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On the Effect for Sugar Beet and Main Effectual Factors

Yoshitaka Hiral, Kinya Takao & Keiji Goro

FRHRMHET KUz BT, $kHE (60 em) M2 RB LIS, TA
XOUMATINFE L SHBE L, BITER Tt see i Q5cm) X b 25
SR LTz, R OFBIZ - RUR I Uacht,  3ERRAHTY ot ilibt
IZERTREL, 2OHERIL, ittt oG Rich, Lo
FIRHFEIERTIC L 2PETOMDEE, 1O EUHICL3 O TdHh -
f2o Flo WD EREHD 1 2 TH3ThVL 2 ot 5 REBORSL,
IS S HE TR RD R, TEER R TIEEN Do T2,

I E}

AR BT DRSO HRITIMEHEIZT L 5 T
WOHE O KK h 2 RIS TSR, &
Mz TIFebh T, 2 SIZBRBARKL
OO LEM L, KBBHERROMIEIZ L
- T, BTN AL R, T, HR X
kA2 2 DR SEIRIBA SRRSO B 2 i L
LD E xR, EMRBRFR S h Tu
90N - Hem® 13 = b OFRBRFF O sk LA
L, IREHFOMIP AL XD I3 ->THh D LML
T\ b Tiebbh, 1) EHOIBRIE, 2) 44
KRAGEDHIE, 3) oty ik L {07
HDHELT S,

o O TEET 5 ERCRE R s s
RESHL, BRHR KltELOHE & KWK S D
U 2SS FaeT

* RHEEO--TRIIIA434E12 1], TR HRR S
SHERRMB AT TRE L.

HERURIFF 2338 L < Re b, TRICHIBEBHN 45
LicWiZimnhb by, —HoiiR tii3 cizsh
FELTE DT LRLIIF T %, 2Dk
SIS B, T OBPBEITLT UL g
DLOER-{T5 LT, DM
IZOU TR~ 5B Tt D RRE L ek iA &
HDELHTHRETDULEVCTH D,
SOWFRNIEIZ YT D, hr It BERIETE AR HESE B WF
AU S 3 RATN R A S AR SR 3 1 1§ ¥ o [ o d
TARRFOCH, 1T HE e S ONT AR RIS IIZE B Bic (3
SREHETT LB ROBU RIS, SHICH B O
SURISY T, ENETIRT R ds 1 ORI R YO 3 NPT
NGNS S oigih v to i e, GRIRTED 5
R LT S AR RN TT o R I
LOiiebhiebNThY . 2o dilic i 22
72, TRERMRLTHE &R0 TR LTS,

ns=&8 x5 &

S ORI HARE NI R oo FH e T e
ot LT, I OHHE IR AT L 5



FEERWETT R0 SRR O 0
2N T

WK P A=A < D U 2RIk ~

79

- I~BIZR LI, TOTFMAAL A <,

(Eha U, CANGS LUESZERfEHE L BHEIILE -, ElobBEneemi], sk
MY DHAFTH Do BUNSHMBHHE L Sl e &, Fehic e~EYE
BB T T Ve B OB BTN FHE TR E D R Ch D,
WA ok W W W B E
T R I P B S B 1% | PWEL o g %
| (em) B | (lispsR)
| 0~13| CL Nt R w4 | s5~7 1
| % I WA ond ! ﬁim} Al ER
| ~28 % | N : % 7 15~18
f } ' i -
2 | ~42; SL 5YR% PR p 2-~22 | AHLEL "
AR TR vt NN S M N o1 .
3 | ~s0l st | svrz ’ e/ | 2s~ar | AHLEL ”
#0 ~e1| 6o sYRIG | IATEL e | ! ’
- - 5~10 mm | ’
mi1®¥—2 B I nv {t: ﬁ
i | 96— & (%) ﬂmi H__ % i (//V) i E—
qunlmim R g mimfn, l»nx L)
1 13.94 9.3 i 36.2 27.6 21.9 0.65 26.9 44.9 ; 28.2 § 73.1 ! 1.07x 102
2 10.88 | 14.4 ‘ 57.5 16.5 11.6 0.51 21.2 55.7 } 23.1 l 78.8 3.32x102
3 6.80 | 23.0 | 50.9 i 16.6 9.5 0.66 27.5 5.1 i 18.4 ; 72.5 | L g x 104
Wi1s3 it '1?’= (l‘-J if!-: i
N ;’apﬁi;l* - 7 - 4 [‘\: Ba%e(mg/lOOg) *I*ﬁ; ) | 7 I‘lwm‘ )
Rt ——— l T-C ! r-x | c/N | CRC ! ks ﬁ'g; .0,
WO KA L e L (menoog) S RO gy | MR (gl 08)
1 5.40 E 4.30 © 8.08 : 0.61 13.2 | 32.8 k 194.3 1 15.71 16.0° 25 2,025 } 4.1
2 | 5.0 | 4.60 | 6.31 | 0.57 | 111 | 3.5 i 93.7] 11.3] 9.0; 12 ° 2 3.1
3 | 5.9 4.95 3.89 0.42 | 9.3 26.3 ; 69.8 8.8 { 4.6 11 ¢ 2,550 1.5
4 i 6.40 5.6 .1l 0.12 9.2 14.4 i 19.7 3.2 ‘! 2.4 7 1 1,215 ‘ 2.1
ARGIA, TAHE, Ehoe Lo 288 HaMEone U, Dl t b #E L
BEDHMRER S LB, TANAHLE LM 7,
BrROBRMAITO 2 L ARZ LTV 55, K BRBK ORI LRI K o T TLRIL I,

TUCILREFO X220 T, ﬁ'ziﬁf’)a‘xt%iv‘ﬁ.

FHEFROTT B L TERFARRIRT 2,

RSB OBT.LTATIR KRB b £ 7 7 viT k
D¥EX60em  THEE L, Zh &K L -C3mBE
-
E Dl oice RIEHHIRSER

th 15em, ¥EHHL 0em A FhEh 52 4
AL FATFYIZ

FILEE ARSI & IR, BB+ s B
MUAFE+ e L 53, KEBO 3B 4T,
2AEE LIERIIERERINL & 2w, ¥ REIEAE
LEUR 4 & OSVRLER O 2T TR L1, MRS
76 BN R RESMOGRTNIm 2D L B )
Tdh b,



80

IR LB Y 21
W2® RS XU Y b (kg/10a)

X 5 TAF1.34ER -tkmzéﬁﬁ wth;L3$BWV lﬁalliﬁn -
h N |PO | KO| N | PO, | K0 | N | PO, | K,0 N | r,0, ,0
Booe 13 20 10 16 30 15 11 20 10 10 30 15
#® m| 18 30 15 — — — |- 15 30 15 - — -
S L DUGTRK* . Hamth, TRKE320, BRI 200 }M@%ﬁtmﬁw L, m—s =~ 22 CTHH
- LOVA ¢ #HHBEL Y 200 ({FX15cm)

* PERETIR I3 plL 6,083 1F It

eds, BRINLEE: 345 B DASEIZBEE IR I
it bl gztlL, R—ERTIickd 5Iem
PR OEREIIIZ X 5260, ROTRRY
Fileots, .

IR, Sl EiTou T O —axiRiT
B L > TiTle o FRTAKLINEL LY
T X O Fle 1o

I & 2 # £

A TAE BhOoUscdd3RBHOY
2t ‘
WIS TARK, Who L WIS A

R Lic, IREHERTIO TA D LT 4 Hiligh-
XU TR L ES#AITH D 0, FIIHLET O
THDo Tithb, £FOMMEME RGO
B BB S, L LAEWHHEET
HLELIT, TOBIMIITRL, £WOHEIC
B S L0 EFTIHEHRAIS G LAEILT
B, TOETWHIREHC X TRER O
28 L, BRCRETHHBEOXRH L hT
o 7oy, BB CILIRISEES > il & 3
TR U1 TR R Lo M EOLET
RO LR B O 4R EIE & G <,
FAERE LI L TRBRD Sk,

ass& -CA,}&. WhwvL gy
T A% ® % T AP | A L s DEASIEL (cm)
Mgl | W R g Cem) | 4 B B GO | e | wmER | 248 | 34
23/ | 2/°0 i 28/ | 2/ e SR | BSS Ty /v | o [apva [ s (2w 217w
B JB| 16.8 50.3 48.5! 10.9 20.7 20.6] 28.9, 14.7 21.0 8.4 51.5 81.9 14.1 23.2
W | et | 17.9) 53.9) 9.8 10.7] 20. ﬁl 20.1 29.8 14.4 19.7 B9 — - - -
asem) | s = | 18.1 53.9) 50.3 11.1§ 21.0, 174 20.1) 4.7 20.6! 8.9, — — 4.2 2.7
o | - .
B | 16.6 511 47.8 10.15 20. o; 9.3 20.3 149 19.2 795 — — - —
WM vl | 18.2) 53.8 46.7) 1.2 19.9' 20.1] 20.9 15.9 210, 8.0, — — —| —
@0em) | g g | 17.5| 57.0 50.7 mﬁaw‘mstlm:mqsmi - - = =
A lS.ﬁ 51.9' 44.9 11.1w 21.0 20. o‘ 23.0 15.7 19.9§ 70.0 47.2 76.8 11.8 24.4
BRI | g pept | 19.0) 52.3 48.7, 107 21.7 19.6 2.6 15.7 188 70.9 — — - —
60em) | g m| 18.9 55.0{ 49.1 107 2.1 19.5 % 2.2 151 17.5 71.8 — —| 124 26.0

—7, iThuv L x LRI, CTAEOLT
HER D, HMpes X U ERBFRTI D2
EH LV REHRFILBR L, ERLEE Th
> THHER DP/ITIL, T L AHMEETE LT & 7r

* UL EIBITTME S (5~9 1)

B (°C): 419 15.60 424E 17.12 43%E 16.48
BE G f(mm) ;158 520, 429 501, 43%4E 583
HIEN Ch )5 J14E 82101 424 801.0 43%E 771.3



FREFI TSN st 5 R B 7 81
ﬁ4&1 'CA,,%"VJ’F&BIIIIL-.-
k) e H "Hz‘ 5r A 3 4 H
meyla mn 41 4 4 03 4 4 2 4r 4 3 4;
Oy N A I VT T 1T R N 3 ) AL
L P (l /| s | it fﬁﬁﬁm%@hf(l * mkardm-nmm s Edlbs )
R 2.382‘ 2,929 0.82 19.8? 100' 3,700 3.m=.| 100! 1,809 3.667% mo‘ 2. 976| 3. 139 100, 12.3
e | ; ; (e 7.»3) (100
(15 )ﬁﬁ.'ﬂ’fﬂ 2,432 3,329, 0.73 19.3 115 — = — - — ‘ —
acm, i . i i
Lt g | 3,051 3,273 0.83 19.4, 114 3,819 3.828 108 — l !;.819! 3,709 us; 8.7
I A L N T S R ( 3.386)_(124)
| oo s - - o |
- B IR | 2.220 3,032 0.66 19.00 103 - - UL ..+ -~ —
e ) ' i ;
B +¥E4t | 2,195 3,370 0.65 19.5‘ 1w - - = = _’ - L S
(30cm), | ; 1 X |
| B AR | 2,682 3,442 0.68 lo7 18— —i ol *i ._‘ - = =
- ! . 1 B R
, 9 fm | 2,273 3,655) 0.62 19.8¥ 12:) szm‘ m) uol mf 1.066? ml 2, 8195 3. .s'ssi 1071 0.5
dehith | b ! S su) (121)
B+¥iH | 2.319, ss::s, 0.60 19.5 l3" —j - = —
(60cm) ' : ‘ |
B 133 4,865 4. IGJ 123; - = —3 769‘ 3,996 127, 0
L S I

! 2‘(‘291 3. 894'

0.68 18.9

3 996) (145

RIS

Yk / 102

() PICHUS It A %A L 2R

DO BN LB e

Wwak—11z
*Ilﬁi-ﬁlu B

LAY -2%&41-& Shish oo, IENEERTI
W RERTNT Ho T4 LB T 2024 ORI 71

720 IRBEBBRYIORIRE O LR HBRZ DL T X
Y, WmERRINo T 24EH C11 %
7 % LAER OIS TEY T ORGP BRI T S

A RLTUWS, LML SLEROHE, TAHD

"/\.':?"ff)!{i(ﬁt%iéiﬁ SRR L, TR IRBRZERR AU - 7200 2 (2 ARl T AR, ¢
Wik, REERFIIIOFMAG L MRERTITCIR S WA L, Z OR&%

BT AT, IR IS
B LOEBLIBRD,

AR OV CURAERIZ L O - MM A X e
o, REEEATICASERER I I <T T/R K
AMENMILZ R L TV D,

34-H

asu!z—z o Loz o RPN
oW ir: H (44D i 2 B 2D 3 4;& H (434 r)
ek A g oy e Bt vy o [ b pem oy Lb
1 % aE T E n‘i H: L
ke Jr’;“: L o i RN Ny il | ik 19 L (%)
1
B0 29, 190 | 2,59 100: 13. 5l 13. 92’h.450; 3.586; 0l 3.5 15.57&2:.333I 2,383 100 40.8
WGl | g+ b 27, 302,488 o7 B3I~ - —} - —! | - -
(15em) | s (26, 540 2.076!! 80 32. 1{ 13. 39’ - - ——; - —-,28 673; 2,7419 nsl 62.3
BoRr :31 690 2.673, 105# 39.9¢ 14,:)6‘ = = - —: i —2 -
WM | e er 30,020 2,756, 108 41401520  — —1 - = = - - 4 -
(60cm) B o, 0,770 2743 107 46, 51 13.aoi m; I - ; n i e
B 34.210 2 913{ 1] 0.9 15. 2oI4a 780 3,440 96: 29.11 13. 59'2. 9301 2, 366I 99 49.1
BRI | pmege 30,8000 2,898 1)) 484 1477 —  —  —  — S I R -
(60cm) | 7 ga. 30.;40‘ 2,989 07 031408 - - - 28,053 2,639 mi 53.5

.]) IR L (A RARS llh 1'Jnf-'

ki




82 & AR BN

HEAR— 20203, (Fhue U ox ORES A Fer
Lo, IR ERI4ETH - L FSER OICRE, ¥
RO BTE e T AR L, STRIES L L
L THEDOR K, BBEBNAMIK, #UMs L
BRI R TSI G DU TH » 120 2D
o EiL e QITHIRAMEIE SRR <, RUEES
NKEMST, LML, 2, 3ERICET RN
BERFIONIRE, F@RE-RII IR S D
LTIV TH - 1o

B TAEE2HOLEUVRBHDROERR

w

1) E5BEPOEA

& Wil L OIRMBRHEE (2001, 1290
iIZN16, P,Os 30, KO 14kg/10a % iHi L Ty

a2y

HEE L BWITAT iHX¥ 258 im0 T,
AT RSN 2 WL 00 4650 A A L s,

BR, WIS RT L 52, N, PO, K,Oo»
YRR BT SRR Y, A TTHIE K%
< EKIZHERBE VIR CHBLATHo 10 =
DFAEDOHE L\ IEAATROMIN L 24 o
Tl L, WRORMCKKT AL 0OTHD, L
ML, TARDETIRA L o728 BT
HEo N, P,O;, K,O L Faiz¥iigEs -E
LR LI, TAMES-Ciks LALLM TH
1o FHIBRFED A CaO, MgO s L %
WEFE (Mn, Cu, Zn, Mo) =5\ T {, g%z
AL 220 RR L 2FS L L EIRE T - 22,

% o,
200 300
180 CI (R
250G,

G o——N
60 —— 1,0,

\ Y—--—K,0
10 F Amemme- &y 200

120

100

Y
200
180 AR+ HR
160 A |
140
120
a
100 .
WL‘”
80 + \X/

| N S
AT/ 8/W 127X 27/ M/ 8/ 12/IK 27/% M/ 8/ 12/IK 27/
LN BI04 100 & U 2260
W1 R BHT 1T B TA SR, RV EOHE T

2) BHENLBOEEHELRELOERORE
Bk W1RITHRL LN~ 3o & K
(F0x70cm, TEX60cm) (S RZHEBL T A&
SR HAE Ut E1o, 60cm Difglgiiz & » Tilt
MEND-HME COSMARL, I £ X
PR T 15 em DA T 22 215~ 18 1S D &
IEFAHIK Qi ol EE TS L b # 0
23T, RMBBALOBEI ST L R TR

Lico DLEOSFMBoXE LT, 18570
PRI Z 2 5 X 5 I K oD - HE A T L35
BHX & L7:o HERRSRIE N20. P.O; 30. K0 20kg/
102 % #Kj 15emiz e L, BRTARIL
h 2 il Ciiie » 7o

R MBRoBRAESRITR LI, VUL
(ETFR R ERE-E e, ¥IoG+ L %o
LHREWL 22,



ERREHITRIE LI 5 RB B 0% 83
S 3 d:kq}}ll_[_iﬁv)_!_y‘f }Jtii*;-ﬂ‘ﬁ‘&_ t Z)kl,

] , & M o % L (em B R (g/0.sm) ]
(3 L] SRR R
2/\ 1/M 2/ | 2/% | mMOR | %W

¥ odE B 16.0 22.5 41.7 53.9 4,983 4,198 100
o1kt 17.3 22.9 45.3 58.2 6,360 5,105 122 (100)
o2 B 18.4 25.5 41.8 55.2 4,905 4,160 99 ( 82)
WIAMEE 19.2 26.7 44.8 51.4 1,965 3,885 93 ( 76)
#8 1 A Bk 20.1 27.0 51.4 58.6 7.340 5,575 133
o EwE 18.8 20.3 51.7 57.9 7,033 5,008 119

SRS OFEHNEILHS | FHEARL 2 <, 2
WCHE 2 [ & BN i SRR o 1,
¥, AL TR S Lo an, B
WFERE ORI 2 LB AFERAYR L,

3) RBHLBO=ZAKH LHBOEL

Bk S OEIZOEEL U B0
BHEMS B IR Lic s Bbh 5 PI4EF
@A) © 7 B 1 HiZ100 ml B4 HV T
ole SHEREEMC L 5 T PF 15120513 5 7k

SHRIBD =S5 2 TR Lico

Ffo, HEOMTHIIHIZHIIZ # X 10,20em
A A L, AZET A T HABRISES
A1 H ¥ coMM/ERT 9 BRI Ui, R
FUUL 2 D4y TH Do

R BRETART LB, IR O=IR
AL MRS X TR, RS TR E

Nk L, AR o Hle s, B
 25em F COLMREIOB L %5 L, WmEs
OERIZHNTHIS%R L Ehr oto
0 20 40 60 80 . 100
R
5 ~10em / %l
h 15~20em 7
1| 30~ P2
A5~50e P4
g 5~10m v
?g 20~25em /////
W~15em 77
L] % il i1
W28 pFL3IBT3=9% (%B/V)

i, HRIZSWLTRHIRZRT &0, B
Mm+mm%mﬂ+wx05<%ﬂL.uauk

WHE E 2 DMIEIIIE S E R AB s,

T

18

16

14

18
o ]

A 14

AR

28
o JE #%

1\

4) ERTORAMES LMMET

ik WP BT 2 CAKEODMET ORR
M5BT, 1M (R4) W2
ORGSO B 4 70X 70cm, FEX 30
cm DAz L, N20, P.Os40, K:020kg/
102 2/ 15em iZiRIL, IS TARLYBN
LC2affcft L, MMETORIGE i,

BR; oAz OWT, HiFXESC
TR L > THARITR LA, 56
BUHOHECE, ChETORRBEMLL W L
{, HAEDIRSMEHIN DIz KB IHEEAR
M, FTOHB0H B LM T, B2{ 40
ACEHT 5 TAKORELIL, HHOBEENK



8 s B W 21

e
——————e
——X
)
!

A

R \4/w

\~/‘ \
AY

r\

*
moas oM 22

AN
” / \ 8/\
Ay
\
\
i
40 3 21 b
A \‘*
r.ln x
w32 20
L
7] >|< 1 [ 1
Wi # 00 67 33 0
ME(%) [552 K 0 33 67 100

B4R KM-LoRAHE 2T
MLTED, HOoRAIMEBIRL L ERTHS
2o LIL, TAENBSEIETI4RT8AT
i, RhoETFHRELREFELD, ShETok
ARG & 122 WG L2 BB LR Lo X7, &
I B MBI OB HL A D LZEMEIT DU TSR L
Tehvo 1225, 352 B ORBGHANTI T EATL
BB 5 2o
5) #BLORKBHEBEHRADOHR

ik BEMTAREGT O uWBMIZH L Y
IR Urcle-b%, 258> FINE 1 BRAUsESs L,
= hiz NO,—N 300, P.0s500, K.O 200 ppm/iz

FOMERAFFIe 1] B384 I HRL, T
AZERTHE (14 b 5okr) LT30 B@H 3 4l ¢
$HE L,

SR BENL, M4 DAPA A 50ppm is
L O'PCNB #J 100ppm i27c 3 X 52, B k b #2
M LA (Mslibh. WA ST hZh X Qlm
L, a/5,000:K 5 PITHEM LI, Tz —n
7V BRY, cREMEAFEE LK - FIZ3mlo
R AL, E=—a4cmi 18 A
FEMBL Y Lic Db A E P aNT Tl feo M
ikt s F4ON, KO0.5g, P0s1.0g %
HEHR L, TAZ GF) % 446~ 7 5 O
Lo

BB oXITRT L HIT, HMAERELOTA
SRR HEAFE LLETHRFIC B &
Nabhice

1 E S ;I:ﬁ@”) i Bl P

B OO 4 1.54 100
oW 4 3.30 214

ESOER ORI 7 TR/ L, SORERIC
B ic ML TAR OB CH - fofed, o
HIFOFERHE L o to, SO KIS
I OFESE, IREFER T TR -
REBLMNZE V-, FFEAABORRY, RESE
F-4-TIXDAPAR], 2o~z ) »AlICk T
AL Lt s foe ChITK L, rilifgkse

WrxE B B E R o B A
ol 4. T HAmO R& |
-+ g omomoaom | MK O % m
QRORED | & ¥ | WM | 4R
g @ B 3 18.0° 16.0° 88.9° | d1fECAH
# @ W) poApoawm 9.4 18.0 13.0 2.2 | 42V L:
4 sl PCcNB WM 5.3 18.0 10.0 55.6 ﬁ;‘r_ég?l“
sr—ns Y v 13.0 18.0 0 0 YR
. & il ] ‘w 1.5 17.5 120 | 685 AERGHIETT
R D AP AR 9.4 17.5 0 0. {FfF3RmE 100
2 +{P CNBH 5.3 17.0 3.0 17.6 2
sr—nE2Y vl 15.6 17.0 0 0 ‘




VERHF MEL R UHE A1 S 1 5 3R DAY 85

SDHEIE, Z v —n vz Y v LBRIIEE SRS
AHh a0, DAPAF, PCNBALENBIC H~
MHNhBORERIIT Lich, bhlboss
NFBDH BRI,

6) ABNBOBERES

W7 FUR Lo Rt oYl -+, #5218
R BT EDREE ORdibE 1 2 1) R 44485k
N L RIS HRIR L, UK, FSHRRLT
TARLRE L, FPETLARICTEEBbh
S HRFORREOSFEBMPRC oV TR E L
7o FUSBIRIRBABEOMNG LH UL TH o
S0H BREBAMR L R LT 2D, Kietkaa
B OF S L o THRIAA-E1D IR D, 1,000
158 = 5 BCI0MMISEmIBE L, Bk CHER

Co7 HEE L, RBULRREEO S 2 It Lizo 4
IELAAE 1~ 12 B IR TSI TS - oo

¥, KRB OSMEHEHGT BV o0, BE
MTAREEATT Lich - Bian3ed:, #2 5K
ks kU 0S4 (REEL : D 2 FhEh508
oy — VIR, BiE A GIEE Ui LERBET-4 70
BTN = = BB CREIRR L TR R L
foo MWL (25~28°C) T L., Frhicygdz L
AR BR IR E Y, SR Bk
Tt o TOKTAHIZIEZRE L, @41 2000
i’*&ﬁﬁ‘ﬁ# Lf:o

#R SRR ORIRAF I8 IR T L HiC
B e b ET IR TAREN ML £ A
Bh, M2 Cixblehotc, I THELE

LxdL, hUvLy, L MlfURREIZT2  CTARORORML, R+OMaitdEwrL<,
WE8H % &k W o B OB oY
FRWREBR ) )
0 M| osEHAENL | WM } B o4 IR
(emy ) AW ] B {x o
% 4 4.5 17 61.7 58.8 l HEAFAREL, MR
€ 4 4 6.8 14 35.7 57.1 ; PRIl
2+ 6.7 10 20.0 30.0 ]imkiﬁ
) ANGEE; MR, BB JeRs Ll
ORI LRETH o 1oht, R OMEE WM E kot

MOMFEHEHIIBRLOhithote LLIDL
SRz BT, RIREOREN B D o k48

BIR iﬂxhh"’&.’fém Lﬁ.i: 2181

4t mwﬁlg“ﬁ%f HBAIE GRBED
* * Aphanomyces {(8)

Pythium (3)

fde | 18 | 14 | 78 | Fusariton )

Aphanomyces+ Pythium{1)
Pythiume Fusarium (1)

Aphanomyces 4)
1o Pythinm . (1)
4 16 8 50 Pythiume Fusarium (})
A 2
Fusarium (2)
#,;_%_ 16 4 21 | Phoma (?) (1)
NI (n

SCHRE ORI O SRR AR % L, Brsi 4
BIL o8RO IR U7y, 2o Iyl B By 12
Aphanomyces HpEn' 3t it L 4 (R X s,
RO NERERMEL S 2 i,
RECOHFME L —F LT\,

IV @ i

BRI R K -0 s 1 5 SRR 2 A
I L7cFE, TARCIIBUB SR I:Ca4E B
HRZ 25 M AT L, 4EIR O $63S Hel Y
HULARR LAy, Tob 34EB LA AL T
Lo =, 1 L s i REORBUc4ER Tl
WA R BT h, FHEOLHBEMN:CiE oy
JULED S o foo PESERRREORA L -
WRHSRHB K U e, 2 0 It
FLL - Tk, M5 ORNGBEO R4
b D ETFMEIhB, OOV TTAKS



86 Jeitir B X RBR S AT 21 %

e LT, -HHEOBYEEMN b O # g e
HHih o, EE#HRo SRz 2 TERT L
iz b,

1. TBHBEESHROBG

¥ F4-Hk SR & DBRIZOWT, HHEER
87 Ep R, Wl KR R T
Telve X BITHITLBRLI G & A 366 514
BB BER UM R LT %0 —H
I TOMILBERIZ 40 % CARY D) &K
xR L, M oBFILRERL SR L VK<
D, AR LA TIREFHFLIARTHSH S L8
#hbhd, TORBRYITI- 73 HiEL LAFRE
Ao < HHUTIEIR LAz, SO X SRl T
HoT, RFEBRCET T2 TAROET M
BRO A RERIL, HHUKSR & BRI <, i
DERiI—L2LDEHEL LR D,

Lo L, REFRL AL, 2 ouili%
T D EiL, TAEORRREFIC L V&M
HHITOWAHLDEELBR D, N, BB
I HEOEBIREBAYE R T, TATKOEFII
O Ea A D E, WHCREN B, FrEoT
AFOFHRETMEE L O RS R TS
S EMA R, BN O AN LR O RE
kb & e PR OEC L THD LRI,

2. LibPEEHROBE

(LA & L FRho® A h, CEC, sk
M did % Lmﬁ%&%K&ﬁ%iﬁ&%ﬁmw

LM E TR LR RIS s T D, 2
O I EERERIS & D R RIS MR o> 42 5o HE
kBT BM BRI, L Linh, TA
FOPMIZ BT B8 TFRE -RiE & #5080,
$ LR § AL L 2L 0 & T /65
FETHBNE CTEDOETT OIS HETLLO
EH#x BN DA, BSGIIRETRTOLTTHILE
HE D LSEAHRIHE & — B LICETT ZR LT %o
CheaRa L, BEEEO B TR L
24k L LRV <, T L AHRIBEORET IS X »
C MR DT T 5 S E M O MR,

3. TRFPEDEHROBK

RO & 99z, FRidH 5 RO PR
T OB, RO R KNSRI A

LTuLL0Th, Fl-h@oRiikic X s
e OMREIERD, AR E Y P RBHR
EmbHEFEL, KREVWLOThVEFELZDbR D,
Lo R RO LD ETILHER S 0
FOFFAS N ZIREBOET A BRI LD TH

ASEEEZ bR, HREK LTI 5 TH
RLUTTAR AT DL, TOETARMLE
Fh, ¥R ErBLAERTOILICL), L
CHEFWNREIZIBERN B, X104 D4H
FERU LR O W REMEN R - 2 £ 25 5 A
P

OB THGRIRESIZ & 3T HhE 0%
HBURAER A D &, HMOFEILHDHL TR AT
ST L7 TAROMREPIZIZE Ly SRR o i
B, TR EZORIIE - fe SHITHE
PosrlR gL Aphanomyces BN L 402 L3
Abhtoe ARG (IAMMAHO 2 20 705
OS2 T LIcER, TRz L
Lo EABEHLT D 0D, BIGH
ks A AT O B, TSRIRE OB
DLIVTFR-EORAIZ L » T, HESBEO TAN
WEOHIRIRERELIKT I &M, m%
T @SR N{THLEHE L D R
%o

A OB, TRTEBMTAKIC LS
Chite ntotzdh, HUHIC L » TR IR T
WA, MR CUSRIRE R HE T o
HCEIMs b Lo g e s h, o
S Oy dE Ule < THLETFT~ D BN
KEM>TLOLMEHINL, TOBTAREDE
T, WROIKEE|BEOEILIZE ST, T
A O EH HATHRIRE O EHEITH 2 BRF i R
o T, RHED 4 OB EERAY PO RIS B L fo 4
FRIERFRTLOERLRD, L Liehb, &
LoD HOIYAS B 7e & DHLE TLE, 4TTHRC
B CHIARED LT AR T, WEE
DOARBPEREETL o Lkt T LL, #HRAM
(LB Kt TONERERI LR S Ii L D
LR E b,

=, Whu U s ok SISO R EE
CHETERULATATEOUA L BT 5 1oilin &



VER AN MUT RIHE L is dsvh B3 2 Y. 87

bitlze Ticdoth, Willigho &7V LRI EED
THREZBERL TS0, BB LHETRIBYE%E L
O FAEHEARTZUT, HEOBIELD
ik, BRI RE AR TH 1, 2Dk
5 fetEaticib iy, ieiEsEo Bt T i
<, BELLTMELIHFRELRTLOE B
%o

ST, TARICHT 2RO, 4R D
FEIS R TRATH I LiSir 2 2DB i
Hivde O 1 DAL Lo R%TH Y,
E B R ORI IE AU T D RTE~
BT HTHEMETH D, COMIHDWTEETH

(f, F[EHY B TAFOMERSE AWML, o

SR e HE RS B AR R E O
HHHL TU D, S OBBY 770 o A2 8L, BdE
MTARER ST Lich o iz Clife o722 4,
ninhBF, RIREHHEOM st i, 20
HEARE O A INBR B L OV A S L HHPR
LTUWSOm Lt L LBBESTIE 38
U & RREEEOBFRIIBES 22 2Ty
MAEL, SOWLDOBEIL AL, B
AN O S HY I B St B UL FiRE R o
VTR E SN RENN S

¥ 1o, KB LB, MHoMMIZE -
TATISRRE LM E TS0, HDILTHFIOK
FaMEDLFEL 2O L SRR S LTE
Zhhbhe ML, 7o~z JUMIZE, T
RGOk e L Ao v . DAPA 5 - PNCB
Al 4 e g Aar R OB g 4 ILTF & 4 D L
MaBvto, Lo LEINYE oo BT s
BEEOR BT HAMNM IR LT L, RED
DIRRD K OISR A e MRS 5 2 &
(XESETH O, KA R s U TRRmAEMY
R ULrPERL e, OB CIREkER o
MUKIETT5 2 EMATRERD, ZOWEENS
PEEOBMIE el i mi s e & T4 e B,
HERGHR O ML e OREIAE, T OM) S
2L & A, B LT N e R b
BOHER D & A TIRMBFO MR/ X LD L D
THhH e

S OMHITR T, PR B & iz

SR E EISTTCICYERIE L TV Do o
ELT, ChETHEBLTELESHOYE A8
BRI A TB03d, 1ER Ly Clrigigke &
o THEIZ HNONEHR LA, fBELTOR
SR 2 &, FAERIZ X o TN L8
HE &7 O A KIS k DRI B A%, RN L
BIBBIETLEOL S0 Eidse &, HER®AA"
BRTHD A EOMB L B T 5o BLEDIH)
OARERER A  C i S Rt X6 dtike
WHRIE, ¥ L - TR N D = & AR
BEL, H-oULhiBHE O IR HE OATEIZ DU T
i, WA LML TR T R ngko 4. o
MM E R D,

V i =

TAFEOddle% e BV & L€, EEREHT
KT 2 HEMESF (soem) OBBEIZ ST
SRS L Aodia,

1) Bk L ), TAMORBIRILRURSAIET
FERE (15em) 1IZHAN25YG O AT L 1,
BF 0cm) (RWEBRC e~ 4T ICRGZ RiET
BHIAR GBI » Too IO WL TSR O
B FEGETE T 4 8%, 34RE T LRHEMN L LR
120

2) BRI SIS TARO LTI, 4T 4
BEFE DO TH 5 20 S HIZK LYY
MR AT BT ETI A B &l 0%, T/R |
LEESA - o

3) IREHOMIATT O Bt &, ddtor 14k
IET 2400 5 THRIREOHHE DL &
A DBEMLG CEMOBIIRIL, 0o 1Y) 12
BRAR NPT TR Y L

4) SOHHEOEREMD 1 2ChH LR L
2T HIRNBFORL, (KL EE TR
NTH o7, LOMDIERTIXALL T

1o

51 B X #
DGR 19650 WORMWEHEILT. LEmH Mo

FHI0, 20~25.
2) TiiRfE—, WL, 1964 A 1HEn &t 7 w
FicYT 5009, BN B, 226-227.



88 Aeisni i fakbi it o 21 5

3) AESEPOH], WU, 1967 S oMl e
SO G 1D, SRR X BEE K P o
B & b & oG RIEGE 38, 345-350.

4) I ML PR TS, 1962: M AMEKS K & 14D

DA BTBUE 1 -FRRKILIK S48 4 i B

L LToAHERSy, it 79, 30-35.

BERE B inLRES, 1967, BLECKINEA: o ) I

SERBNT AR A L GYINNC s DR

DEHAFHIZ OV T, SUELAY, 15, 72-83.

6) JEBE—, 1970: KUK Lo E L—IL @iz &
FARKHOGIIZONT—, VBRI ET D 1
IR OBER, HACRR 8, 55-60.

7) RE#YS, 1569 SREO SIS S MilER O 4 fi
SRCBST A AP, JEERRHEY, 76, 44-45.

8) ¥EH %E, 1961 B fE ks s BB O
ol ki, 28, 8-11.

9) LY 1954 KK -bie x5 38k 72 & OfIC
OB BYL, el 20, 2, 33-39.

10) R . 19280 B KNBKIBINAC I 1T 5 3k
B, dees, 3, 8, 15-19.

123
<

Summary

In order to improve the production of sugar
beet, the authors investigated the effect of
mixing layers of soil (60cm depth) by mecha-
nical power on the humic volcanic ash soils at
Yotei Series in Hokkaido.

The results were summarized as follows;

1) The root yield of sugar beets grown in
mixed layers showed about 25 percent incrcase
over those in soil with ordinary plowing (15cm
depth) under the standard fertilizaion, but the
effect of deep plowing (30cm depth) was not
recognized. This effect has decreased gradually
year by year, but was recognized at high level
even on the third year.

2) Ordinary plowing had been characterized
by the badness of the growth in the early st-
age of the sugar beet and the highness of the
top-root ratio, but these defects were improved
by the treatment of mixing layers, so that the
maturity of the sugar beet was very good.

3) The author pointed out two effects of
mixing layers. Those are the decrease in den-
sity of fungus which caused the obstruction of
growth in the early stage and the improve-
ment of physical properties in the soil.

1) Mixing layers effected the yield of pota-
tos, one of the chief crops in this district, in
the cool and rainy weather in summer, altho-
ugh their effects were not remarkable in the
other weather.





