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(8 H18H), 24 (8 H25H). Wi&#i/Kks (mm) 124 (9 H 11 H).

VS [Ty AL 7TH 8 HIEM, 8 A 14 HIUME. Ml 0.5-0.33-0.17kga’. IBMERFTHZMEAKRE (mm) 184 (7
A4H), 84(7H8H).

O gL Ty 2], 8 A 26 HIRAL, 10 A 2 FYUE. Hifll& 0.25-0.17-0.08 kga'. #HHEATHEKE (mm) : 72
(818 H), 24 (8 26 H). i&ilEAkE (mm) 124 (9 12 H).

SR (A 7S] 5 H 21 HIERE, 6 A 20 HIUE. mmiiw

VO (46, 4 810 HHRHE, 7 B 3 HIUE. fEATEE 1) 1C
”DEF%«—U—L4H105%ﬁ,6ﬂ265ﬂ%.m%i 1):~

OO [HraAR Y] 409 O, 7 3 DUV FEALEE 1) 1L

WO [N—=% =1 v F] 49 NI, 703 HIUE MEIEIZ D CFL

VEE K K IR A B L 7 3 s i

&nmmL%% &y, ZOWENEEEX 1mXx9m) %% FXA T NIOWTIE 1 2PN 2 RHERE L CTRIB 3712

1K), Tofk FERXESICHEIEE L CHE HEHSE, ENDSNDIEMIZOWTIL 1 P 3 fudkiE L
B2 MFERHREL, Y AB LY TUERICHEG W72, BRI, Sy Ly oslUa



F——FhY L oy BHWEDLEE 2 U S £ 5 EE R 319

< F12 100 A m?* (10cm X 10cm), ¥~ A B LU
A 27 1% 25 K m? (40 cm % 20 em, ¥R 720 2 1K),
TR 25 A m® 40em x 10em), =¥ ¥ >~ 1% 50 Mk
m*(20cm X 10cm) & L7z, #EKE (BB 1R 1543 %K) 13,
TR 16 4 R ERR HAN RS (55 TR 2004) 1R Sz
it (FRFEFT 30~50 mm, (% 5~10 mm) % L% &
hEL, WMHEOENI LD HEKGEOERNE L 2V X
HMCFE L7z, BRI L o7z & A NNTHEERHO
720, HERET— 7 (—EAREL MYy — o= L)
R L7z N AAEE, BEKEELDYHIEEBR S L7z,
PR TIE, FdY LYY BXORHEmE b, T
DEEZREN > THREH L2 £, EERTE2S
BAEDOFIERMERI OB IZIX, Ny ALHIZZ N7 %
PRHE L CH—3 21T, TN IdRER > THRHHIL
7z.

3. AEAE

R LY OERREIUTOEBYIT- 72 KWk
OFEUE, AW ERED 25 cm 1275 T, HHEEZ9
HE”?S 1M I &2 4B»5 6 B T- 7. BREUL, 35
XAVEER > % bR 7z, B W ThO R %  BEEIREE
PHEFF SN TV B E S & LTI o 72, REEAE (10
ER) &, EREZTEXZ72005T )18 Ry, ik
AfRE (M BB L OMRER) & illEf:, 80T TRy 72 e
VRS, HEAIE L7,

RARERD &9 7, BIEAARIEIC ST #8% BL 5 3BR1C
BWTIE, mifER TR TIEEHKE ] 2B L 7-1EHT %
79 2N TET, HERGELE—IZITLOIEH L.
ZIT, WWEROEEFEREOIRIEL 25, ALY
DI OMEEA 4 VIREYRET 52 & T, LB
ROFGEEZBGEL 72, FAEEE GHEE) »ORKEDE
WEFL, Fv v 7&K EIZANT -18C I THkE
SH7e TR RIS CRE S, AL R S0
EASHLOR L TR R, 2 O 2 BidEkiZ Tl
HARL, ZORERA 4 v % RAsmeEEEt (2
7 #t  RQflex 10) 12 CillszE L 7=

BifEE LT Lcoy~ A, Y1 o rrBloravw
VFIZOoWTE, WEHoORELZ DTN To7:. =
F< A (2006 D HFAL) ICOVTIZ1I X B2 167~
170 81K, H¥ 1 > 7 v (2006 £ D APA) 12OV TiT1
X & 720 40~44 E 1A % Sl BRIX V055 LAR 20 5 3RECL,
FEMREZRE L (T AT TEIARFeF T R E,
PXA IO TUI AT IZE S R WAV E B 7z).
a~ v F (2008 FEDAHHA) IZOWTIE, 1XH7D 10
BkEZ AR Ly EERRICERICL, b EARE %l
L7z B, TR BLII=Z I IonTiE, EBIC L
BEFIRROEBRO A 2 772, £72, HFWWER L VY
TIZOWTIE, HEEE R UREZ 3 M EE UITo 7

N ANOSIIE L, SRiEEE R S (A7) 12

45 -

40 L 2006 4
35|
30 |
25}
£ 90l
g 15+
K 10|
5 [~ Higm 5
o | o HEIEAE
s —— H P50
40 L 2007 4F
35|
30 |
:L-)\ 25 L
< 20|
H 15|
K 10l
5[~ Higm 5
o | = HRIESR
5 —— H A
40 | . 2008 4
35 L @ [e}¢e®!
30 |
OG 25 L alnd ! 3
< 201 T iy B o
o5l W
K 10l
5 | —o= Hi 4l
o | = BRI
5 —— H &R
7 8 9 10

H
FEoM ALy BRI RO N ZANKROHERS
1HZEomm, wmIK, FHKEIIONWT, &2NT ADF
YEE R

BEF—sah— (7147 Y FFA4TR52) 2B A1,
HFENS 50 cm DE S TIFo 72, WEEIE, H50 Lol
W (LR THTH . —EEEERERD) Lot
ko Tlcxoa =L 1RO TBW2mERIZE -
THIIEL, #5FL72. HIERETONT AT, fHRIC
X ZNEOFHEE R LT

4. HEEHERMT

KRR FRAT IL 45 % [T & 3 2 — ol & 5 B AT & 47
vy, FAEIC 5% KHEETOREZEDTFED H /- FEERIZ DWW,
Fisher ® LSD ¥ (2006 4F- : 3 ) F 7213 Tukey % (2007
5 T, 2008 4E:7 ) 12X ) MR O IR A 1T 72,

i e

1. AMEE LTHE L-EMOEFIKR
FEOMBICHEE Ly~ X, v A4 7o BIY
a7V FIZONTIE, WINRLEIERY L VU OFkEs
FLGTHTICIUEZ 2 B 2 e TE L (B1EDIPSEIR).
IYIABLOYYA V7 OFEME (kgal + ik
#2006 4E) X, FNFEN.1+8.1 (n=2) BLV



320 HAEW % &/ F E85% (2016)

35 _
—o— H[E[X
3.0 L oo IFT AKX

----- FXA VX 4

o LR (g A1k )

FRRLA H %

%3 ALyl [ 7)Y A ] OFLWBXIZBT 2 E1
{EH O Iz EOHEFR (2006 4F).
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MiE 3 2EL S, EIEBBL30C % ERID, 40C%
BAAHLHo72. Zhid, 15~20CHEF#EE (F
1972) L ENLEATL Y TIZE > TWEDRR ) OFIRT
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2006 4 (£3M) X, TFYARBIOYYA V7 VX
25, OHE?S 4 HEH F CoOEFHHEEMEKIZHI - CHE
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TEBEHREEOT, WFRLOBREXIZBWTLDLTHMT
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Pt H 2

ES5K ALY [ 7YY A] OFMEKIZB T 2EH 1
{EH O _EEEZ Y EOHER (2008 4F).
PHfE + AR (n=2).
Fl—DH—<F0 7% CALEIX 12 1% Tukey #5:12 & V) fa bz
5% THEXED Y GEEX, F7L >y —KEXB XKy
Lyyw—axyFXO3XOEMEHIE, FnLyko 44Xk
D 1HFEW), CFOMET OB ENE LB O Z L [E LT,
ns lE, GEITO FEPAEE TR WA, Tukey 12 LY HE
EOBWI EERT. EEX, kvl rvy —fKEXB IO
FUL Yy -avyFRO37THHIZOWTIE, REICK
LAEGEAE D o4 % L.

FaFg koL ryvomih [ 7)) A ] OUFEEIC

RARBION YA 27 v RASEEX L1 K E W EfmE e
L, I6HHE, 3THHBLUO M4 HHIZBWTIZAZEED
O LNI (F4FK 44 HHOAEHE).

2007 SF O FEEEE (B4 R) &, 9HHEA»S37H
HICoEFMHMEEKIZbZ>T, T¥9< AKX, ¥ 1>
7B L ORI ASEER B LR -k Ly VX
LD RENEMTHR L7z, ZO—FTREDRED,
RV UYEREEED T, WTNOMEXIZBNTY
Ll (BEBIZLLMEROR), EHEREOMEDL RO S
Napolz, ZHUCE b b, HIEXE L OKRE - &
LY KO EEREEIIMO 3 X XD /NS Ea
R~z

REEEIL, REXAMBO 4 X X ) /NS W 2R L7
B, HEEIREOON L -7z (NFEEWE). FELL, K
XA TR AR b7 o THo 4 X X ) K& W<
WRL, T/ AXKBILOYY A V7V XDEKETENR
WZhEE, EEXB LR - & L vy KIRZKHE Tl
DIR LY /PNEEHATHER L2 B4K 3THHOAR
FLEL 16 H HICB W TIKRHIX & @EX & o MIcf &=
H). KE-FY LUy X, W EHEYE REY
EBLOELOVWTNOEFTREIZOVWTY, EEX L
IKIEETH o 72,

2008 “F O Hh PR E (BE5) &, 9HEA”S30H
HIZHW T, <A, YA 07V X, ITRTXBL
P= D v REpMo 3IX L) KREWERTHR L7z, 37H
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AR - 1E

() O HEX - - I AX HYAL TV - -
2006 - 1fEH 0 pa - - 19.5b 20.5b - -
(44 HH) ' ' '
20&64'; Sza 17018 - - 18.818 175718 - -
AR k- fRpgIX TFTAR  HXA IR - -
= LA AYAVAFY * i
2007 - 11EH 21.808 22,208 27.708 24.508 23.908 - -
2007 - 2 fEH 20,708 20.00s 24 218 21.408 20.908 - -
. KLy - RyL Uy - R . e -
HEX Y (KB ? K IFIAK  FXAUTVK TR YUK
5
2008 - 11£H
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Crop Rotation System for Improving Spinach Yield in Summer : Masahisa MorvaMa (NARO Tohoku Agricultural Research Center,
Morioka, Twate 020-0198, Japan)

Abstract : In the Tohoku district of Japan, spinach is cultivated 4 or 5 times from spring to autumn, but production in summer
has become increasingly unreliable. The objective of this study was to establish a system of crop rotation to improve summer
spinach yield without chemical treatment. Eight rotation systems were tested for the preceding cultivations in spring: immature
soybean, immature kidney bean, burdock, carrot, lying fallow, lying fallow (April to mid-May) followed by spinach crop, spinach
(April to mid-May) followed by a fallow period, and spinach followed by komatsuna (Brassica rapa L. Perviridis Group) crop.
Compared with the two spring spinach cultivations (April to June) as a control, the dry matter yields of the first summer spinach
crop were greater in the systems using soybean, kidney bean, burdock, carrot, and lying fallow for the entire spring. The other
systems did not have any clear effect. On the other hand, differences in dry matter yield of the second summer spinach crops
between the control cultivation and the eight rotation systems were small. These results indicate that a) the yields of the first
summer spinach crop could be improved by avoiding spinach cultivation for the entire spring; and b) lying fallow for the half
period of spring is not effective on the yield of summer spinach. Spinach cultivation should be avoided in spring to increase the
yield of summer spinach.

Key words : Continuous cropping, Crop rotation, Preceding crop, Rain-sheltered cultivation, Spinach.




