEL2H 2RI, HitiEo®
LM ERE2RIIR LI, YNDEFIX, HEOH
BICk-oTRAY, B, EPELS, FHFETE>
HFARLESHINTEDOFETH - 72 PEFITERET
Tolcic®, HHRTBOBERKENEFTICKEL
HETHLDEEZOLND, L2L, HALEDS
BESBIIBRIOR L, HEOSBESRIIEL
THESHFFEFESERTBOETCY SOLEFRE I
—H LT\, Ziid, LEFHLED pH BN
HINTIBRUSHELETE, SEMKEL YL
pHAKECBBLCLIZLBbDEELZLNS,
MBI, v SOEBIHT 5578 pH IX55EE~
PETC, pHA.6RRED SAEFIXET LI, 4.420
FTTCREL{HESNBEARTNWS, BBTIED
pH 32 RICRTE BN C, LEFLHEO pH »*
BWENLETE, £¢EXSEI0.6% 4R
TEOPTRELHVIZE 22b 53 pH ORER
R, EFREBRA Lo DEEZL
hb,

A

wWE Sk i wx

(/%)  BBAA K o EALE (ca)
0.4 @PHA4 A IR {40
o3} BPHS  —mgrn Lo

0.2}

0.11

e

2l EWMERUEL (19864, 19874F1Y)

HBTHRELAEBDY, 18 pH DETFICRIZ
TEEROBER, B4+ o RRERDIVELR
TECRIKEL, DWTCHELE, KLHEONE
Thoto FAEBIZBWTIE, pH3IDATEM
MABRIEHA & v KRBRICH~NTLEE pH &
0.8ETL, RBMEANI YL, =FRITAh F
FUDL, BV LI, LaL, 18 pH
32 B5.0L Y NOEFE pH OHEANTH Y,
AIBERABOBEOME L VvV NOEFOMIZ—
ENOHEMIER O ol THICH LTALEM
FAREIZE 5 pH OETIIX0.2L /NS L, BB
A4 OBLHRONZVENTER CATEER
MBI L BABMERRA A+ L OBDIEA LR, +
% pH OB TIX0.5 L FALBICHNTH L WEREF
TRICBW TR, BOBERLE T RIZER
ELAMEL, EWELAS LR 2EANRSN, 0
M pH3 D ATEERAB 2T ETKE
Moz BIRDEHI, VIDOEFE pHA AL T T
FLLBAEENL D, NHEFTEO pH AMEVE

B2R ABTMOBEPAMER (19864F, 19874 F)

TR A 4~ (me/100g)
TR E| 2 H pH T—N T—-C CEC
Ca Mg Na K Mn Zn Al
% % me/100g

BA4A+>%| 5.8 0.011 0.159 11.5 3.82 2.79 0.08 0.10 0.03 0.001 1.79
FARLHE pH4 5.7 0.009 0.205 11.3 3.77 3.22 0.07 0.09 0.03 0.001 2.20
pH3 5.0 0.007 0.125 10.7 3.70 2.40 0.07 0.06 0.06 0.002 8.18
BA4Ak| 4.4 0587 8.325 286 0.21 0.08 0.10 0.10 0.04 0.002 7.06
Hitm | pH4 4.4 0.581 8.421 29.2 0.25 0.11 0.10 0.18 0.04 0.002 8.72
pH3 4.2 0.583 7.874 30.1 0.21 0.11 0.199 0.11 0.06 0.003 9.92
BAAAK|{ 4.7 0.168 2.643 253 1.70 0.93 0.07 0.21 0.04 0.004 17.02
IR 118 pH4 4.7 0.169 2.613 25.6 1.54 0.82 0.05 0.20 0.03 0.005 17.76
pH3 4,2 0.143 2.619 25,6 0.80 0.36 0.08 0.16 0.02 0.002 19.78
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EBIR VIBRADESEIRE
19864 19874
a2 =B

Ca Mg Mn Zn Al Ca Mg Mn Zn Al

mg/ kg mg/ kg g/ kg mg/ kg ng/kg mg/ kg mg/ ky wg/ kg mg/ kg mg/ kg

Bi4 Ak | 1982 4948 158 37 281 6738 9329 337 67 898

HARLE pH4 1870 4460 196 26 244 9184 9210 394 76 562
pH3 1927 3986 689 3 313 4355 6371 635 80 383

BA+ k| 1272 1628 1849 40 2175 3990 1161 3212 194 4975

1458 pH4 2703 4004 2266 57 5298 5261 2085 3268 285 8995
pH3 1015 1619 1126 55 2391 1456 3901 1938 483 30599

BiA Ak | 3337 4986 768 60 2127 7180 3790 535 186 960

SR IR pH4 1781 3408 394 53 1634 6523 3971 621 216 1964
pH3 3089 3661 456 66 2462 6423 3019 826 346 4122

WS R URIE L 82T pH 3 O A TEEME AL 12
LBHENKEDST-DDEEZLND, LAL,
ML b pH4 O AT BRI ALEE Cid 35 pH i3
BT, BA+KOUBREEL pH 2R LIS
bPrbo¥, EXRUEHERIREA A KRick
NRTh%NP%ELoTBY, VSOEFIZ pH L
NOERDEE L TWEI LERBRLTVS,

2 VISOBEIRIN

VNDERBREEE I RITR L. Y OEAE
EREILTEN, SUBRXHE, £EMICBVLTHE
BICEBFKE L, ANIBEROBEEDME LT3
FOBAAVIBELEOBICI—EDEMIIR O R
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Effect of Acid Precipitation on the Buckweat Growth and Nutrient Absorption

SHOUGOMORI Tetsuya and Keiko INOUE

Summary

Pot experiments were conducted to evaluate the effect of acid precipitation on the growth of buckweat. In
this experiments, buckweat was seeded on the three kinds of soils with different parent materials which were
treated with three pH leavels (pH 5.6, 4.0 and 3.0) of artificial acid precipitations to investigate growth and

nutrient absorption.

Treatment of artificial acid precipitation on soil' did not affect the buckweat emergence. Effect of the treat-
ment on buckweat growth varied with the kind of soils. In case of soils with low pH, the lower the pH of
artificial acid precipitation, the shorter the length of buckweat and also the lower the yield. It was considered
that the ratio of cation concentration to aluminum concentration in buckweat reflected the effects of acid pre-

cipitation.
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Regional Classification by Agricultural Statistics in Fukuoka Prefecture
MATsuo Kazuhiro
Summary

In fukuoka prefecture, there is a regional difference under the condition of nature and social economics. So
97 municipalities were classfied by 7 indexs; the ratio of paddy field, the ratio of farm land consolidation,
successors of farmers, resolved condition of farmers, dependency on rice, agricultural income produced. Prin-
cipal component analysis was applied for successors of farmer and dependency on rice. Others are compared
with the set value that was decided beforehand. For example the set value was prefecture's average. In conclu-
sion, Fukuoka prefecture was classfied into ten areas.
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