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R RHEIEREBICEITZEHNOINEZ &mE (2007~2008)
ML iy
T Bt 71k AR T PN L~SHE L~SA% IEHE  3Efn
g/mi  g/AR  A/ni o/ni % mn  SPADfiti
1/EH i 3, 467 4.4 793 3,433 96 4.3 53
P 3,200 4.3 753 3, 087 90 4.2 52
21EH M 2, 140 4.7 460 1,967 78 5.3 58
P 2,680 4.5 597 2,500 84 4.7 52
3EH M 4,187 5.2 810 3,773 87 4.5 52
A 4, 447 4.8 920 4,113 88 4.6 48
T 17EH N.S N.S N.S N.S N.S N.S N. S
S 27EH N.S N.S ok N.S N.S *k ok
31EH N.S N.S N.S N.S N.S N.S ok
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FRBEIFETEEX O g L Lz, 140— S220X & &
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2 & R
1) TERREMDINENICRITTEZE

Moz HEGREM OB EZ KT 5 &, &
EE (N) 13 —=2770.34% & AFHHENND0. 51% X
DHPRPl VU (P20s) BXUYAY (K20)
FEN=7TZ2NZN0.19%, 0.01% CTHFHEMD Z
NnZ110.80 %. 0.87 % & HERTIEHFIcA LR AK
(Ca0) IHIZIFAFEREIE TN O (F4), IWEY %
g % & IR if’l? T EIGEWDH B b DO DU
AR T, WEICOWTE 3EH OMBIMS D
B TOREDLL S N FFHEEIX D139 TEd o 72 (R

FER 1 magiz oL T, 20094 D R — 42 & H TR 5). F72. 3TEHDFEHE TR L3 T IR B IC
WhHE>TL (B 62~70cem). M (50~62cem). S (40  DWT., TR BIFHE bIZIFTHACES THZ I N,
~50cm) S ORE (L~ S BIAR) 1ol % Lz, RELVTNOXTH S BNk (£6).
x4 iﬁ&ﬁﬁﬁwwﬂmﬁﬁé
K4y pH(1:10)  EC(1:10) N P.0s K20  Ca0  CN
% ms/cm % % % %
on—2 45.3 6.18 0.21 0.3 0.19 0.0l 0.54 62.8
A EHEND 66. 5 8.00 4.70 0.51 0.80 0.87 0.55 24.8
) K8 — 2 RO LA BRI O AR (2007) X 1
AESEHEIR A © O THEZ w S IR O FEIE, (KOG E B RS h#S) £
x5 TEUREMHIINEVICKIFZITEE (2007)
MARKS i
EH R EM A% A L~SHE L~SA¥ IEEHRE i
g/m g/ K A/m g/m % mm  SPADfH
1{EH ¥on—2 3,080 4.7 670 2, 960 87 4.5 54
A=A 3,387 4.8 713 3,327 93 4.3 53
21EH ¥on—2 2,453 3.7 657 2, 200 73 4.6 56
2= S HE A 2,507 4.2 600 2, 167 68 4.8 55
3fEH ¥on—2 4,680 5.1 917 4,273 83 4.7 51
A3 4,200 4.9 860 4, 000 88 4.6 46
PaNii 17EH NS NS N.S N.S N.S N.S N.S
Saxii 21EH NS NS N.S N.S N.S N.S N.S
fil o 31EH NS NS N.S N.S N.S N.S *k
) TEOINTREE R KMETHIEES D NS 1 5% AKHE T A L
xK6 TEUREMHITHRORRICKIFETHE (2007)
IE T T T T
“ M cm cm
Yn— 7 20 20 5 ) BRI ROZ LI (B SRS DAL ) 12
BE5 254, ERIEZOVTO2MIRORSEbd T %
“F SRR 20 29 4 WIRBEZ ISR ] & L. 15502 ~ 4 (3R O RS C RS A
IO PRER NS N.S N.S L7,
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BIhSE AT, A— 83— v 7S220D s E A RIE 1 15
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3TEH & TR 72 (K1), & 7o BB o i
BTIIRELRBIED LA R o7,

100 -
.9.5.°k.“'..'..".‘ 96 ‘—‘. 92
N ===
E 60 -
M
fa
¥ 40
B 36 c=@== TMOVJ140
20 - == X—/X—0O>7%'5220
aorefyees LP40
0
99H 168H 174H 24489
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FFELERT  SRVLER
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BET I b D g D AL D » T pH i 3
TERRICMEATHENEIX 5. 7&K < 72 > 72 BC I HIE R 3
L OMENEGED TN TH AN LD 57, NOs- NI

Ehole, STFEDHDSEETYIN L D b EMEIR
S oDk, AFRIPOPLAKEZ WD ZI -2
LT, TEOROBEEANEBIT LD EEZ N

7oo NHa- NIZEATHEIEX T2, 3MEHAETIH O
EDSFED > 7203, 3MFRITR DI Ko7z, P20OsIE

STEHAETIM & 3 1ER TRAIMENRLZ v 72 K23
FIMENEDR X O b BifiEiose < & 2 fHAIcH 572, K20
I —E DN & 17 D25 72, Ca0lZ AT HENE X A3t
KA HARTRRE D o 72, Mg0ld > N D Y 3 1817/
JEX TR H -7 (RT).

IFEPNZ D WT, SO FEEIL & DIED 140-S220
X, 1857 -S2201X, EITHEAEIX DEIZ % 55 72, 31EH
FEMERH O TH . BITXK TIEEE OO
RED JEL T HZFDEEV RIS B2 & du7zhs, IHEIRE
DA AR X 2 EREE I o7, WHEHICD
W, MBS O SER IR AR TR I X 2 2213 -5
7oo EEMIZ 1 MEH1Z140-S220 X 1 B THIAMIX & [6] U 51
Thorlep, 2, SEHFETHEX XD b Lo
7o L2 LIBRYINZ: £ CHEADER TR &I N3
EHICWTNORXTHEGIEMR E 2D SRS -
Z7hrot (£8),

DLEX D 1 HICEEE 2R L 72858 0 SERIE TR
IELPA0TIZIIR HICK 78, = a2 v > 7140 CI399H H
1K 5 EL 168 H HICH 8 #], A —,3—u v 7'S220 Tl
QHH K4, 168HH K 5, 244H H Iz 7
ThH-o7DT, BIHE3FRHIG IcEwTzan vy
140 £ A —,3—m v 7' 8220 # filAa G b 72 ERAEBLC
BAEDNN DR S LET 5 EEZ b, FbgaEric
BT H140-S220X THEAED IR E L VR D3 b %
L 7o, FRAHE 3 MERS CIZRERIENR 2 v 2 &N
O5- NIZBME & SEITHEN ADHERFTE 72, 7272 L
STEBOP : O BREFEMETHE L D b4 ks tE
Z 6Tz,

21EH B X O 31EH D ERIHIC BT HEATE A 0 25fE
R7 BIEAENTIFECZEICKIFTE (2009)
ARG (R K5 )
MERHY  fEllAs%E pH EC NO;-N NH,-N N P505 K50 Ca0 MgO
(H,0)  (mS/cm)  (me/100g#4)  (g/100g%6)  (ig/100g%t)  (og/100gL)  (ng/00gHt)  (ng/100gHEE)  (ng/100gH 1)
27EH 140-S220 6.5 0.4 7.4 2.2 9.5 39.6 45.6 10.5 6.5
EHH EfT-S220 6.4 0.5 9.3 1.3 10.6 28.9 46. 6 12.9 8.7
=i 6.4 0.5 8.7 2.6 11.3 31.7 52.6 13.2 9.0
3EH 140-S220 - 0.4 12.7 1.0 13.8 43.0 44.7 9.8 6.5
EHMH EfT-S220 - 0.3 10.0 I.1 11.0 45.5 36.4 8.1 5.2
TEAT A - 0.6 13.7 3.9 17.6 31.4 49.0 13.9 9.4
3EH 140-S220 6.3 0.4 14.0 0.3 14.3 30.7 36.3 8.2 6.9
Wt Efr-S220 6.3 0.3 10.7 0.6 11.3 29.2 31.3 7.2 5.8
AT HEA 5.7 0.5 25.7 0.2 25.9 22.2 41.7 15.2 12.2
PaN;/8 T RS * N.S N.S ok N.S * N.S N.S N.S
IIHT Mg NS N.S N.S *% N.S N.S N.S * N.S
it g RHAEH N.S N.S N.S *k N.S N.S N. S N.S N.S
) ORGSR k1% KETHEAD D, #Bh KETHEAED D, NSHEAML
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=8 MMIEAENINEMICRIZTIRE (2009)

MRS

1A il WYARES s EE A L~SE L~SAH IFEHRE  En
g/ g/R  K/m g/nd % mm  SPAD{ifi

1fEH 140-S220 6,720 7.3 918 5,010 81 4.6 51
B47-S220 6,042 7.6 798 4, 602 81 4.9 49
BT 5,418 6.4 855 5, 100 95 4.8 51

AGHE| 140-S220 4,194 4.4 984 3,780 78 4.6 48
#17-S220 3,450 4.7 741 3,318 87 4.9 49

AT R 3,180 4.2 750 3,030 88 4.8 53

31EH 140-S220 2,108 3.7 579 1, 808 68 4.9 59
#f7-S220 2,051 3.4 597 1,779 64 5.0 59

AT HEA 1,619 4.1 396 1,479 77 5.1 65

ITE EHA sk Fok sk sk * NS sk
bt HEMEE *k N.S NS N.S N.S NS *
i S L HAEH N.S N.S NS N.S N.S NS NS

) ORI % KETHEED D b KETHEED D NS HEAML

IV ERHESEICKT2GRNEOMEDNFIHE
LB 2 FHE 12 B D TR R A IR IR R
B, EFEa A OB OB ERIEE 2B,
Z 2 CRRKEBIAET O B ALIRAE U St T OB TR
B & AR 3 MRS, RS 3 /RS IC B U B BB
MM & CHEF A R R TR U, SR 3 RS
B 2 HEEPNHIE 2 AT U 7,

1 HBAE
[20074F]

RGP U & T OEATHEE RS & B 3 1A
Brc B\ MR mo thiigid, 20074EQRTEI — 1
B AR &0 T, BT E L OERHHRX
E DM EARZ KL 72, 1 fEH OEM TS X
OERIICERANC X 2 T3 A - P BB S5 o O AL P
FFEML o te, MEFEERIZ. 3OS TR
20H%. A0HB. INHEIRFIC & X R O MR 2 P Z HLD
AL 72,

[20094]

AR 3 MRS I B 1T 2 BB O G 61 X 2 M
FAERO X, 2009FEOFIHEI — 1 — 2) THEAE ik
DUEYNC A THE EFR—oFEE T, s X O
B oM R I TRHE2RTE L, B
BB A I, BIEII— 1 — 2) THlE 5 230y
WCMAE TR oML Tk 3 Uk HE (140-S220, AT

-S220, HEITHEIE) % flAaA ¥ T 6 Mm% 72, b
BRI 1. 2/ TR ICERIE &2 MG ST 20 .
MAKBITEH 7 4 VLB XEDT L, NI 22O
Yo 7 REECHEM L 72, 4. 1EHBlicZzarEe 2
Tk B N EZ T O, R I AV 1T 5
7,

TERID BB IE D REIIX . 1 1Ef2I3 4 H14H 2520
H. 2116 H24H530H D% 7 HETH - 7=,
COR, T 1mDMEICEAEE Dy =%
B LB HE 2 U 7o MERSE AR AR A O R IR
Zi U THEXAROME Z R EHY AL 72,

2 % B

[20074]

BRI R L 72 T ER Tl A 2 Rto A
EINBIOA YN, EM 2RO XV UE L
CAY Y ) 7 THREREIZ2, 3EHE D %2>
2o 21EHIZA 2RI OFAEED % B4 2RTIR I
A= XY YOREPERIEX D 1 KIZBWTEH R
N7z, 3TEHIEA BN, X e AB X OHYAA
HD A 2R OFRAEDHHEX O 1 KRS, JEA
FRHEa =¥ VU B IO Z DlYIARHD b DD
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Continuous Triple Cropping Techniques for the Soil Culture of Young Welsh Onion by
Shallow Plowing

Makiko Onaka,Ryosuke OtsuBo,Masatoshi Sano , Yoshiko Yosuina and Seiichi SHHARA

Summary

This study concerns the soil culture of young Welsh onion for triple cropping by shallow plowing. Effects of triple
cropping on yield and quality, manuring practice, effects of solar heat treatment on weed control, and effects of triple
cropping on field preparation work were examined to obtain the following results:

1 Shallow plowing for triple cropping produced the same yield as conventional plowing. Conventional fertilizer
application required top dressing for comparable quality and reduced leaf coloration in the third crop.

2 When cedar bark and cattle excrement manure were used as soil conditioners, they produced similar results in
yield and quality. Eco-long 424-140 and Super-long S220, slow-releasing fertilizers, were mixed at a ratio of 1:1.
When the mixture was used as a basal fertilizer in its entirety, it stabilized nitrogen elution of each crop up to the
third crop.

3 Intercropping solar heat treatment in triple cropping by shallow plowing kept soil temperature at 55 degrees
centigrade or higher for nine hours or longer in April and June, reducing development of gramineous weeds and
some non-grameneous weeds during the growth period of Welsh onion.

4 Triple cropping by shallow plowing decreased time required for field preparation to 55% of time required for triple
cropping by conventional cultivation.
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