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Application of Single Row High Ridge Whole Surface Mulching to Early
Autumn Lettuce of Ibaraki Prefecture : Proper Application of
Nitrogen for Cultivation Type

Yoshiyuki OriMoTo, Keiichi MoGaki and Tsutomu OYAMADA

Summary

Single row high ridge whole surface mulching and conventional level row mulching were

compared in early autumn lettuce cultivation in Ibaraki Prefecture.Troubles such as drops in head

weight and quality, rottenness, etc. occur frequently because of the high temperature. The minimum

arable soil temperatureand the occurrence of rottenness in case of a heavy rain became lower, and

both head weight and harvest rate increased in whole surface mulching. The proper application

amount of nitrogen for the early autumn lettuce with whole surface mulching in Andosols was 0.5~

0.75kgea” in‘Exceed’ and 0.75kgea in‘Smart’.More than lkgea™ application increased excessive

head growth and decreased harvest rate.

1. #&

AED L & AEA TR 27500 T, BRFRICRL
TEES 20 TH S (1) EEHHICEISZLFZDA
filkinx 45 &, 6~9 HREFRENTHKT, 10, 11
Bicts 3 EARBENE L BNR), HE, FHFHHHE,
WRREL EOBE, S, 9AT ~10 8 LANEDOHIK
EY Ly ZOBANR SN TS (KA, BE) LA
L., SofBBEEENTATH~9HoBERICS:
D, Ly AOLEERE (20°C)EBA 510, NELL, &
HRERELLOBENRRBELLTVEGE, 6. Mo

BEMOBIETIR, HMEBNFIER <L FOERSER
TH5@) O EMS, EROPIKED LI RITH
NWTid, 3~4%&0ERE< IV FHEEN—RIITbhTY
B, A, BT EATOIICRTE TV FRENE
AT TETV 3, 2FENVFEERIEEEHART

BBLH bV EHLEBENF T EHET, RER
DELHL ETERIN T3 MBORIETH S,
ZD®, FHOREEOERICEVTIE, @<V
FERIEDORHAER L BNV E L, FHLANE
A

22 TEARB TR, KROMKED VI AOEER
EEMB0, 2ENVFEREOEREL L UERE
it oW THRIT L,

1. BERUAE

1990~93 L ICFRIESHC BT, Tab. LIRS <V F
b LUORPMER A HZE L, RBEERELA, #EIE
ot ENIXBEREERA s LT, HRLFEHRI
Tab2DEH D TH B, ARZNEHRERT 1IRMLY
208k, RORREH, S REkERIML, WRE, &

* BAERBRBEEEEV S -



PFrAEZ HEE— /MIBY KBRICH ISR ED LY XOBESHLAE vV F OEH L ERER 37

HKORE, B &3, #KEE $MoRE -#Ko
RN ORBDREBREIIONTIT 1 Bk, T
ZEH, Ui, WwABIZ 1~5(4 ~F)D SERIEFEMmE L,
WEREERRNCIvER LK,

6XIEEKE

%ﬁ%ﬁ==5@;§é;§ga

T VFRBARY TV NFEERA L, RE<ILF
DRIRER<LF +— (73575 ZM — 202 TT-»
tzo AERHITAIRE (10-12-10)2FEH L, 287TIET
LEERBITHA Lz, DA MBRBEMAENE~ a4
7215, 12kg&H B LH84, EMTHEL -,
1914 LI DA, VU RP—, EAKE, 1992, 93
FldLI DA, BARKES2 a7 10kg A L7,
KBRPEREE, MNE-LV I ROFEMERE E 515

m. ¥ £

1. em<AFEEOERYE

2w VT, FHALFHRETICETS, ‘7 —
K’ ORERERUEKRE A Tab 312K Lic, £E< IV
F, PRV FICHET 505, 0.75kgXDOFEEKE
A5 E, £ETIIVFIZ 1990~93 F D FHEHNE %
432, 447kg, EBE< L F 1T 1991~92 FEOFHENE ©
381, 420kg T, £EINFHEI - 71,

EF 0.5, 0.75kg XOFHEKRRIZ, £E</LFH
Kk 96, 92%, FERE<ILFH80, 87% THb, LM<
WFDED - Too FRIZ19914F12, SFREE L FALE~<
NF I HE U THEL Q NEERBEIED » 728, Zhid
EFRFOZTOKET, FR<ILF TR—EHHAK
U, BREERDRENEZ N>/ EICL D,

Zm< VT, FHIVFEETICET 5, #ERokR
% Tab.41TR L1, BHE0.5, 075 kg KOBEEROFHE
REILE<IIVFHE 4 158, 16.2, FRETIILF D149,
15.7mm, FRIILE< IV FHE 4 14.0, 145 FE<
NVFH135, 14.1mm, G FLETIVFHE L 12.6,
127, FEE<ILVFH112.4, 12.8mm E2E NV FHibT
MIKTH -7, HERBEIL2ENVF, FhE<LF
EH029-03 LRBETH >, FHEH, Alh,
WHHDRERREL, STV FH25~28, FHETIL
FIR2.6~3.1 ELHE<IVFRbEMD I 1,

2livVF, FRETVFHETICE T 3, MEROBR
B53#6 % Tab.5 1R L7z, REGEMEOE VL, 2LEKD
Ao, BE0SkgRTR2E~< LV F K534, F

BE< )V F H333.8%, 0.75kg XTI~ 60.9, 58.4% &
EHETNVFREN - 1,

UbkDZ &Ehs, 2EVFEEZEEOER< L
FICHER U TREBRESE {, IR R, L2LEROEIE
AE <, FBEROERKLRELUET, RERRERIC+
SERERS B EFD S hT,

2. FIKEDEE N FRECELRER

1) ‘=7 —F

SENVFEIETICE 5, EFMBIEE S HEEKE, 1N
R E OMR% Tab.31Z/R Lice 1990~934E O %S
EKE 1L 323g~505g DEIF T, HEEENBLIZLEELY
BN D - 1oo NHERREITZEF 0~0.75kg R T i34
0% L ETH 175 1, 1.5kg XTI, &% 64, 32%
EELULED -2, ERMBEREDE X TN
BT LAERRRE, BRERORENEM -1 &
itk B,

LHIAFEETICEITS, EXBERLERORE
HKEDMIGEA Tabd IR Ui, HROKE XZ3THE
B 14.7~19.2, FHEH12.9~15.9, FH X H111.6~13mm
DT, BIEENRBIEERE LI HAM’S - 72,
IR EE0~1kgKIZ 03 BT TH - 72h%, 1.5kg
Xi20.24 EKICHE L TET Lc, HRIRE, fal
N, WHAHOREREIZ2.3~330%MT, HEENE
WIREREBRELDTMMIEL, BRIFERICLS
L BRI - 1o

SR~ NVFEHIETICE T 5, EXEBIEE S EROR
WA & OBEE TabSIZR LTz, FmfifEodu
L, 2LERO A DE&E 33~75.3% D& T, MiBgEh
ZWITEEL, MEUTOHEE 0~67% O THEAE
ENBOIFIEET T 2D - 7

PEoZ &, HIEEMNE I EFEERE, L+2LEK
ROMIFL B Y, MEUTOHEGIET LA, £
F kgl Licts 3 SUEBHRENSE L ET Licied,
‘T V=R OFKEY ZETNFREICE T IER
HEI30.5~0.75kg EEZ Shi,

2) ‘Rw— b

LE<IVFHIETFICHI1T 5, EEGEEREEERE, I
HERRR & DRAIR A Tab.3 10T Uiz, 1990~934E D skt
BRE (3 259g~386g DEEFH T, kg X F CREFRIEE
MBTEEL B BBADH - 7obt, 1.5 kgXid 2.5kg
X&) b8EN -7, PUEKREIL 0~0.75kg X T34
90%LL ETH - 7ch, 1.0, 1.5kgXTlEH 4 86, 64%
EET U, HIEEDOZ K CIREKREMET LicE



38

Table 1. Outline of husbandry.

Year Mulching® Cultivar Planting Nitrogen Seeding Planting Harvest Treatment Repetition
density(cm) (kgea™) (day-month) start unit(m)
1990 WS Exceed, Smart 45x27 0,0.50.75, 1, 26-Jul  11-Aug 28-Sep 5.5%1.8 2
1.5
1991 ¥S Exceed, Smart 45x27 0,0.250.50.7 22-Jul 9-Aug 25-Sep 5.5%1.8 2
51
LR Exceed 40x28  0.50.75 22-Jul 9-Aug 25-Sep 5.5%1.8 2
1992 ¥S Exceed, 45x%27 0.25,0.50.75 20-Jul  10-Aug 6-Oct 6.8x1.8 3
LR Exceed 30x30°  0.50.75 20-Jul  10-Aug 6-Sep 7.5%X1.6 2
1993 ¥S Exceed, Smart 45x27 0,0.25,0.50.75 20-Jul  10-Aug 6-Oct 10x1.8 3

*¥S:¥hole surface mulching, LR:Level row mulching.
YBed width 120cm, Path width 60cm, 3 rows.
*Bed width 120cm, Path width 40cm, 4 rows, Zigzag planting.

Table 2. Chemical properties of the soil (0 - 15cm) before planting®.

pH (KC1) T-N NO:-N TruogP.0; exCa0 exMg0 exK:0
(g-kg") (mg-kg")
5.3 3.9 12 9 2028 528 548

*Mean value (1992-1993).
Table 3. Influence of mulching and N applications on head weight and harvest rate.

Cultivar Nitrogen Head weight (g/stock) Harvest rate (%)
(kg-a™ 1990 1991 1992 1993 Mean 1990 1991 1992 1993 Mean
Exceed Vs 0 337 422 - 218 323 93 94 - 81 89
0.25 - 480 418 354 417 - 100 96 93 96
0.5 448 443 469 368 432 98 98 97 91 96
0.75 384 511 482 411 47 84 92 96 98 92
1 509 480 - - 495 52 76 - - 64
1.5 505 - - - 505 32 - - - 32
LR 0.5 - 352 410 - 381 - 64 97 - 80
0.75 - 402 437 - 420 - 78 97 - 87
Smart Vs 0 283 324 - 170 259 89 94 - - 92
0.25 - 352 - 275 314 - 96 - - 96
0.5 321 406 - 292 340 87 92 - - 60
0.75 332 384 - 337 351 83 94 - - 89
1 327 444 - - 386 86 86 - - 86
1.5 300 - - - 300 64 - - - 64
*¥S:V¥hole surface mulching, LR:Level row mulching.
Table 4. Influence of mulching and N applications on head quality.
Cultivar  Nitrogen Head size (cm) Head Projection Twist distortion
(kg'a")  Major axis Minor axis  Hight density Ofd tbg of the leaf blade
midari
Exceed WS* 0 14.7+2.6 12.9+2.4 11.6*1.5 0.28+£0.03 2.6*0.6 2.7%0.7 2.5%+0.6
0. 25 15.5%+1.2 14.0x1.3 12.6x1.2 0.30£0.04 2.6%0.6 2.5%0.5 2.3+0.4
0.5 15.8%1.5 14.0+1.6 12.6+£0.8 0.30£0.05 2.8%0.6 2.7%0.5 2.5%+0.4
0.75 16.2+1.2 14.5+1.3 12.7+1.3  0.29%0.04 2.8%0.5 2.7£0.5 2.6%0.5
1 16.8%0.9 14.8+0.3 13.0£1.1 0.30£0.02 3.2%0.2 2.8+0.3 2.4%0.0
1.5 19.2 15.9 13.0 0.24 3.1 3.3 2.4
LR 0.5 14.9%0. 6 13.5%0.4 12.4%£0.5 0.30£0.06 3.1x0.1 2.6x0.1 3.1%£0.6
0.75 15. 7£1.0 14.1%1.1 12.8+0.8  0.29+0.07 3.1*0.1 2.9%0.2 2.7%£0.4
Smart ¥$ 0 14.3%2.9 12.0+2.2 11.4%1. 6 0.25%£0.05 2.6*0.8 2.3%0.4 2.1+0.1
0.25 15.2x2.1 13.6+1.8 12.7%1. 8 0.24£0.05 2.5%0.7 2.4%0.6 2.3%0.4
0.5 15.5x2.1 13.51.8 11.9£1.5 0.27£0.06 2.9%0.8 2.7%0.6 2.6%0.7
0.75 15.8+0.8 13.6%0.5 12.3£1.4 0.25%0.02 2.9*0.8 2.7+0.6 2.6x0.5
1 16.9%0.9 14.8%1.1 13.9%0.4 0.21£0.01 3.5%0.1 3.1£0.3 3.1+0.5
1.5 16. 3 13. 10.0 0. 25 3.2 3.0 3.2

*WS:Whole surface mulching, LR:Level row mulching.
YMean value (1990-1993) =*SD.
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Table 5. Influence of mulching and N applications on the change of head weight'.

Cultivar Nitrogen 28 (%) S &% N &% L &% 2L (%) 31 (%)

(kg-a™) 250g=  250-320  320-400 400-500 500-600  600g<

Exceed Vs 0 30.0 12.4 24.6 24.9 8.1 0.0

0.25 7.8 10.0 24.7 35.0 18.3 4.2

0.5 4.5 11.3 24.3 33.9 18.0 8.0

0.75 6.7 10.8 18.8 27.9 23.3 12.5

1 0.0 0.0 13.6 35.6 39.7 11.1

1.5 0.0 0.0 0.0 58.3 16.7 25.0

LR 0.5 50 22.5 37.5 23.8 10.0 1.3

0.75 0.9 11.3 27.1 42.5 15.9 2.5

Smart Vs 0 37.2 33.0 23.8 5.9 0.0 0.0

0.25 20.4 32.5 32.1 13.4 1.7 0.0

0.5 16. 4 25.2 33.3 19.3 5.0 0.8

0.75 13.3 25.8 3.1 24.6 4.5 0.6

1 7.5 28.8 20.0 30. 0 13.8 0.0

1.5 25.0 37.5 31.3 6.3 0.0 0.0

*¥S:¥hole surface mulching, LR:Level row mulching.
*Mean value (1990-1993).

*Heads were assorted according to the Ibaraki forwarding standard.

Table 6. Accumulated soil (10cm) temperature. (10 Aug. - 19 Sep. 1994’).

Mulching 20C= 20-25 25-30 30-35 35°C< Total
Vs 3 272 443 176 76 970 ¢hr)
0.3 28.0 45.7 18. 1 7.8 100 (%)
LR 0 196 535 226 13 970 ¢hr)
0.0 20.2 55.2 23.3 1.3 100 (%)

*¥S:Whole surface mulching, LR:Level row mulching.

*The soil temperature was not taken from 22hr 11 Sep. to llhr 12 Sep.
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