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The farming plan support system that utilized a management index “AGRIX NAGANQ”

Takanori OKUBO, Keiichiro HARA, Atsushi KIYOSAWA, Fumiaki TSURUTA

Abstract

An on-site leader and scholar of agriculture were simple and deveioped the farming plan support system

which could make a plan quickly.

Key Words : farming condition, Nagano farming index, plan to farm, simulation
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Development and Application of Agricultural Information Mesh Data

Kazunori HANAOKA

Abstract

Agricultural Information Mesh Data was developed. It contains land use,planting crops(paddy rice,apple

and lettuce),weather conditions and altimde for Nagano Prefecture by 1 km mesh. This data can use in

Geographic Information System(GIS) software.GIS software and the Agricultural Information Mesh Data can create a

useful information and plotte it on the map.

Key Words ; agricultural information mesh data, geographic inforrmation system , lkm mesh data
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Effective inducing technique to capture Cervus nippon by snare
Shunichi YANAGISAWA and Tsutomu SUGESAWA

Abstract

In Nagano prefecture, Japan, it is confirmed that Cervus nippon frequently eat agricultural preduct. C. nippon is usually captured by

snare at animal trail on slope. Then we proved that mixture of soil and salt in the proportion of five to one induce and capture C.

Nippon by snare at plane field efficiently.

Key Words : Cervus nippon, salt, snare, soil, trap
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Technique for preventing Paguma larvata from braking into greenhouse by electric fence

Tomoyasu OKABE and Shunichi YANAGISAWA

Abstracts

It happened that Paguma larvata irrupt into green house and eat fruit in harvest season. We considered if improved electric fence set

on greenhouse prevent to be irrupted by Paguma larvata.

Key word : electric fence set, grapes cultural under forced condition, greenhouse, Paguma larvata
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A New Rice Cultivar “Kazesayaka”,

Mitsuo TAKAMATSU, Jun HOSOI, Motoshige KUBOTA,
Toshinao ARAI and Nobuo NAKAZAWA

Abstract

A new rice cultivar ,“Kazesayaka” was deveropped at the Nagano Agricultural Experiment Station .It was selected
from the cross of “Hokurikul 78" and “shinkou485{Yumesinano)”. It belongs to medium-late maturing group.ls
resistance to lodging and yielging ability are superrior to that of “Kinuhikari”.The tolerance of rice blast are superrior
to that of “Kinuhikari”. The grain quality is as good as “Kinuhikari” and the eating quality is superior to that of

“Kinuhikari”

Key Words : medium-late maturity, new cultivar, Oryza sativa
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A New Wheat Cultivar "Yumekaori"

Hidekazu MAEJIMA, Yasushi UEHARA, Satoshi HOSONQ, Tomohiko USHIYAMA,
Kazuhiro NAKAMURA, Nobuo NAKAZAWA, Nobuo TAKAHASHI, Toshinao ARAI,
Takeshi TANIGUCHI, Kazumi GOTO, Hideki TABUCHI, Nagao SAKAI
Motoshige KUBOTA. and Takeharu, KONDO

Abstract

A new hard red wheat clutivar "Yumekaori’ was developed from the dihaploid lines derived from F1 plants
cross in KS831957 and Saikail80(Nisinokaori) at Nagano Prefecture Agricultural Experiment Station, It
was registered as Wheat Norin 171 in 2010. It has high grain protein content and its dough is strong, so that
bread-making quality is better than that of standard variety "HRW'. "Yumekaori' is adapted well in northern
central Japan, especially in Tousan area. where it is cold and snows in winter.

Key Words : bread-making quality, dihaploid, hard wheat, new cultivar, Triticum aestivum
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(H.B)(A.8) (em) (em) & ni. &4 (kefa) # (%) (g (g)

2060 T 5.08  6.23 92 8.6 612 0.0 62.9 93 836 43.2 LOT

2008 T 5.02 8.15 97 7.8 697 0.0 64.4 93 838 42.6 Hok

2002 i 5.09 .19 93 8.2 476 0.0 61.8 108 862 47.4 E+oTF

2003 P 5.01  6.17 93 6.7 592 0.0 55.4 92 797 42.5 HOT

Wi 2004 AME 5.10  6.24 85 7.8 372 0.0 44.3 85 833 46,9 Hpof

2005 A#Em 5.11  6.26 100 7.8 637 0.5 73.8 95 840 44.1 HFok

2006 A 5.06 6.25 99 7.0 818 1.0 67.4 96 838 44.5 HOLE

2007 AR#E 5.04  6.20 108 6.6 899 0.0 59.2 78 824 46.2 Fo L

2000 P 5.09  6.23 77 8.6 496 0.0 68.0 100 824 37.6 o

2001 ¥ 5.02  B.17 85 8.5 503 0.0 69.6 100 819 41.0 Folk

2002 T4 5.09  6.19 77 8.8 337 0.0 57.3 100 831 42.0 Hok

2003 T 5.06 6.21 8 8.2 504 0.0 60.5 100 799 40.0 o

(# vFraax 2004 FRE 5,10 6,25 74 8.7 351 0.0 52.4 100 837 40.5 e

2005 A& 5.12  6.28 88 B.9 537 1.0 77.4 100 822 38.7 ‘Hhos

2006 A& 5.09 6,27 96 8.6 596 0.0 70.5 100 824 41.3 HolL

2007  AMEr 5.06  6.25 93 8.6 627 1.0 75.7 100 802 420 it

2000 i 5.00 6.25 92 9.0 553 4.0 57.0 84 828 39.7 Fot
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2002 T4 5.00 6,22 95 5.8 404 2.0 56.8 99 813 45.5 HnL

2003 F#F 5.03  6.21 96 7.8 589 2.0 56.0 93 809 40.7 o

() =A7HE 2004 RMER 5.11 6.28 8 9.3 430 1.0 B2.8 120 850 43.5 ok
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2006 #BE 5.08 6,12 104 7.9 1002 2.0 51.2 73 822 41.1 Hom

2007 kBEr 5.05  6.24 103 7.6 711 2.0 60.1 79 798 43.4 o

wHmEs b 2000 5.07 6.22 95 7.6 638 0.2 6l.1 92 833 44.7 oLk

m vogzax ~2007T4E  5.08  6.24 85 8.6 494 0.3 66.4 100 820 40.4 HoOH

() =27 EHE 5.08  6.23 97 8.7 612 2.2 59.3 89 818 41.9 o
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F6  FREHICET A BESIT (2000~2006 £)

M e iy B hr B BME 3y 60%Ey DR Tin-A _FEpFSh
&5 EHFE wpar WEL S8 AT masm EES . §8 S/ mwmww 7V
(%) smem ) (%) sme B (19 £ @ smes e (%) (BU »er ew
2000 1.58 - 62.9 22.8 78.6 0.44 12.5 8568 -0.76 13.23 26.3 - -
2001 1.56 12.9 67.9 19.8 78.9 0.47 10.8 85.51 -1.87 14.986 - 1020 130
2002 1.61 14.6 5b9.5 25.1 73.1 0.43 12.7 86.38 -0.92 12.36 27.2 990 90
wHhhBh 2003 1.58 12.3 70.4 19.4 79.7 0.49 11.5 86.27 -2.19 12.53 27.4 790 260
2004 1.52 12.3 67.7 16.9 79.8 0.44 12,1 86.42 -1.79 11.78 27.4 940 190
2005 1.51 12.5 72.7 18.0 87.1 0.39 11.8 86.8% -2, 11 12.69 28.9 1070 i20
2006 1.49 12.8 65.9 14.6 74.8 0.50 11.6 85.80 -1.93 13.08 27.0 940 19¢
2000 1,86 14.8 66.6 34.8 79.4 0.43 11.2 85.60 -1.08 14.89 25b.4 990 250
2001 1.95 13.0 62.4 23.5 74,5 0.46 11.3 84.37 -1.88 16.16 24.8 890 250
2002 1.85 12.8 58.6 27.1 72.9 0.42 11.1 86.78 -1.14 12.95 28.8 1030 200
() =274+ 2003 1.62 12.3 69.5 26.2 80.8 0,45 11.1 85.59 -2.71 14.64 27.9 1000 285
2004 1.55 10.7 68.3 22.8 B4.1 0.36 9.6 87.76 -2.88 14.87 26.% 1000 290
2005 1.70 il.2 731 19.5 84.3 0.44 10.7 B86.18 -2.57 16.01 28.0 1060 210
2006 1.59 12.8 70.3 22.8 85.2 0.37 11.2 B85.67 -2.66 14.94 25.6 1010 270
2000 1.67 14.0 64.7 41.7 68.5 0.50 11.3 87.14 -0.76 13.28 28.3 890 250
2001 1.66 i4.5 66.2 22.9 77.0 0.47 11.7 86.32 -1,30 14.68 27.1 950 200
2002 1.62 15.4 65.0 24.0 76.1 0.47 13.7 90.29 -2.25 13.77 28.5 860 200
® 1cw 2003 1.62 14.0 72.7 20.9 84.5 0.45 12.9 87.60 -2.35 12.86 26.5 870 240
2004 1.46 13.2 70.9 20.9 84,7 0.42 13.0 86.97 -2.48 13.43 28.6 840 270
2005 1.48 13.4 73,1 9.1 85,9 0,42 12.4 87.01 -2.59 13.76 27.6 970 210
2006 1.49 13.9 72.6 21.1 85.3 0.4F 12.7 87.23 -1.98 13.19 27.7 9460 300
WY 2000 1.55 12.9 66.7 19.4 78.8 (.45 11.9 86.15 -1.656 12.96 27.4 9458 163
by =279 ~2006£F 1,70 12.5 67.0 25.2 80.2 0.42 10,9 85,99 -2,13 14.92 26.8 997 251
@ Lcw ERE 1.57 14.0 69.3 24.4 80.3 0.45 12.5 87.51 -1.96 13.57 27.8 920 239
FT EEHFLILSRERE (REFAMUBHS  2000~2006 4)
R F 2 k3 BB 8 0 %% TimdTh
I B EF K4y HEA g Abe-) M7 K4y HER WERm &
BT =8 &8 HE BKS 3T & & B MR REEE
% % % % % % ‘C BU
whnbY 1.66 14.0 64, 1 0.54 72.1 0.51 13.7 58. 0 905
2004 = ATFTHE .73 12.1 66. 1 0. 48 77.1 0. 42 11.0 57.1 815
(Bk) 1 CW_ 1.53 13.1 67.9 0. 47 79. 4 0.43 12.8 58. 6 635
WwHnEY 1,66 14,4 75.3 0. 46 87. 3 0. 41 13.5 58.3 655
2005 =SATHE 1.31  13.1 73.4  0.40 88. 4 0. 34 11. 5 58. 9 9756
(k) 1CW 1,56 12.8 75.2  0.50 86. 2 0. 44 12.1 58.9 750
WwhEY 1.61 16.2 71.4  0.52 80. 4 0. 47 14. 4 58. 6 705
2006 AT HE 1.78 14.2 73.5 0,42 87.5 0.42 12. 6 58.3 805
(k) 1 CW_ 1.54 13.0 75.2  0.49 85.7 0. 44 12.3 58. 0 745
WAy 1.87 14.8 70.3  0.51 79.9 0. 46 13.9 58.3 755
Ty = ATIHE .61 3.1 7.0 0.43 84,3 0.39 11.7 58. 1 865
(EYLCW  1.54  13.0 72.8 0. 49 83. 4 0.44 12.4 58.5 710
e A E X RAF LV TT N
iy BB Wk e HB#HiD Ao Al T A i) fRaE A
£ BE B/ A EEE FBE —p= EH B LEEL
Yo 4y Fp 4y . F BU A Day en BU nt R/E
Wi 67.6 8:00 Hed 5 78 166 525 236 2,22
2008 =ATFYE 66.1 4:30 M 15 66 134 475 215 2. 64
(kb)) 1 CW 65.3  7:00 HE ¥ 40 68 135 480 217 2.21
B HnE Y 67.0 8:30 HE ¢ 25 75 172 585 203 2.88
20058 =L AT HE 65.9 8:30 b =5 30 74 118 425 203 2. 09
(lB) 1 CW 67.7 7:00 k3 35 69 156 525 210 2. 50
WwHmniBY 74.3  6:00 10:10 50 63 120 400 217 1. 84
2006 S ATV 69.8 6:30 e F 30 68 121 355 239 1,49
(k) 1 CwW 66.1  7:00 HETE 30 70 148 495 207 2. 39
Wby 69.6  7:30 e 4= 27 72 153 503 219 2. 31
Yy = ATHE 66.9 6:30 HEFF 25 69 124 418 219 2. 07
{lk} 1 CW 66.4  7:00 #HeFF 35 69 145 500 211 2,37
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Al Bl DI A3 B3 D3 Dl =pr -pl Al Bl
Lok sy iEN ) b b d c d c M b a a a
S AT B b c d c d d N a b b a
B Vand r FY mgEEicilE, frila BBER, bR,
29 BHMEYOEACHRRER
1) EFFRMIMES  (2004~2006 $EEE)
£ L B
B , PR M BIE Wk R
Yo BERUHA &8 EE ks EHORE B2 B
o g % (20 (20)
Lol ¥t =] 1810 358 B9 mAND LotmLEk 14,7 16. 0
2006 =SATHLE 1810 366 69 BOFD LA 14. 7 i4, b
(lE) 1 CW 1790 356 70 mndin Licvavedm 16.0 16. 0
MY 1800 354 68 BIF 14, 4 14. 4
2006 =LATHEB 2100 355 68 mmmET. BHCRE 14. 4 14. 4
(k)1 CW 1830 352 71 s, siceer 16,0 16.0
WY 1700 359 T2 WAL, B 16.9 10.7
2006 I ATHE 1880 352 70 BHRUTREF 14.1 13.3
{((b) T CW 1820 385 71 #MmUE 16.0 16.0
W mds b 1770 357 70 15.3 13.7
Ty AT 1930 354 69 14. 4 4.1
{fk} 1 CW 1813 354 71 16.0 16. 0
B F
B ) s B P & me
icdlia WEA WHE BEH O #H 0 TEL A AR &0 53 FEAIG
(10) {5} (5) (10) (10) (10) (15} (10) {25)  (100)
WHHBY 8.3 3.9 4.0 8.3 8.0 8.1 12.0 7.7 19.¢  80.2 79
2004 =ZATHE 7.8 3.5 3.8 8.4 7.7 7.7 11.8 7.5 9.2  77.2 76
((0)1CW 8.0 4.0 4.0 8.0 8.0 8.0 12. 0 8.0 20.0  80.0 RO
WwH B Y 8.4 4.1 4.1 7.9 7.7 7.7 il. 9 8.0 20,1  79.9 77
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A New Wheat Cultivar "Yumekirari"

Yasushi UEHARA, Hidekazu MAEJIMA, Tomohiko USHIYAMA, Satoshi HOSONO, Kazuhiro NAKAMURA
Takeshi TANIGUCHI, Hideki TABUCHI,
Motoshige KUBOTA, Nobuo NAKAZAWA, Nobuo TAKAHASHI, Toshinao ARAI,
Kazumi GOTO, Nagao SAKAI and Takeharu KONDO

Abstract

clutivar  "Yumekirari'  was

A New  wheat developed from the cross  between
'Abukumawase'/Hokusin'//'Touzan 30'( 'Kinuhime') at Nagano Prefecture Agricultural Experiment Station.
It was released as a recommended clutivar in Nagano Prefecture in 2013 and registered as Wheat Norin 176
in 2014. "Yumekirari' is resistance to wheat yellow mosaic virus and tolerant to pre-harvest sprouting. Tt
matures about 4 days earlier than 'Siranekomugi'. It is same quality as 'Siranekomugi for making japanese
noddles and having high abilties for flour yield, "Yumekirari' is adapted well in northern central Japan,

especially in Tousan are, where it is cold and snows in winter.

Key Words : Japanese noodle, Triticum aestivum, wheat yellow mosaic virus
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Regional action plans for integrated management weedy rice occurred in Nagano Prefecture

Nagao SAKAI, Jun HOSOI, Masaharu AOKI, ManabuTsuchiya, Mitsuo TAKAMATSU, Satoshi HOSONO

Abstruct

Until the 1970s, weedy-red rice with shedding characteristic has been grown in some areas of promoted direct seeding
cultivation in dry rice fields at Nagano prefecture. Weedy-red rice was virtually eradicated in the 1980s, In early 2000s,
it re-emerged at paddy fields where has been continued direct seeding for years, It pandemic propagated not only in

direct paddy fields, but transplanting field. Contamination of weedy red-rice into a harvested paddy cause econoric
damage by reduction of the commercial value and paddy yield. We obtained many results in the course of experiments
done from 2008 to 2014, and established cultural control technics, as we published the manual in 2012.

Keywords: weedy rice, direct seeded rice, integrated weed management, action plan, extension and practices
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Labor-Saving Cultivation System and Management Effects of Triple Cropping in Two Year of Crop Rotation of
Paddy-field cropping in Nagano Prefecture

Masaharu AOKI, Takanocri Okubo, Manabu TSUCHIYA, Takayoshi UEHARA, Masanao UCHITSU, Nagao SAKAI,
Mitsuaki TEZUKA, Koichi SAITO and Toshinac ARAI

Abstract

To a effective work capacity,high yield of barley and soybean,crop rotation of paddy-field cropping,cost reduction,We have
inbestigated the introduction effect of Air-assisted strip seeding for direct seeding in flooded paddy field in Nagano Prefecture.
For the Air-assisted strip seeding, the effective field capacity was 1.03ha/hr, pudding and levelling on the day before seeding in
the gley soil, on the seeding day in the glay lowland soil ,and enough ponding water release before seeding of seed coated with
an Oxygen supplier was suitable. In the rotary tilling ridges-making implement with 220cm rotary, the good operating ,tractor
speed after plowing by chisel was 0.81m/s, and the adjacent inter-row space to improve seeding was suitable ont 40-50cm. In the
flooded paddy fielg of direct seeding after soybean cultivation,it was necessary of half amount of fertilizer application. For the
acidity correction of cultivation barley and soybean in the upland field converted from paddy field, hydroxylated magnesia was
effective before cultivation barley. The reduction effect of production cost was 38% in paddy rice cultivation, 3% barley

cultivation, 46% in soybean cultivation, and 31% at the whole management.

Key Words : Crop Rotation System, Proction Cost Reduction, Rotary Tilling and Ridge-making Implement
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WO L, BHRIC X HEEREORBIC X BTN,
EEHERIERT s GERYE - BlbA: &R B L TR SR
R 2 H &, EHEERO/M)OEHET o7,

88ps+1.8m ETESEME (S £HBL BSPS) , EE#H2 BTk b
Z 7 % 88ps+1.8m iB{ERM (SHiEsce) , #AHET
VT 7 Z TTpst2.2m EFREERE (M AN LXR-22803C &
D iFofe. AFLAXOBERIL, 20010F 11 A9 AR
2011 11 A4 BEL, 4 XOERAE 2000 4 7
HSBEBEU20115E68 24 A& Uk, HERZT A%
5 0.8kgla, ¥4 K LOkgha & L. Bflifedigs L
ERfER R OB MBI 1 SRR Tok. %7, ¥
BAOESBLUFA L (201011 H 9 RIERD) ©
THhEoaGSaOES Q011 4FE 2 H 24 BRZE, BT
B{EEE) WAL, 200114E6 K 24 FICIFRE LS
A Xey@miL (F4E7 A 6 A7) K >W Tz L.
R4 WREHE OFHRRIC & A EEER~OBE

2011 £ 11 A 4 BITEAUNRENBZEBWT, SRR
EMEEE B LT TREEERNT LY, XY
I BGT82 i LB 5 7 § I BPSS O{ER
VREZR 3 B (12cm, 10cm, 7em) W Z7=FEE 12em
B, R 10em B, i 7om BB LW, 327 % Ml
MD77 \iza—# U N A 1L XR-2280 235 LicF v wh
v ha—FU#cldu— &V KERITE, BBl
HEUL U AR A B L. SRR IR L= 1%
2.0cm BHiZ & 0SB L TR LR A S BT,

w B

B 1 WETHHE & ofEeEis Xk A fES R

WL L 8 b 5 AW RS TR MRS
H, AL CIRERTEHEL L JURITIREIC g
SHIMEEIENFHIS 8~18% Wi L, W IESERIT 19~23
Yl Uiz (F 4-1) , & A TEIEEHEHER L & s
B eAFLAFERETHo e, RITEREIC T
3 38% DN, 27% OB S Thote (F4-1) ,

B2 D LI oael ook B £ U L XOWHERIC I B R (B
et e s 1 #d-1 AEE LU ADIHHER TS DRI R (35
2008 4T, AT OREEFIZE VT D ARIFIAIL T e TAL PR IK IFREH (R P Tomm sl G PR

WHEICBT5FENT T Vi L PRHR ORI LD TRITE T ik (o) (39/108)  (23/102)  (ha/hr)
ol ) - AAEE {7 WA 2008 1056 26.6 200 0. 30
o ANHEEBI W THERY 2T o7, A B 2009 3400 17.9 17.8 0.34

W3 IATEHEIC & A EAERE L U T b~ L 2.2 18.8 0.82

® @i 2000 2000 22.9 22,5 0. 26
2010 #£~2011 FFICRFNREBIZBWT, A4 A ¥R % i1§F 2000 2036 20.4 20, 4 0,27

o - — et ¥4 X 3 X . .
LON A R BT B85 ARSB TR OIREHE T B B M mE e me o on
LT, BRI 2HEOFEATS IR L, KicH i) 23,2 18.5 0. 33
) ) ) W WL 2008 1500 26.8 22,9 0. 26
1 (RRBHER 40em AL 5 &) EBLUKEE 2 (Bok g 2000 2088 2d.d 22. 4 0.27
. w o _ iy 35,6 22.7 0.27
R 30em MAH s A) B, Furbybo—&)%2H RE e a1 23 "D
WERHEEE, BRI 2T T IEEREIC X 2ok #2009 1392 18.7 14.6 0. 41
i 16,8 13. 4 0. 45

R R e s L O A EHE I L AR E ~ 0
HEPRHNLE. il LTF Yy ba—F Y2 H
W R RS & OMEFTIRRRRE & BV iR A 1T 5 TR

B AALFRE Cavid, FAARE TAETTT
F4-2 FETEHEIZ X 28O A R AEER O
# 5 AJHEE (B2

" TR AR B 2 0
MRERT. FEROMGRD, COenm Ly e T dakallieide
12em B E Lic. GERUMRISREEN | KTz M52 4 o 16 2RF0953 598




AE 2 #5 AMOHE

B & RO - K DHFD AR TIFEER O AL 0 2L
VERERERTIEAD 2 FEf T3 D, TRRITHFE & DIBA-E b
L AHHEMOTATRILI 26 fF LRI Eh i (& 4-2).

R TAEEIC L AR ESB L UHELL~DRER
WATEHE OBV L D IERRRRIL, B 134 5
/10a I bR 8.3 59/10a TH O 39%F < e o7,
B S A RIS TR O @S EERIT 0.18~0.22hahr
<, WIFERO 0.17ha/hr IZ EE~HERTHEE (BdsH) @8
Iz kv 290% %< ode (3 4-3) . BHERE DL
A RHERMER b, RPHE T 244 537102 EHBEL,
FiEEHc L 32 EATEHERTTbhh o §S o mE{EHLE
0.22ha/tr & SRBHE O S ERER 0.25ha/hr DN 2% TH
o (F 43) . RKEPOBEWGCLI2EERORmIB L
VBAFAFOALERICEIR bRRhol (F4-4).
# 5 AR TR AT - fo & 4 X O ZHTEITE
fRICiE2E iz h, RIESOBWIZE3ERBH LA
rode (E4-1) .
Rk 4 AR OSHRE & 5 ERiES~0RE

P4-3 AR bR & RR 1 s B (BLER )
WHEE HHE HEoz  #HRY Ey gt
4/10a 4% /10a 45 /10a ha/h r
FfEM 1 midmEm 8. 30 19. 6 27.9 0.22
Rzt 2 g, 20 19.8 27.8 0.22
R 13, 4% 19. 6 33.0 0.18
sl - 24. 4 24. 4 0. 25
e METEE 13,49 20. 9 34.3 0.17

{1) : 2010~20 IR {ESBR N o0 T3, (2) : 201 L4EHE0%" (32, (3) :
2010~201 EAFAT 3 XU 47 L () - SR PRE LR {ER o H e

R
A AL ¥ LR~ 0B (BRERD)
X4 TEmoms AtkEE
CIi cm
FEE#1 9.2+1.2 1.8%=0.9
KiEik 2 10.9%0.9 2.4+0.9
ﬁ?miﬁmmﬁﬁ%bto
40
HA
G/t fS

30

26

20

it

EURH 2 TS
E4-1 RZ2DUNMHHE L ¥ AOWIL (BUER3)
BRGSO,

Fd4-5 P ARSI CIFIOWMPHEIC LB

AAd AXESH~OFE ((R3)

WHTHHE  EREE wag® @

cm &/ A/ m
B 1 11. 4 208 321
{hE R 1k 12.0 172 309
EHFE - 183 357

(1) : 1 A2 HNTE, (2)12A26RTHIT  ERgHEsR 1 L Ak
R X U ISR AETH T (Dunne tt i)

PRSI DN L B A4 A X ORI IE B
whhRholk (# 4.5 KiESOSREOREI X
HREER L UHEERE~0BERBD bt
A, IRERERC YRR EEER IR L (R 4-6).

724-6 %fﬁffilrﬁfﬁmﬁib\lciémﬁgé%i:‘:ﬂ?%‘éﬁé&i (B\54)

WATHEERE Wb Rl (ERERT  ERESE

% m/s 4/10a ha/h

F#s12em 54 0.8 7.6 0.79

Hixlocm 52 0.8 6.8 0. 88

FEETen 55 0.9 1.4 0. 81

b R idoia 51 2.3 13. 4 0. 45
z =B

Risie L5 WaighEmE FEES 2B on 3
(BAEMERFS  19992) 25, ERFICEB VT bifHRH
L FRECMSEHRNELNI (K 46) , &
DF¥NT Ty OFEPE &5 ARFRHR S TR
HEPEEE, WITRIERICES, A4 AFRIT
F A ZEOEFTERES E U TIBRERRSH 30%
ML (F®4-3) . Zhit, AL (20122) BEHTH
RICE D EREEOBISERESS LEHL T &
whabEzxbhsd, —F, WITHLC~EEEE
A A TR 19%HH0 Lo as, &4 X Tk 27%MA L
f= (3 4-1) . BRHBRRET o RRMRO T8, A
FEOBFREICITAERIC L VIBEEE, & XOiFH
WidERSEt s tBdH Y, HEHFCLAHO A
RS, TIRBEOEEERIZ SV TIHBERZ2ESTS. &
o, HEETEHE L O ARG TR oA, R
HEEDERSIE (F4-2) LW HTERMmRMELIE.
3, REBHOIHEEIC L AFRER~ORBIGED S
Nizholzh, HHRoH AT S 12em BTOR
BCholzZ thb, BERABRARE Th-Z L (A
RS 1999) W EHEBERZBND.

2) FAXLFES LU A XEICETH2BERS
S UL gk R AH O HERTETRE

7 AALFBBCHTEEREBHE

2 4R 3 EERERRICBWT, TEIEOE AR ONEE =
A N EIRE 0 7= S BRI R AN & R e A A X D&k

F2501 BRERILIRAT I CREETIAE T —
R 200751 200B4E R 200040 201047
B JEREN DEEN SEA JREIN AN RES RN RN MER RN OER MEe
BEAN  ke/10a 24 ke/10a % ke/10n 2% kp/10a %
ARRE 8.0 0 1] 8¢ 0 11 7.5 0 17 81 0 10

RITAE 4.0 4.0 4.5 4.5 6.9 3.0 5.0 3.0
e - - - - - - 0 6
KIEA 10/28 1172 10/27 10/21
B H /5 318 3/19 3/19
EEE RN A E ) N g b IR 45 TR 2
B YRE-R )Y Favid Fdnt =A% Tr{n" =179
Frizig:] 11/1 11/2 10/29 /6
e 6/14 6/11 8/% 6711

Y SMBERERHT TR IR (23-16-12, NOGGORAILPSI0, MY AHEN
142, 5of (20074, 2008/}, 16, 2o (2009F, ZOI04%) 2BCHK,



54 AILEAIIR L oA A X D E E SR

ENCHEAR AR L. BRI [ 20I0EETR (%)
HHRUFE 24k IE 91
AT 53 hid 9.2
S 7.2
2007 4E 10 BnbFALE [Frf—2 79 &)\ ) NETTEIZE 8% R L CHE Lk,

ﬁs -5 SRILIEHE LA A X OFELH 20108)

PR TRl EETRN BRAR  BTE

ERMEEITINT 248, 20094 10 Ebddss [

FASN=R Y] BANTREBICBWT 2, K51 spmE 5.2 89.0 5.7 49.7 3.6
K0 TR A EE UL SR U 2RERIEEBIERNL,  wmaon 6.6 91.3 2.2 52.2 5.4
30 A TOLYTEA FREBRRESERT 50%580 B 3.1 82. 6 14.0 44. 4 4.2

) SECHER S FRNBA0 (JALBRSF) TRIEL L.

Ll T—Haim — B(23-15-12))  (JA SREH, B3R T
; —
& OIEFBFR) , WIBERE 0~17%& Lk, F£i, #E wE ORBE  Baa SN mam ees BB s

T2 1R
Wﬁﬂaﬂﬁ)&@ﬁ%ﬁﬁjpiﬁ?:& &Fﬁ (ﬁﬁﬁjj\ﬁﬁm 20094 ﬁﬁ!{!&ﬂﬁ 2,60 L.00 0;%10 20(; 3.6 3.4 j‘i%ﬁ 12‘?‘{; 1%%
%, MANEEEE, FHHEEEmE) KBy, 2010 i 2.20 1,20 0.10 0.80 2.4 36 1.4 11.2 12.6
20104ETE gfi!:z&ﬁiﬂ 5. 06 0.24 147 0.6 1.3 7.6 &9
£ 10 B ~2011 € 6 AICHEIARBERE LT-, HEER ﬁg;}m 454 g:g L4l (1)3 Lo 86 9.6
FE1IK 425 nf (20074F, 2008 4F) , 16.2 ni (2009 4, S REIEREIE Lie Ao A% OB L, ERIE - D E4
008, 2RBEE LT K<, RIE LI B CRESI D07 < B L
i, Bt BIFE T2 400~500 A/nd OBEHICE L
w R . g, BE, METRIMTANL OREXH bR

ot (8 52) . W, REREOREILDERK
SREEARC A SFHEROBMBBERRCLY  prsepegamor g, SRFIRBRRICE ) K&

ERGHIRAEW~ L 25, WTORET SN <HI LT 200kg/10a é,*-c%of: Ry :3:1 LT, ﬁﬁ

TEICESH L ORI I it 90% 2 DS F R 407~788kg/10a ©hY, %ﬁféﬁmmaé‘é@%%

wELE @5 . ERF 5 LTI RO EAB b, ik, Pl
. , AREGUTAM L R Aot (3 53) |
|| s S, MR, 2R A AR 2o Tl B 28
o n WMFHRORERE LITHHL B L TRETHY,
o L g /K// TR OREBR D0 # 10 BEFR LML
% ok ote. i, ZRMISRY TN & B L
E o // TR~ Dol (54, #5-5) .
" . e DEREES, BHRBIRTERIC L 5EDS
tﬁﬁ’ B, 2REEEIEOERNRIETSH E R
° 1_0;';)% 2R 1B 28 38 4A sA GA A BETHo (RS0 .
(51 R (LPo-1S30) ORIEHL (201048)
s B

BN AT TR R

B9 SRERIX

tken MEH Bkem of¥ Wohon 3% Wiken Wiken nlfN

OTER RRER 9 830 18 747 38 867 B2 4.6 B70 LFRHFFECH, R & R ORERO T HDBIEEHTNE
{1 kvn 8 187 17 527 41 863 83 4.6 743

208EE  ARER T 102 8 311 3l 700 8¢ 4.9 467 BBTHAHH, WHICERETEAVIES0RIES N AR
1HIFHE 7 115 8 416 32 787 89 4.6 531

200948 £BFIIE 8 193 13 83T 40 683 92 48 400 “TCTERWESMNEW. Tk RWEE LT, £BEERE
HiTH 8 w3 12 733 41 665 89 4.6 398

2010 EEBEE 7195 8 405 41 850 77 4.2 407 FREAIERIOEEERATENL. HERERREORS
HiTamE 7 223 8 147 45 588 79 4.2 518

SR 7 et 7 347 38 347 72 4.2 233 SRR EELTIOAFALTEFERLE A, BB bl

B BRI ML, R4 R3S D, RRRETNIRA RS EE L.

U on DB & FHEOHRINE b IS 2010) . %
TR SR B Dok FHRE _TEN BR o, MIURTIEHUTRE 0~ 17% OB BT

kg/10a kg/10a kg/100 MAITH 3 /L N
WOTRE ERGE L1882 %68, m e - BERICE BT LA, MEZhERE Lo iFh AR E & S
7 | TR RELIRBA T TH B LB LND. 2k, EE, M
e e S s o T SRS, SRECH L bR AT

F 43K L178 588 5897(106} 28.4

201048 7 % o8l 408 107103 w49 707 OEESLRWERER TV LS, AFPFIITRIZLD
BORE M e el I BBAKEZOLED, RLEROBANDORNEEK

Y WITSHIZIF LT o 1%, % SRITHESAD Y, nos @ DA L Dunnet g0 &7




TV, RELAXDOTZMHDDE Z LBUETHD.
LGRS oighy, EE A FOEMLEDN
ELTWA. ULk L, YRBTREFDINDIEHSEICS
WS R M A Do 7o, ERSIER = = OBl
O, EE, ML o THEIE L~ULEL RIBLC
WA D R, RIREORGR S D WM OB
FHEIZOWT LRI EMA S BERSHD.

14 2HEIERROFALFELIUT S X{EZBTSLE
ISR A OE R

IR AF  HAXO2EIEORIERFZROE S - K
m A T, KHRERT DS OIS
DYRDIEDHERBEHNEE ChH D (A 1984) . 14,
ERRORMMLIC L Y ARBEHEOHAREOCS D
M%< 20, HEFORERSPEERICELTH
HYHFIRE Y (BRER 2012) . RAVNMREIE CIE, AKX
AR THLEE, FLIIRRLTEY, ZoELoM
WL AHEBEORECESF RN ER -5 b ik
R L.

HMHERUAE

BT TbL T 2 KB E I BiToE L
RANOEREMICHEL T, BRI TRE
{3 =00 Tk (120kg/10a—20ke “CF HRUFEEMA & 72
D) EAFLEOPEEICHR L, AA s L U%RE
HA RAOFEHERBREER L, AAsEF0R8HE (=
oA, MR L 20004 10 A 30 B (G 5 AR
THEA) , HEISEEHiT 7.8ke/10a, BIRTE4E3 A 21 H
T N8. 4kp/10a, XHEIZ 6 A 14 BTHB. kEFA XD
IEEE AP, R 20105F 6 B 21 B (B

A AJARIREOE THER) |, EACEFIT 2ke/10a, EEHEIE 11
A1l ATHS. HEE 1 ER 300 mi~# 700 nd 2 B#
THEM L. R, & AR mb il
O HESTRERIC L v EREE L.

NSRS LE LT, HERAEMoREE GFLRY
Ao, KEMEEL) |, HEFAE (0~100mgy/- 148 10g O 6 Bt
M) 272 T, BROMNEAR 3 EEO RS GIRIKE
B4, BEERAESL, SERRZ L) KEML, 30
CT 3 BEMERET o7, JAERE, RRHER, 1 H
B, 3 BRI LIEERE (pH) RRIEL L.
Fiz, HEEREEE (pH) BIEMC 10%ES Y o AKENE
FEMLTISomMEREME L THEL, MHER
BERERD .

s R

A A LFBLUOREOF A XOFIERR T, 45
SNOE TN & KB EE oo R A T HEE
e bEFROBETIIZEA LR, WREAFLF A
M 493kg/10a, B MIE 431kg/l0a, # A X A [
213kg/10a, B I3 403kg/10a B oM. £ LT, FA A
EOBEME, ¥4 RAOFEF AV TEFE, IMELT
DETHRBNRL-E & 61) . £, BRI
DR 2 KB EE O L REICER o ki kAt
IREE R~ ORI, % O TSI AR T
hizdofz (F 62) . A, WNEEHHPLI-ERE
BB TIE, KEMEE LTI BRI &0 BRI
BERBEL, PRTHLRELBEDRIERCEL (K
6-1) . 78, AA LB (404 KENEED L&A 2B
W EHARRE T 2 &, F 1 XEIETH cow
Tt Y EEPATIRMERE A A v O R E L AR T

Hrbel HHERE B SRR L A o AR IS L U A A R A Y I B (201 04F)

AR A AFIL FAXET FAXI
Firg it v 2 PHE RBE RER B -pIL PRI ESON XS EH O£ FHEE THE TR ALK
() cm cm_ /of kg/10a  kg/10a % gL em /o] kp/10a ke/10a g 4
AlfRE WAt 82,8 3.7 285 375 ab 421 ab 40.0 s G76 ns 53.9 239 784 196 22,4 41.% 3%
KL 87.9 3.9 358 429 a 493 a 379 690 64.2 20.4 830 213 21.8 423 3%
R 80.3 35 285 350 b 397 b 348 697 64.4 247 750 222 26.2 421 2%
Bl WA 87.2 3.5 333 353 ns. 374 na 397 s 678 ns 65.7 24,9 8BRS 446 20.0 394 2%
Aig{eEd 88.7 3.7 41T 410 431 38.4 696 710 20.1 B44 403 26.6 38.7 2%
R 85.4 3.4 317 384 376 39.6 691 68.1 21.7 838 406 28.8 403 245
SRSHT A=debf NS, MBS NS LS
SRR n.s. fl 1.5, *
) A B Takey i TR R CaR O EB LY, 0 KIL R I T 1%, #: 5% R BT B0,
Ao AL LR S MR AL, X R A,
FAXITABCRE, FHEOERI LRI,
Hi6-9 A B TR A A OB S (201048 )
A LA B # o X
ThEE pH  FIHP205 ZEHK20 200 ZHMg0 pH  AaP0s 3EHEK20 ZEHACE0 ZEHMg0
-------- mg/i00g —--mmm-— wmmmsmmm— ma/100g —————-—-
Al RApiAA 6.4 42.8 6.3 215 42.0 6.5 35.2 20.9 335 52.0
AREHEEL 64 37.8 7.7 197 45.1 6.5 34.7 17.8 241 50.9
s 6.4 11,7 10.1 278 43,5 6.5 3i.9 18.5 238 43.3
Bl AL 8.6 43.1 10.2 227 14.5 6.8 39.7 23.1 308 57.1
KEHLFL 6.3 36,8 10.2 163 38.3 6.8 33.5 18.9 215 42.2
R 8.5 LER:: 12.6 201 42.4 6.8 32.8 27.5 249 47.4
BEEEME  6.5-7.0 10-30 35-42 231-290 60-76 6.0-6.5 10-30 22-37 187-245 48-84
BRR - + - Q - O + 9] Q O

) A A O S L PRI RS, IR R 0O HEE, + 8, TR,



(F6-1) .

7, ENEBERBRCR, IAEFEERIYLTH
TARYFELELLND LS BEMOHRAERN,
F LA D ESHEOKEMEE LB SERERRAT
BEElcm Lz (He-2) .

10

4 —o— KEHEEL

SHE T £ (TR
2 BIUR G5l £ ey Y BR T

ISR

g s o

IS R sl

0 |10|25|59|?5|;00|
1 @i

(B B Bing/ 10g)

BE6-1 Z|AIEEIC & 5 R R O ISR DR (201148)

0 110] 25 50] 75 100
0 %

3

26

o | 10!25]50] 75 |10d

-2 BWAREIC L 3 I ARH OBA SRR E~OME (20114)

E B

HITOELRA A DEBME % Kb E Lo iR
CELTHAT, NE, AEOBETIIAOhR ok
B, BRFEOERELLLZBEESTI RV ELELZLNLS.
s, A4 LXEWEEE LEREORE V<A TH-
DR L, #4 X3 A RBOFTHILE L~ Epo
s, ZORER SRR E B OBV SR L 5
LEZBND. ¥, REEEENETE, A4 LXLY
F A ADHD LHEES OB EREO - B3 Ee (TE

W20 /

& #ﬂ-—ﬁ—ﬂ "

@ga 15 3”/. _A_'ﬁimfm

jul= —o— kL

) A=t iﬂ——ﬁ—A

HEW

A g

£ s mﬁm'
° uimizsisoi?siwui ‘oiwizsiso!ifsimai !oimizsisui?siwo‘

BRI Gt HBAKY £ AR G

BRHEDET L A7 5 Dr. K OBEENE) 2, &
A ZFEEEAT O SIS B AR L Ch 0 A XEiE
BRENIAE Dol 20D, TERHIcX-TH
P OBRFIBEITS 2 L2 FERETH, — ORI
EFEHEN L TSR REIBR (K2) EHick
WOEADAERTHY, BHED 102 1Y 2,000 HE
FHR S, EHE 2 MEIFE LTHELE A LN S.
F7o, WREEATH, KEERESUROBEBEIZE A
ERER, AFSOMBMTOLABERERLETH
LEMDL, AFREBROESLBEREOCSHRREIRI
HAKBMEERITELTWA EELLAS.

ZOED, KEBEETOT R Y HRIC L HhESR

| BEERMNTAZLICLY, &Y, RECHLTLY

FAOYERHHFTESD.

IhbERSTLE, RECRAF LTINS F S
B E TORICREBBRamRSanZ Licz, &4
AEFERT O Ltk REEATE IR & 5 DI sy i~ 0
BIELAERWZ ER, ABLELIC L ABESEDR
DS DROKES, SRRAEOHEE) BLUOTAD
VSR ORBRENRIAEZND 2 E5h, HHERREH O
Rk A A HEaoxBCELOSBBRA O TEWY
EFx A,

D 2EIFHRBOF A XEIBITIHENRAR
T OYEB AT L ARG

2 4 3 EEFRIE, BRI MEERERN LG
o, WIEEEROBIMC A, HEESARIINMERN Th
L. ZHhIZHG LT, REROERLEN T, 4E
A MIENLTWS, §of XOERHEEICBWT,
LFES A XL ERFCEET 2 2 LTk D REBRECR
BHEZERTEY Y Eo e T8 GUELEET 2008)
BHY, EERCHFHWOBESHETES, LT,
AERTEEINDLAFFER I E 2 AF L LTEA
L, BREHARELZ 22 MEEEZBRA LK.

HHERUEE

A NFRIEHT BT, 2008 4F 6 B 27 BiCiT4m
40cm, IBFER 8ke/10a & LTHE Y ARIRFEAE TIRREIC
X0 TFakr+ ) 2ELE MESRER, Uy
e F LT AR A K 10420 30kg/10a (80T LMI0,
LM20, LM30) ®FhFhAEERc2BEREL, ~<r¥
VAl GBRTE 41 HiE. BT be) &MEEW, 1BIFON
PFFH—T R F o A Y VmauHE
BEfR. DT th) BLT~ 2 /A B 41 B9)
EL, B L b L. 1K sond, ERMEE L.

NBEHREBOIERS LUK « 24 A FBEBIE



W, 20086 B2 HBX UG TREIRAIZ [FFFRw L
R L7, fEMEiER ORI, BFD AR TE
T 42em B LU 3dem, HITBHACH 40cm & LTk
Ui, i, MESMMEROEBRELLT, VeV~
NFDH, Ve F B L UEE NSNS
#, HHULERIERERS XS IR R,
MHR AT, VEYFeAF e LT, BRETEA
FLEERCT lkg/a BRGE CLFLM) L, K-t
AFBEMECE, T AFEFRW lkg/a(BAT LM10 £)8B &
UF Skg/a(EL T LMS50 £)D¥GEE, 1kg/a(BATF LM10 §2)is &
U Skefa(BL T LMS0 &) D RIG#1T o 7=, EHIMERRIEREL
RE LT, BliglerFrh—7  ReF A5
s ) =a o RS ZER 600ml/10a & U, AT
PARIGREIA & U CIRIRCIBRE 29 Az v R VA
LA (BT Cl) %38 S0ml/10a & L, #AFE - A 35 5%
B4 TIBRE 40 A&~ ¥ Y R % 25 100mY/10a
L, WFERLAKE 100ml10a & LTHRELE. 1K1
~15of, 2 & L.
iR

BAUNRES TR, AIMEThatdaXFBeRIcBH
BEL, VYT AFOFALELEhETERL »
AT B R CREE My DA L 7r o 7208, M
DAL S0g/nf B LFA L TR Y, HEEE o RITR
Hhiehol, BARK CHEREEICL AN THO
HWcE -k (F7-1) .
ANBEHRISOERMEES TR, 2R T/ X vonEs
L, % 20 A#%OMEEE Y 8 BITREIE LN, 5

Fe7— 1 BRI RIS U L X APk D FA X B EURNO &Y (20084F)
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W& A FIB W TIBIEE KB L5 —EDMHEmN:E
WohdedofedS, FHE ST A L THOKERKRE A
B L TCEERETRSHEMLE. Zhb0Z kb,
TR RE IS O LR EEE IC L D RE B
H, & BICKIRICL D REALFHHEMT D L#EEINS
Lo T, n& HHIEE R Ry — B B0k
T, FERFOAIRIIESTAKNE T3 LT sh 5.
BTG (1996) 132e & M ik ELE S TR 2848 T
BEMKEPRTEL L LTEY, HFS (1998) 3%
TIEAKER 2em B3T3 & LTWER, AABTORTE
&5 pEKROFHRSRITI—ERED LoREKIC L 0K
T3aLELBLNS.

IhGEY AAMERVWAEES, thotdifHEELE
YRGB L D, o T, WHREOMEROE
DITHE, b & 2RI Y T A L CILBmATE b %A,
REEH A TR B InfT o7z, LHIEmmE-20~-30mm
BEOHIRREMEL LT, BHEFOKEEZEEEKID
MEAKETHZEBFTHEELLRE.

3 ITT7-FLARMERBEROKEEKES
WIEOEE B K UG

2E 3 EEROF £ XEMEBETO AA BF BV okE

HOKEREEEC BT B 4F, WRIZOWT, ERiESE

BE H R R R, B L e L, B

BHIET 5.

HHEUVAX

F A ZEEORANRBIFIZIVC, 2009 F~2011
iz Tavrbh) ) 2R UTERLE. ERERRE
i, IRAAER L e A A —FE T % 5 H _EANZ 0.23ke/a (B
M) AL, ¥, BiEEUE s A RmicHis
FBA L. BAREEREIC o R E R R ORCE
PEIKE BB A 33~52%, BRI 33% & L.

b B
AA BOHIERITIT 70% & ST L2 10%RT L,

BEERL 2mm & RIFMIC LIS Ll2ofe, AAHE
i SIS TR S o e, WEBRHECD

R0t BREEE - OWREIRD P (F
11-1) .

] BT E E U (Frahi/hi :

#i fEE aik __THLEW BRI T R EREIE
Bl mIFm MR NS RY O ORE RME R BRE

%) (om) (em) (/nf)y (em) (em)  (/md) {0~5) {(kg/a)

AA 66 1.9 BT 623 °* G656 19.0 542 ° 3.8 57.7 ¢
i 76 6.6 51 508 90 17.9 428 * 1.7 63,5 °

1 - — .56 513 85 17.9 474 * 3.6 6.5

LT =T A MRER (M) ¢ 2010~201 B, Seffids X UMBHA : 2009~201 148,
SR TN B Y, n.s 2220 (Tukeyik)

£ B

AA BEFIA LB, AL ABBERAL
TedE L, FBEDPE BT H L THEBEL,
WM ECREU S LSRN (EMb 2011) , AREB
THLGRE & b ~EE3 20, BRTEh o0, i
HETLE. Z0ERE LT, BERESICHL, 3
WS E R DI HEROET, EE2THEFTICL
DIARST o &Y, BIRICEVRRBET 2ok L
#Zahad., LaL, BEEMERCE5EMbEEFEEL
T2 D AT, FA XBECBWVT 60kg/a OB AR L
Tz BT ooMiEic K 0 IRER EOTMREEAF S,
o X NEBREE YRR EEL LR,

4) A RBAKTREEHIECE T 54 IR BH
DL

T A XK EEEEIC ST 2 EINE R
B AR OREL
D IRLTRETARN EBRE) FRvWL2RER
KR & D iRl = 2 M2 BT A0, Rl R
S Av Ao B ARG B M R R ET L.

HBRUEE

AAREFIC BV TRREIREICES 200945 A 22 R
2, SH29 B M=se b V) oko—F 1 7R
F 2.5kg/10a ZHEOKIHIRBIFEM L. a7 0 V7B
PRREEIRIEE 0.5 BE L Lz, ERMEEREMTo2RE
NEHENE TAFR 7 2 & o 5 8280 (12-18-10) 1 3kg/10a b2t
L, RESHHSALOERERFEL, RooEBhESmL
TIEZhEE 0% L FHI (&R 1997) L THIE L.
ZHRAT 2.7~4.5kg/10a T, EHEOMEERML T
IBEREE 3 BBICREEL, HERBRSEHLLE (&
12-1) . 7ad, FA XEABREIDREORENRSHD
T3 YRBOMBEHAH BRI —MRORELR LY 50
%I CTRE L, RBRIE 1 K362 HEE LA,

B R



Fr1e-1  PRER R I8 (ke /1 0a)

N TEREE I [,
BRI BT EhTEE wam g eeen BN
A+ D 260 6.5 3.3 0.4 - 3.7
BhAHRED 26 5.4 2.7 0.3 - 3.0
B he DB 360 8.0 4.5 - - 1.5
WIS REE - 3.0 3.0
i) EMREONRATRIN 6%, ARt Lk
#12-2 RSN B S IOE I R oA TS
/7 8/5 9/14
HEE i B T E# BHE BE B
(e} (/nd) (em) (/i) (em)  (em) {/ni)
ASAHHED 4 658 81 474 82 16,5 380
BRATEED 42 596 19 471 81 16.2 386
SO 44 605 83 457 84 16,9 388
AT 4 RLIE T 43 621 83 480 84  16.6 362
_d012-0 SERES R Mg A LR IR FR O B
MEE #H BB T 22 4 mEl IS TR
(kg /10a) (ke/10a) {kg/10a} {5 (g}
B4 A EED 1160 601 443 96 35800 85,2 21,1
BEALLERE 1156 588 441 98 34800  87.9 21,1
i DR 1245 530 477 103 34200 86.3 21.0

AT 2 R IEIE 1256 531 462 (100} 35400 87.5 21.2

B KRR ORIHEIL R CHMOE L bRV E
Mot Ll, TOHIRRESMECEBLZ2DER
OEAEA AR L, B Lo

RS AZ TR UK RROAEF T, HEIEEN PR
RABFEMETEXDHP, BEDHLAORTHIETORRE
MREE F%Chote. L, BEIEDE, BEE
SADOLOKFRTIHAERPPRRTHY, HELO
BER O FE NP RIF Chote (F12-2) . —F, [T
I, BEASAREGEARREE I, BIWRE, TR
FHE L HWITOEREIER & BtehRBETHY,
TR b IRT O 2R IEIERAES H 96%LLETH Y, B
BOREREThH 7. EFMOFEICELTE, I
ORI LT, MEERNTHREBENSAOEHR
e o iz e MIR L (FR12-3) .

5 B

FEN OET B LIRS b1, BEHSA
DI OREA T bR E O TIT O R REICHEIC &
BSOS S Z LIEFETH o, LbL, #I#
AFBLEDTETORERLVWIBRAEZZETD &,
RS A L B ORE ERSShE 2 THEY &%
Zbhsg. L, HAEbEHHBROHELTWD R
BHSADRBMONZ Y FFZ DN TRETDLERD
5. £, RAEOEEKREIEESSENICO RSP
KRR GEMThoTolo, S, BRlRRRRMHTHI
BT oS0ESEHD.

1 A4 XRKMORKERBEEICE S EDMHEMR
HERWLENEREFORY

KIBEICRBWTES - o2 M3 ERT I ICTER

HEREHTHEIN, HFLI{BRESh=T-T R Mk
FE R B R ERICEABEEEAT S W E
0D, HHDRPBESEFEXBNL. LAL, 2€E31{E
FRTRETHKBORE, EiFoRERCeRLIEHEE
AT LS EEE T, BMITO8 RV ER, BRI, ST
BFEOf/RENRKE W (FE 1992, BRER 2012, E
R 2010) . 2T, FA RBEAROEEHEOHO
SREIRMEIRORIET EZ TR L.

MHBRUAE

- SRR R R R A A A EEE ( TA— 3— L
A V—88) (15-18-10, £EFHEO 3L LP70 A5 40%,
LPSS 75 45%, Mi%h N 25 15%) ) &3, NEZREE
BLURFAFREED Y A ZEBECENWT Taved
U @HNSA—FFLERVET T -7 A bR &
LRGSR E M L. SEARRIE, 2010 fEiduk
O fE O EITHRERE (NEFESOHETRIE  ER
N2.5kg/10a, iBAY N1.5ke/10a, &3F N4.0kg/10a, 1RA
PREISG D MATREIE 308 Ndkg/10a, JBAE Nakg/10a 437,
&3 N8.Okg/10a) XL T 0%, 20%OEEEML TR
FEAR iR 21T o 7.

2011 SEIEATEDFEIR 2 B U CHISE L 8O L, KR
EEOWTHE GBS LT, 4 X%
FARBARAFERIT A BHRME T 12%MALO 3.5kg/10a, 12
AR T 20%RIE (EFHRFCEBIERER T T 36
UMIEIHEE) @ 5.1kg/10a & LTs. ¥ XEDE£REE
MIERIE, &4 XEOIEFBESERICH LT, M
& H20%3 LT 40% MDD 2 AKHERRR T L7 A EZM
85 TR N2.8kg/10a (AKFRIEIED 30%MIE) B LT
21kg/10a (47%WEIR) @ 2 AKHE, FAC/NRES Tt
N3.1ke/i0a (36%MEIE) 35 &L 3.8kg/10a {(S2%AE) @
27kiHEL L7 (3 13-1) .

BRI, AEZRBEEO 2010 4E8 1 X 22.5 m 2 18,
001 EER TR 25 nf 2 KHETH Y, BANREBIED 2010
581 K 480~1900 miEHE 2 L, 2011 28 | 59 600~
1650 niEHR L & L7,

wm R

2010 EOMIT (5HE) 0%, 20%OEIESRMG T,
REESE 8 A0S Y SERBER) Tholil bd
BEL, B \EHEDS CHEERKTHERBERT
bofe. Linl, BA/NREETER L VB ThEE
THhY, 20%BIETHIE L Uz BB & FRED
AHFRNE LN, IRERETL Th L ERED 700ke/102
EWERBREXE LN, Zhicxt L, 2011 SEREESR
FRES L LA, BHRIZMEL VIERICR Y, T,



SRERFEETHERBESE E OfROEIZEAY
Lbhiphofn. £, EEOSATYFRRENEL
O OFET 550 A/ UL ERER S h, BIRIBRSH & BB
DRRRECEATENE LN, EREFHEIEKEOCE
FAR L, NEZRMIE T 700kg/10a < EL TEMR
fEACHE & & EATBAESHE I ELE U CRRIRIZ Ao 7. B
A/ IREES TR 600kg/10a MEDIRETH Y, S BT
THNEEME SRS 2% ORI, £ EBIE T 8% ORI T
b FEEN TRk, F, HE GMESE,
ThF I H) DRBLEREChoL (F 132, £
13-3) .

A OEFRINRIIARBOAFTRE TR L ZEHM T
B0, EREPIEEEREIESTED 40%BIE GEfEx
FERLL S0%BIHRITHAY) CThL IR 0.5% R, FHEL 1
NREOEREFTREC—ROZABLAZELALTH
0, ERWEED 11~13kg/10a & —AFRY 7 REEOBER
FRRD LA Thote (F133) .

37131

HA ZHUEI = ot b U @FBRER A BE T TRIE I 3 P

£ =K

T IT B AKTEEIEH & Bl UCRE -3 R Ic & v 48
BHEEWCESRINT 27D, KEOREREOLHIZ
HIEIRERROEEAT S BERD D, ik, 254
oA A+ KFRD 24 3 B R TOKREBRE CIE, £4
B L OHEEAO LRoBECRAEI L3 BRED
F_ERFEZONDIES, BiFL L U2REEHIEORIR
SA~DEBLEETIHNERLD. Z0kdD, F1 X%
Tz bH V] OERERGRC L SHESE, K
EMEOBIC L 5T & i L TRtk 50
YREOHEBAEY LEX R, 2, 0 50%FT
NOE-SLOEROEEESH LEESORIERETHS
B3, 2011 FEIEH S0% O REERE T HERBSPEE L bk
EipofZ bR, IHEHE LTV AEEEEOIERLE
MTak, €%, FRETIHERLS.

BUEREX (HEBE R A TCFRH ) Nke/ 10a

Ao A 3R ] ke / 10a

FK TN AIEN NARt WIER TN BEN N3 WIEE

LRI (G E FR) 4.0 — 4.0 (e BEOMBLaL) 8.0 - 8,0 (k. BEoMRRL)

20104E  SRIEE(IRO0%) 3.2 - 3.2 {NEE BHIO0%M) 6. 4 - 8.4 (Ui, B
WARBESR (MBI 2.5 .5 4,8 (i, BROMER) 4.0 4,0 8.0 (N BROMFR
WM 0 0 0
ERIE RO20%5) 2.8 - 2.8 (ME{in BHEOI0RRR) 5.1 - 5.1 (i, Bl

201148 £REEGHHROD 2.1 - 2.1 (MR BROITEL 3.8 - 3.8 (Uiff, BEosM)
RSB SY RS (R 2.0 1.5 3.5 (MIF, BHOL12%R) 3.2 BB 64 (NUE, Ble20ug
N 0 0 0 (1.9) (s8.1) — GBI B M)

fE) R IEFEMEEHL FA-n" - B{FHFvI-88] {15~18-10. LP70:40% LPSS100:45%, TEN{:15%)
ALHBHOEITOAGYUE, BAUING 5+1, 5ke/10a, AN FEEEOEITOARBHIE, BHIING+ke/ 108
AR B S BE B AR NE M D208 O F A, ATHNFCHREREZM L TR E Lot

213-2 ¥ A APz ok o Y o TR LU i s

T

Rk B BE OFOR BHR bei [FEE of% RS PRI 2R0R
cm cm  /ni GEEME  kp/i0a ke/10a /i o e
SEEE(GFHEWR 102 17.4 50 & 1217 521 78 n.s 31600 80.0 20.7
20104 NTRFEME KW GHROZ05E 104 17.3 543 ¥ 1118 571 85 n.s 37200 71.9 21.3
IR R (2F ) 106 17.7 &38 ¥ 1942 673 (00 — 43000 72.3 216
SHERHL 98 16.5 467 3 883 556 83 n. 30800 83.8  21.6
ZREBEGHEEEE 95 18.4 636 2 869 687 100 n.s 42300 74,1 21,9
BAUNRE S SRIEIE (RO 92 18.9 606 P 799 695 102 a.s 41400 77,4 21,7
HEARPCAE GHE) 94 185 610 W 840 685 (0®) — 41300 5.5 21.9
SRMECIAO0D 101 17.5 553 930 671 101 n,z 36100 86.9 21.6
20115E N IR ARBIECHROINE 98 16.6 639 813 668 101 n, 5 35600 B86.8 21.6 T
IEARMBAS A M (PR 100 170 B4 804  $64 (100 — 34600 87,56 219 fF
mRR 97 17.6 522 b 8659 633 96 n. 32500 90,4 21.6 BF
SREIE(HRO054 98 18.7 582 4 863 603 98 o5 35000 7.2 20.3 s
AP SRS EO05E 97 18,9 601 4 764 566 92 n,s 38800 70.4 20.7 Bk
EAOSHBE SR (RFAY 96 18.9 502 4 877  B1G (100) — 38500 76.2 21.0 hrp
) kA Do c U TAIRRITA L Tee 1 19, & : SR OITERB Y, noa: HFRIBAL
. H13-3 FA AWAI = U ORI
SR [ HEE NE 1T 8 (% NUE §% % (kg /10a) LE P
#iE i B3 B I A (FR4%)
AR IIIE (ot B & R 0, 63 0. 95 6.6 8.8 15.3 5.9
20104F ATRARME A RIEHE HRO20%ME) 0. 58 0.92 55 1.7 13.2 5.8
FE A IR R 45 i (R IR 0. 54 1.0t 4.8 8.0 12.8 5.8
plEE 0. 46 0. 88 3.4 6.2 9.6 5.4
FAEIE G & R i 0.80 1. 06 8.6 g.2 15.8 6.4
AR IR A A RLIEIE (IR 0205 0.55 0.98 4,2 8.6 12.8 6.1
Ak TP 6 A0 A i (et PR 0.72 1. 01 5.1 8.7 14. 4 6,2
AN (IR 20%E) 0. 46 1. 00 3.7 8.6 12.8 6.1
201148 ANIHFRMEE  EIIE (HROD40%H) 0.43 1.0l 3.2 7.8 10.9 6.0
LR BB 2 5 (5 PR 0.43 1.03 3.3 8.2 11.5 6.2
HEEE 0. 43 0. 97 3 2 1.7 10. 9 6.3
A RCICHE (eb P 020%E 0. 61 1. 03 4.6 8.2 12.8 6.3
AR I HY RIRIENE G D405 0. 65 1. 11 4.3 8.3 12. 6 6.4
AR AIE 43 HE (b ) 0. 587 0.98 4,3 8.7 13.1 6.5

I
|



4. 2 & 3 TFIRVF IR R DR RYET AR B 5T

LHFHE, FA KT B0 AR TR &
AR BT BT —T A R E R ARRKE
e oM BRI AE A - Ba X MR E BRI
BEEHIT, Kg - AFE - YA 202 F 3 ERERSR
BT ARERBIOIKEEN  BaR Me~OFE
FEFM L 7.

HHEUAE

EFRLAAFORITEAMEACENT, A LEED
ALHEAF O FESERG RITREE & B3 A 3EE AW ITRIT 0%
ER BT A HHEMERE L.

A L7298 A ErE, A8 4 X585
AEISE TR & KBl BT 57— 7 v & Mtk
EFEHTH B,

VESIERIT W T, 2003 FAERIAEREE (ke
(LAF TEEEHE) &vv3) BRIUHETTHER QF 3 15 F
FEITRVEEOHIEERRIIBNT, AR TR
MBS, AFEBLGS A X TRo—F ) —v— &
i E R 21T 5) (BT METER] £v))
& HR LA A & FEI L7

i, BAEMREREROBMRREWREL, £8
BOERIBERHASENS 10a Y v EERORHY
Tofe. Ebiz, BRESE—AER CRRETERHL,
SRS O AR H A BT OH I ERERS ST T
{LOBHEREFHIRLRE L LTEDEOL, WEHEY
75 A XLP (K 2006) % FWT 2 6 3 Bk BlfERF
RTORBRRRREERE L, SEHERCEITER &
BLT, 24 3 EAKERERRICBT AT ORI
DL & AEREENEE RN L.

B ®

YESIERIIE, KRBT, =7 —7 A MlEKEIERHT
X AFEFHEOBN & FREREOE i & ) FERHE
0298 BERH10a 20 5 8.2 K/ 10a ~ & 28% I Filig & vz,
MG REIRB R X D HATHRR L DHBTYH 63%I00
ofo, A AETIL, 3.9 W02 T, HEHERIITHESR
CEE OB L Aot B, FA XTI, MRS
@ 14.1 B/ 102 7 B 5.0 B/ 10a & 36% 28I S iz (B
#14-1, 14-2, 14-3) .

EHEREEOBREBELPAE RN T—FE b L
I, TFAORREHZRELLE (RFE 14-4) . B
H7a I AXLP E#RANEY I 2l—raiod v, K
BB Tz7—7 A MbKEIREH B L U a X
o HA RIZBVTHE D AR CFIEF 2 A L

(kFg—2AdF A X=F A X 2 £ 3 (BiRfEEROTER
K& e AT, RN ERS R R o £IR
LR THEBHEROGRBER & 22V, KFE 22.4ha, A
LFE 11.0ha, 54 X 11.0ha Thots (R 14-5) .
VIal—ia TR EENEREGERNT
HE U EBER, ARECR-7T—7 2 FbKER
B & 0 33 THERHEICEE SR 28% L Ao, 102
Wi LBy, FREMEICHS 108% T, HARHHC LB

#l4-1 EEREFETOEERMNRES»LHH LE
R {E R R 1]
=7 —F A |l & B 20034
fEREX 4 | MR (by |#EBE(] a/b | ale
(hr/310a) [ (hr/10a) {(hr/10a)
EHi i 0.2 0.1 0.25) 150 60
T 0.0 3.7 2.84 0 0
B 0.3 0.3 1.57| 100 17
P - R 1.2 1.2 3.86| 100 30
MAE - R 0.1 1.2 4,33 7 2
Jik B 3.2 3.2 1.6f 100| 201
WE R 0.0 0.0 0.68) - 0
UL HE - 1.7 1.7 4. 14| 100} 41
HE AR 1.43[ - ]
AR e 1.7 1.7 9.07] _100f 18
& B 8. 24 13, 03 29. 77 63] 28

[
) LR, o DAY T A EEICL D GRIEERIIEE R . W

ERT BRI L DIERL, BRI E MR IR .
®14-2 EEBEF CTOEEREAMES,LHEH LE

A B VEREER
HED ARIME |, 20034
sy [mumae PTG gt b | a/e

(hr/10a) | (hr/10a) | (hr/10a)
ET T - - 0.08] - -
HAE 0.1 0.1 0.231 100 34
ok o 5% 0.1 0.1 ol 100§ -~
PSR 0.5 0.6 1.01| 82F 47
B I 1.0 1.0 0.32| 100] 313
B 0.7 0.7 0.48| 100{ 136
I A - T 0.8 0.8 0.68; 100| 113
§iE R - — 0.14] - -
bR 18 {5 0.8 0.8 1.01] 100 82
e 3. 85 3.95 3.95] 97l o7

) LEE D AN ST IR LR K OMHTIRREL S iR 1T > TV %,
2 BEMNE, ¥4 ARSF AT LD @GO ER D | REER

R EEEE D ER) .,
F14-3  EEREBETOMEEGEMES,OHERL
7o & A AVENE ST =
BES AR | 2003
Mgy (o [T g o | ase
(hr/10a) § (hr/10a) | (hr/10a)
7 T 0.0 0.0 o] - -
Fejm 0.1 0.1 0.65| 100 12
BT 0.1 0.1 0| 00| -
FHt IRl 0.5 0.6 2.66| 82| 18
B B A AR 0.7 0.7 ol 100 -
B O [ B 2.0 2.0 3.8/ 100| 53
1 R EE M 0.0 0.0 0.89] - 0
I - SEE 1.0 1.0 3.76| 100} 28
AR M i 0.7 0.7 2.3 100 29
B 5,02 5.1 14.06] 98 36

) L OHE D ARIRRROL CRFlds & Uiﬂﬁ%ﬂﬁﬁ{ EHITHRIHE R AT > TV 5,

2B, ¥ A ARST A PHEIC LD EERAIBE S H D | IR
FERTEL 0 ERD,



REAEPEIES N, BELKIC L 5 102 Yz 0 Bl
R OBIRIZ L Y, 60kg %7z v 4 PERIT, FEFHEST B
T38%., HITERE TR 20%0 A MERE o,

AA AFETH, FBRITEEHEL T 96% Lo
10a ¥ 7= D UNEE, SEHEIZHA~ 161%, IBITESR LA
DE I02%ERD, BAENTICL 2RESINAETENET
Ehie, BRI X 54 EEMNE D o X HHRERE S
Holo b OOEHE - WHIEPEEL 2D, 50kg B=b

ABERT TN E 2ot

A ZETH, FOEEHEMEIC R 38% Lo,

FKEEREARIC X DR TR ISIITER LT 58%

Lot 10a %7z 0 ARk, FEEHEIC LA 167%, T
EXRE~BE 104% &4, A L2EESE

HEENPKFEE R, WL 2 F3 ERIEFERICL2HA

HHORER S bOOMARBEEERY, 60kg 2
e DRI 54% L iz o7 (EF 14-6) .
-, (ERERC L AMERS L Lz 24 3 {RlRfEdk

FebToEREY A Y DAL, FEELT 3

el _RERWE ORI
EPh 2AEI{ELR T
S8 PR s 9 KA AdbF¥—F g AOMEROBE
AR {E DT FE0 T 5 HlE A T A
AA AR - F A X | FEATT TS AR TS
A PR S 33%
I 54
SR - BRI | MRERREHIE 1R
FZ 7% 45 (90ps X2, 34ps, 33ps)

e S it
5 A RE L TR
RHATER 145
BRE = s
MBI o A
R4 Trmu— 24F
B i A 47274
FEALTFY 1hH
H—FU 1&

[ =R N
w15
rEws 1E

1
1&

2% (645, 54)

=

1&

145

BEHEET I L HRAER

B B4

KER(2 T — 7 & b il kil
FA LY (HD ABEEE TR
F AR {(H5 AFIERE S TR

22.4 ha
11.0 ha
11.0 ha

) 1 EEA e LS 4 A
2 MR TR YT A LD ERORE L,
3 EHRIT, BIEENAOMSFRIEIE U TRARM O
SRR A RO IEL 21T o i & AV,

%, HATHREL T 20% OBIREIR & Ao,

x5 B

B\AES (2011) &, =772 FRRHKERBIT
X BAREEEOIFERRE 527 /102 L LTW
5, FWMETORBIBI BT —T A MEREIER
iz & BAKTEIESRO/ESERMIL 8.2 BEi/10a Tho .
BEHEPHITERR L R LTEWE TSR SN
M, HWES 2011) L0 LIERIEREE L. i,
FEFE L7 il oD {35 B o) RO R O R S B0 4
BRRECERLTHAEDEEZ OGN,

24 3 R R R RIT B AEERERDRIZ VT,
TT =T VA MR OB AR IERSIC L 2
PR LY BN ERE T, BE R A LSS, 2
4 3 {EIRVEMR R THEMEL 3 B30 o 2 RIS X
Nz, a2 MEOWTHE, SRR 2Ar—n X Y
v b & LT 102 ¥ D EGHEESARRT 5. AHET
B Lok R E A THIELTVwS e
AV THRE L, Z0kd, AROINEIEEN S
ROEIRRER & e o> T, SIEHERL & 2/ L 7o $iE
REFAHR TR ORIBHELEL S,

4 fEHERRE, JHERE (RO BERTE S E B3R L R,

F-6 RIESWECEHTAKIE, dada¥, A XOEERILE

KI5 ER A X

=T —7 3| TR | 20038 RN (o AmmEm| 88 7 | ccoste | WIS (o ameki| w15 | coone | Ammgemigs

A bRl | MmN | SEENE [ 5 | 9%) | SCTIEMRES | SERMR | AUBME [T(ooy | (oh) | TR | MRS | s T (o) ] OB

HEf5r {a) (b} (c) a/h | a/c {a) (b (z) a/b | a/c {a) {b} (c) a/b 1 alc
1023 S8 (M 85, 326(102, 607(128, 240 84| 67] 56, 733 |54, 098 [36, 301 105 156| 48,133 [59, 745 [50,933 77 91
(2R =i 54, 865| 62, 354( 52,318 88| 105} 30,550 |28,339 21,349 | 108 143 19,256 33,292 23,433 58 82
it a4 A 17,946 19,874| 31,931 90| 56[ 20,34t (19,763 | 8,688 | 103| 234| 19,249 (18,571 | 7,369 | 103} 261
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Adaptability of Coated Seed for Establishment And Labor-saving in Submerged Direct Seeding

Masaharu AOKI, Jun HOSOI, Nagao SAKAI, Ryota HARADA, Manabu TSUCHIYA, Satoshi HOSONO,
Kazuhiro YAGASAKI, Nobuo NAKAZAWA, Toshinao ARAI, Koichi SAITO,
Mitsuaki TEZUKA and Eiji SODEYAMA

Abstract

The coated seeds with calcium peroxide with keeping temperature 30 degrees during 24 hour got emergence

about 4 days earlier compared with non-warming treatment coated seeds, and needed seeding within 2 days after

the end of warming processing. There was no difference of emergence rate between seeds coated with calcium

peroxide that double amounts of paddy weight before seed soaking and seeds coated that equal amount. High

emergence rate after the end of warming had been kept for one week when maintain storage at a temperature

about 9 degrees. The iron-coated seed made by using soaking seeds and half amount of paddy weight before seed
soaking, it could be stored for about 100 days, but the early growth of the iron-coated seeds for 5-7 days as
compared coated seeds with calcium peroxide, and a avoiding effect of brid damage might largely decrease. Over

80% of emergence rate of non-coating seeds after soaking achieved by machine-seeding into a soft pudding soil

which fall into water with to a depth of 0.5-2mm.

Key Words : coated seed,direct seeding, non-coated seeds,paddy rice
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Occurrence of Seedling Blight of Rice Caused by Pythium arrhenomanes in Nagano Prefecture and Control of the
Disease in a Flooded Nursery(Pool Nursery)

Toru YAMASHITA

Abstracts

In Nagano Prefecture, seedling blight of rice caused by Pythium arrhenomanes is one of the major diseases during nursery period.

Soil application with metalaxyl-based fungicide can usually control seedling blight, To evaluate the sensitivity of metalaxyl to

Pythium, in 2010, 21 isolates of P. arrhenomanes collected in Nagano. As a result, I found some resistant strains to metalaxyl, from

two locations in the prefecture. Metalaxyl shows low efficacy against these isolates. But metalaxyl is applied as ready-mixture with

other agent. This means that no extraordinary decline in efficacy of the metalaxyl-based fungicide would be reported even under

outbreak of resistant strains in presence. T has demonstrated the effectiveness of flooded nuresery as a cultural control for seedling

blight. However, if the pathogen is present in the pool, it may easily infect rice seedlings, and result in growth inhibition. Therefore,

the care is essential for preventing invasion of the pathogens into the pool .

Key word : disease suppression, flooded nursery, Pythium arrhenomanes, Seedling Blight of Rice,sensitivity of metalaxyl
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V—ERVE, BRI 500 ERIREE 1 v 2 BT
20ml HREEL, EbBIBELLE.

bR T%, RBTIETI-HIC, 4CTI EMHEL,
PlitEA T A EENTEE L. Ao, BERIEANE, WSk
B LBRAREOL D A X TR W), A
87 FABE 2%) RV

IMEITAERL 21 HEIZITY, FEO2YE TiROEREC
EWiEEL, BEEFRBLE.
RIRERE &R X U,

FHIEE - 2, FEEE . 1, =0
RBHE. = 3 (BEAEH R <100/ (E#X2)
4. A8 T HF VAR BB AW S OE R
BICHT B A T X AERIBERIOERR
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10P-3, 10P-4, 10P-5, 10P-i2) #{f3AL, & FmF a1 Y
FH Y )b AR TR VVEEIOBREIRERN L.

R, FERORIE V2 A ADTITAF v
Bty 7 (BE10XHE 4XEE 3om, BT, V12K 2)
EEVZA, 06P-2 BIEOA 125 Kw &7 & Lz, 71,
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Plasts-Niterink(1981)35 £ OB AR & (2010) SEE Lz
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1)Plaats~Nitterink {1981)
AR B (2010)
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BEASMES N, E, BEC I HAOHFE 7 X 15
B ERICA RFEFEO DD Puthium BE OS5 HEE S
Rl 5, FEBOTE A Y A LWL CHREEOH S
Pythium BEDPHEES Nz, BRIFREOH D Puthium
BRHEPGHES N REROFE 7 R T, BTk
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TAHCTHRY I RV DRI DABERERLED 7 v 7O

Fao BA
Development of a Light Trap with LEDs (Light Emitting Diodes) for the Monitoring of Adult Rice Leaf Bug,
Trigonotylus caelestialium (Kirkaldy) (Heteroptera: Miridae)

Tadahisa Noguchi
Abstracts

In dual choice assays using the LED (Light Emitting Dicde) of four different wavelengths ranging from 375 to 450 nm, adult rice
leaf bug, Trigonotylus caelestialium (Kirkaldy) most preferred 375 nm LED at the equal light intensity. Under rated output current
condition, short-wavelength range LEDs (375 nm, 400 nm) attracted more bugs than long-wavelength range LEDs (505~600 nm).
In the field test, prototype LED {375 or 400 nm) trap could hardly catch adult bugs during the period of overwintering generation in
the spring (April to mid June), but it could continuously catch the adult bugs during the summer (late June to Septermnber). In addition,

many bugs were caught in the trap from late July to mid August which estimated to be second generation and important for rice

damage. Thus, LED trap might be useful tool to menitor the 7. carestialium in field conditions.

Key words : LED, light trap, monitoring, rice leaf bug, Trigonotylus caelestialium
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THeHFRY I FUHAIHA Irigonotylus
caelestialium (Kirkaldy) 1%, #OSEETERE LA
KOREEEDBHA LV THD . AL AAREROIZES
WAL TWD (R - %22k 1999) . 1980 E{RHIER >
& BB IME R A A B (B 1997) , 1999 EiZiidk A
AOBARFNEPLICHEAKEERSTERRZESED
=b U, LA, ZIEmMBIH#HRL TS (R 2010) .

TheARY I FU BRI R A OERIERET, bYEE
CHE 3 R (B 1974) , FEIR G 5 840 (EBES 2009)
Thd. FEHDIL, AXA S HFET, ARRA TR
O, AZVTSATTA, THANT o vi—7T
=TT, aXATF (Ly RhoD), ab¥, A
BN, THRALUSEDAS AEHEGC (BILD 1983,
1999, H§H - AR 2004) , ZAULDERET HKIERE
BEPAREHI S AR E 22 B sk B bRk L, kK
ENCHhRORBAENED 50, o HEEICRELE
BREAS A RICED L CRAET D5 Bl L O RRBEAK
A b MBS R E VY (A 2004) . T, TAESERY
2 RY A A HAOKBA~ORARI KB OB DS
HEARETD (FH 2012) 20, R—lSATH-T
bW BRIEN B S S CRRBAERKENER RSN S
5. B0, FERERBEERA R ERE T 5I0L, TEE
PLTHABEPNOREEKRFBFICIERET 2 ENEREL A2

3.

THEARYIFIAAI D AOKBROBERESF
BT, BRI ST VTR B—BRSTES (I -
ANER 2004) | Ez, EFEREERAEM T e T 2EIR
ETHRT T Ty TRERLESRTWS FEERL
2006, Wl 2013) . ZD5H, TWVEDRETRE L
Lhib, S GICHERELE LHETE 5720, HHRAE RIS
BT3RS H LB, BECHHEEL, AR XOR
S (UE 1984) PREF ORI X - TREY)ER
BoAHRENHE. £k, 7w T v, Ak
AP ROEERICENEFETH I8, FAORAER
ELrRALEWESRHY, ZOREO—2 LTRSS v
TOWSIR LI R OEEOTHEENELZLNS (FE
2006, b5 2006) .

—J, FRITIEERENTED b, TR L H5HERE
PEEMBICACLGATHS (BE S 2000, A3 2000,
il 20000 . ULd L, BEEOFEITIMERSEL, FE
AEEANEL L0, RESTCHREAENBEZR
LI BN, MBEMORERETA LT8R CHEE 2
5.

ZIT, HEEAL S EEBIRA TR LED (8
FHFAA—F) CFE L, BOCRENEST, Mizhs
hENEBAERERT A b 7 v TORBICEF TS
IR L AT, EFT A SRV I RIS RS
A B OEERTFEEZNER T, £, LED
ERWEMERZA P hF Y (LUF, LED b7 v
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FRE AL, BACOFERRRIC OV TRERT - .
R, AR ITHE SR Y I NI AAILALHTS
LED 0855t (Mo 2014) | b2, 203 L LED
Ty FORBECHTIRBEEEMATHRELR.
i, APREREAAEREEE T Vs MK TER
DFRIEEA D =X b OFE & ER B ORE
(INSECT—2104) | H—#& LTER LSO THB.

HEBLUFE

et

ENEERIC T 2004 SECHRNCEER L, 810 - &5 (2000
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16L.8D Fefth) THEMEITE L7k 5 ARIHOT B b 4k
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LED ~F3| ShicdEr s AR R o3 1o 5958
HERE X Bivizi= o, HhARBTITREREO2E RV,
Big1 EENOHSIHE

WEORL S LED (8 1 #0 375~450nm © 4 £3H) %
R, WEERR CEETT IR I FUBIALD
ACET BT MR e L. MBI DS % R IET+ 5
Tedic il E B CHB 77 7 VAEE (1§ 1.0m 84T
50cm ¥ & S0cm DECHH, BT, REBRERSRIE of
TiT -7z, 280 LED 2 RRESROFEE (IF 1.0m &S
50cm) OPIAFITERE 25em DOMFEIZ 60cm FEG T~

(LED O REBEIZ ANE L) . LED KHE3lsh
FoRR R A0, MAEEHE (4 Lem, B9
FTIAT 4w IRICEEAT L2 L b D) 2k
o, PHEEEFERIL R OEICEE Smm O FUCRBT, FI
B LED SESEAH S L3 RO T (8 1 MBE) |

LED O¥3EIL LED 2> 5 10em O T 30X
10 photons/(nf -sec) & 7425 L Hic, EHER e
¥ a v, PAK36-0.1) BRI L 0 IRE L,
B L/ LED OB L XREOERERL D, BF
BT, HERERGIC TS LED 2 X A7 — (1
ILHIHE, CX-355) WERY 1), LED M3l & 455

(%8 B 4336, HSU-100S) DEER A& 14, JeiRAH 10cm
OB TEREZZA A LMEELAET - LicE
D KT GRIREE DRI T OB T b EHEICIT > 7).

REAIE 2012 FEIZFEE U, =R 25°C, WidkiET, Rt
FEBRPUCERE L7- 2 fidf o0 LED 28 Sw/ig, 7ok

41
HERREBR TR
LED & M535R

FHRYIFUIARI I ABRD 40 REKL, 2 REEC
% LED (ZH O b 7 MBS AR 3 S 7o gl iR 3
b & rl
R 2 EREIICRT B4 LED OWS
WRORLS LED (81 %) 243U, ®Hdh (B
B 20mA) THELSE44K LED OS5 I8E i Uik,
HERIE 2010 EITER U, 25CRBE LEESE ([F2.7
mBAT 3.5mi & 1.8m, AARE(/LIEMIERT, NH-3PH &)
KBWT, 7THIAG LED (8 13) &R AL Likigkd
LR e, 2 MEA T AEBREIT o,
i HERULFSLED

LB MzEfig®
B BT R mn® REA BE e
(am) (m¥) (D) {nm)
NSITSL-ERLM 375 26,0 +20 380 3.3
NS400L~ERLM 400 29. 4 +20 402 4.9
L430~04 430 7.0 20 427 3.3
[.450-04 450 20.0 +20 452 2.8
L505-04 505 12,0 +20 506 0.9
L545-04 545 2.0 +20 538 0.6
L600-04 600 1.0 +9 598 0.2

o If (JETHD =20 mafd
b SYIEAEEERHHSU-1008% AV, LEDA 10 cn®{iriE THliE.
s BifyrkY, X 10" photons/ (nf-sec) .

7 MO LED OWFS e FMRRCER LR T, &
LED #{Ei{R # B oO>BEEEER X 50cm O 30em PR T
~fz (LED OB ITRIREIC ANE A ) . 4T LED
FRL S5, EEENC R RS 20 AR 405 E
L, 4BFE%IC LED ICERY (- BRsER HRBR1
B B IRERREREE .

2 fiHO LED D584 e L3y B oS
HOHEME LR, EREMCHRTREEHE 50 SHEL, 8
MFR R I A h o s R E o e
B3 eRELESHE

RREBNICHBEL-LED @3 b, —HFORLHEEL 1.0
X 10"photons/(nf -sec), {BF7% 1.0~3.5x 10" photons/(nf -
se)iCERAE L, BIIME LB L. BBT 2012 €12, R
B L REHEOF B TER LS, BRI RER SR
Foh 208802 L7z, YEBEITiE 400nm @ LED (FA b5 4 K
I oy F—, NS400L-ERLM) & iz,
k4 RIBLFHSH

EilA 20, 23, 25 28°CIKERELLERE @25
M) o, HERd SOEEAML, BIREESMETEMELME
FLED M7 v OESEEME L. #HXLED F T v
OIS 375mm O LED (FA I A FeIiarF s
#—, NS375L-ERLM) 18 {H% 2em MR T 6% 3 FIZEAR

(¢ Tem $5 20em B & 4mm) WWERD itz b o & v
ZIOXFEEFY Fa b F R R— Y — b (FE 36em B
26em DRFH, ES dmm) OF EEIZEY i), RBIEE
BTFEizm Eoic L, #5350 LED 7 v 7Tk, %
OB T I REE (7 A {5, 8E 5 » 7°H, #t 30cm
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T 24cm, AR) FHFEAHIE & BEICRZSL LS ICERD
fH7, BEISNEBEREEShAWIEL Uiz, Z o
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LED +5 o7 OREEIEE 4 AETH I, BARRT
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7= 0 Ol 18~20mA THh o=,

Fin, HHNLED T v TERELMHEMIC 7o
Ty TEREL, ARCERENEL2ToE. 7=
2 b T oI, AAEL (2006) IZHEV, fREEACHR
W ($rrirA{b%, SE +Z v 7, HE30om 8 24em, B
) 2EEFehbRIC L, SFE m s EEIC D X
SlLfeho (BUF, BEHFH 7 cn® b7} &
o, Bl LED o v VB EUEERGHR Y 22T
Y RZ L K ARSI s BRIV, S
ToBERX fn. A RIAEOE, A7 cax
IR1IAABCH LWL QAR L.

2012 F AR B AR OKE (FEH 29, &f T
&= Ehr, HEEHIS A 10 B, FBFIERR I, &
FHLED b7 v PRI UVBENFR 7 =0T T o
PRELUTCEERHELSTEE L. BBEXLED Ty 7R
TR | LR L ORER LA, IR E LT 4000m
@ LED (NS400L-ERLM} vz, & b5 v 71 20m 72

FERELT, KEBEBEND 15m OBICEB L, 7=,
B 7o 7OFEIRE REERIZARME o) 5,
A ROEFF 30em OEE ERB X5 L. BEREEE
7 BRIRTERL, FHETT VR BE R 20
El#2) ATV, AREORS R REE U, BiaiRE
OE AEET7 w3k | D ABIRH LWL ORISR
L.

#E6 LED FF v 7OWR

BARBRORBR, #FXLED F T v FIERN TS
HRIZEZBOE BB L, AERE < 2 L HBEDHRERE
TTamEEREL LN, F2 T, B EAER LT
T EEPLOREIZLY, M v I THOBBERCH
HENHMEDLED FF7 v (BIF, AKX LED b3 >
7 EEMELIL

AR LED FZ v F@RIEE, 400nm $ LED

(NS400L-ERLM) 18 fHZ MW=, Zh# 6 HEROER

(N 2em B & 12em) 12, 1EHEZY 3EE 3em ORI
TEOFHT, BFAROEDHIZT T AE (RE dem B & 13em
E & 2mm) (AR THWE.

b T o FTARMBIREE 25em # & 3dem OAREE B
F LB Y ENT) T, MEAEEY (@7 Ay
=08 20em, R Y =5~ LB, [ EEIcREL Y 7 v (12
X 12em, 750~1500rpm) , EEHHZ=— bk (L& 2lem F
B 7em, TAIM) BIURAZPEET AN (0F 7em
£ X 28cm, AV =F LB FERD A (8 2 HEBRE) .

ZOFEAFLED b7 v AL HAFHLED b T v IO
MR LT AT, Zhbh 2205 v 7% 25CICRE
ELEERE RE228) AEREBEL, 2WE4TREE
FRNICHER ST 40 AR L, 4 BRERIEE NSy Aol
ENTHEEFREE L. Z0LE, Ty AITEREOE
BT, HREOEEE S0cm, W bT7 o X ORES lm &
4 EDICERE Lz,

Eiz, 2012 FiZ, ABMNMEROKE GRS LA UM
8B ROKRENEE L FRCE T v TEREL, 7TH 26
AR5 924 BET, 7THHRETHREEZREL, Bl
HER A bR U7, BB S L RBR, KERND + T v 7 ke
BEA B 15m OMBICEREL, KERUKBEREL LW
Ty TORIEIE 20m, hT v 7O S KA TR
S A X OER L 30em, K ELERE TREREAHE 1.3m
LB L5 IERE L.

L

1 BREBIOFESIH
375~450nm ¢ 4 FHED LED 25V T, SIAEAE L
SUHETTHESRY I R DAL I ARBOEHE
LB LI RE R 3 BICR Lk, 2 AR OMER OB
BT, WThoRBRIZR W T EVWEROFEHEEE
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VIER L, TAHESRY I FY A I H AfRICH
F 5B HERE 3750m > 400nm > 430nm > 450nm OIETH
=7,
2 ERHCCET A4 LED OS5

7 T3> LED % RIRHC AR LTRSS & el Uiz
R, EERETHEIEMEVMERRHY, 375 BLY
400mm ¢ LED ik 505~600mm ¢ LED {2~ THH 1§
BEICEN- (F4H) |

2 fE3FHO LED # il L7 i R TR, 400nm @ LED @
#3185 3750m, 450nm, 505am O# LED -7 (8
5[ . ¥/, 400nm @ LED & 430nm @ LED O3
IREEARERED SR 28, ERTR 400nm
@ LED @5 | g oz,

400 430 400 450 430 450

8 (mm)
IR RAZ2HEEBLEMNTATIeFRYIFIARAZ

A A ORI
T F—A—iEREE R
kAL LOIIERERRD i (Wilcoxson &
FFRIELFRE, p<0.05, n=5) .

375400 430 450 sDS S45 600
HEdlnm)

EAE EEHAROTEEDOLED T L7 e SR
VI RD A RI A OREYE
T F S AR R R R
B ARAFMITIEEENED b (Tukey BT,
p<0.05, n=7) .

B nm)

WE5E EHREHNED 2 ERO LED KT 57 AL FFR
VI RUDRIH A DB
TGS PR R T
* (p<0.05) , ** (p<0.01) EfLAbLOIRFEER
whbhi GRE) .
3 JEHREE L HESIE -
NHE AR X 72 4000m O LED T AT e 5k Y
IRV SRAIAARBOF AP LIFREE 6
EHCR Ui, — 7 ONFREEA 1.0 X 10 photons/(nf * sec)
T, DY 1.0~1.5X 10 photons/(nf - sec) DA I 1L
HEOBBHCAELENBELONE oM, 10X
10""photons/(1f * sec) & 2.0~3.5 X 10" photons/( nf - sec) D
HEETIE, EREARE WIS OBBIEBFTEILE
7=.
W6l NWEDELDLED CHTBTHEHFRIIF
Yih A2k AT

20

1.0 2.5 1.0 3.0
J234BE[ X 10/ "photons/ (11 - sec)]
T TS — R RE R R
#EA L boilBFEESED o (Wilcoxson
CFF-ESIBEFRE, p<0.05, n=5)
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#HE=  ER | HES EE
BERE KER

FOM FLED k7 v FOREEE (B

17.7 213 234
ER(C)

FHIE BR3EBIEBTATIvHFRYIFY

A B AOESIK 6 FFILED bT vz LAHHRHEE
T F— AN HEEE L T R N O R CHEM L kA= LED T v I
BABPEIEMIEEZSBH ORI (Tukey B, EBTHCFRYIFIIRAIDAOBEERETSE 10
p<0.05, n=4) . BilicmLi, 7xuer b S v 7T 5 A 5 2R
— 7 LR BMARNRLHEE SN AR AREBRHNS S
4 R EFHEBINE Nzt L, #3R LED ~ T » 7 THFE U 0F
B BRECBTATHILFRIIFIHRIN A BB LRI,
FRBD LED b7 v 7~ DS A E 7 FicsLz. ' a0 - o DIOTI TS
BEOBEIL 20, 23, 25, 28CIERE L=, &30 30 i " " B -e-LEDMIYY

B FHFER

POEHRRITENFN 177, 21.3, 234, 26.7CThH
ol FRBICBITHHE3EELD L, REBENLE
SIEAH AT BEMMBERD B, 17.TCTRIFE A LS
IR LT, 213CTh 34C LB L THERTE

Bl P h otz A~#4

WI0E MEEEBIATIESFERYIFIIRID
5 LED T v TO%AE A OFREE

EIR RPN THEHE U7 e R B i, Ml LED + T v —J5, R LED +F v 7Tk 6 B4 2805 10
TOESIEMFERFNLED T v A oT (HED . BE2YAETHEENAHY, THAHE 134, 8 AEL 6
iz, ABRUKEEREZ BT ALBERBTY, M PR UG A ES RO L RS EREBHSED LN
LED b Z o 7OHRBIGSEXLED FF vy 7LV b % . Zo53h, TAELYEM, 8 BE 1, 6 LHOHRE
WEEASRD b (EoE) . i, 7 =0Ty b T v T TH LB BRI
20 RS L L, TR RBREKSENT—5) &
5 1 BAWT, BEEREFPRENEE (W - M0 2001)
3l 10 PRSI TRIMERER (7 A5 1464, 8 B8 1 34y,

B O R LA LIEE—E L.
0 REHCEMR U5 LED 7 v 7OERNES
= AR 1 RIGR L. PEKEOMMEII8 A 08T, ¥
HEK FLED bF v 7OMHEEE (ZAREK) SVHRORECHHEBEZEBICEA L LHESRD
TGS AR R A TR mHREOo v —s AR bNRE, B LED T v AT
HEFF v FOHBBRKEEFEEIABL LA BT 8 A 10 RICHERBOY—s B3R, 7<
(Wilcoxson O EIEAIFIMRTE, p<0.05, n=7) . WHY RERR L~ L. —F, HESIZKE TRAe

L EHRMENAFHBEIISNWT, T<WERITE 9
A14R, 7=z b7y Cik9H 7 BIZHREO
E—s BEH N, HARXLED 7 v FiikiEo
FO L — Bl bRk,
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BEoST A

I ABICBRATHESARYIRIBAIHAD
BREE LT VR S0
FTLVERY B RR v b 20 R Ol

C

FHREDF L& T 375~450nm @ 4 f#EO LED 2>
W, TAESRY I PRI S ARHTEET M5
LR, 375nm 2 EHE S T35 LED OF3EREDL
ot

—7, EHHSH (EER 20maA) T2 fiifo LED O
180 el U A #E 8T, 400nm @ LED (NS400L-ERLM)
DFEF D, 3750m @ LED (NS375L-ERLM) iZffE-7.
TR U724 LED OB ARMENEL Y, 4000m @
LED HEB I ORHMED 375nm D LED L B k& vk
HThdlEILGNE (F1R88) . 2L, LED k
Ty TIIEREITRAEI DD, FORKE LTIRE
AT 2ES R L E 272 400nm D LED

(NS400L-ERLM) 2T 5 :Ex bhi-.

FERREICB L TR, BERES TIEEE S 2 88 R
{TLEHFHEPHFBILEL RoTe. BN THRBOME
BROLONDITRHRETHUERH SN, BIHREHD
LD TELRTRREEZRELTHOIEE LW
LEZ LR,

BRA~OHEORBOREBERAL L 5, Mk BT B
WEERRBRTHEERES TICTIRELEAYER 230
LA, 213CTh 234CLA LIC~_THELLED 5
y 7O EPB Lz, AEG (2004) 1F, THESFR
VI RU AR A AMERORIL 15~25CO M w5
EOREEEIET, #RB X VBRI VLo
@, HERE R OMIFMR b -~ OB EHE THEL BT
D, Eff - HA (2002) 1, BFBR BT BVTEAE
REEOPEGHHHBICIR T 5 FEITOFSEEHREL
TW5H, SE, EFRESERIRN OMEIC T Lx
B LED 7 v 77O, AR R ORI
BB HE LN 7. $HALED 7 v FERELE
BB RAERRSE (EET) ofEfogKE EBFRESH

> 2009 4F 5 A OEHHEKIE 11.3°C, S&F, 2013) it
FEHLYBEND L, FRITTLEBA MR R OES
BBFERCLIRNT LG, $HRNLED F T v Flols
B ESFER SN o Ok, ENOEBARE LT
WAELOEELLRE. £, REMOKRTRILSIZD
B R OBAERMOBRS PR R, Zhb, ¢8I
AVERBETH-ZE (REREEHND2012E9 A0
THRARTIER 16.1C, |&T, 2013) o4, MIAESES
EFLERDEEZBRE.

— 75, BRI N O LED b T v T,
6 B4 EQUBOBEBEE 72T T o 7LD L%
VWEEABRD BN AL FRY I R BRI H A TR
HEEIC AR Lo s R L TR AT 25 il
DEEACKEAE L BRBRE Y CFA 2004) #%, B3R
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