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Cultivation Techniques for Reduced Chemical Fertilizer Using a Row Fertilizer applicator for Mulched Crop

Rotation of Sweet Corn and Lettuce

Shizue Emoto, Yasuto Tesuma and Tadashi Ono

RoT R EMOKEERT e E R v & —

== Sl

Oita Prefectural Agriculture,Forestry and Fisheries Research Center

¥F—T7—F: AL —ba—v, LYR, 2ILFERFLTHES, Wb AARss,

B X

R — OO 47
I PN SHERE DIHIL S T vvveeeeenmenneeennnnneens 48

M FEAEGEDS AL — 3 — v DI, ki
NG Z BINEL e 49

IV HEME L & A DI, = RINEANS 2 %
1 50
AV e = S 53
VI 5 B ceeveeeeeennneeee e 54
B FH SRR wveeeeerrvrnreeesnsnneeessmnnereeennniieaesnnes 54
Summary ................................................... 55

I # =

KOGEDAAL —ba—v Ly 2AD4ERITOTR
HAERI2000~2500 t XD Lo TE D, ZOREIX A
A4 —Fa—>r7Tixl3lha, L ¥ A13326ha TH 3", kK
K%%%@ﬁmﬁﬁiﬁE%wbaiékEMFﬁﬁ

KRB E OB L OpE & U TRIG A
T\@mbHMm®@&&m%%ﬂﬁL\X%—Fﬂ—
VRLYZADIED, FX RV NIHA ¥ Lavik

EDLIRRIEBRE SN T3

Lo L, RTINS (K %%MfF TR
JHERZE) 12X 2 EEARER. Sitkic X 24
FOWA. AMEMHOE M RZ T 505 LRI
T AT CO L BOAB O AIC X 5. T
KOMEIBREERTGRIR R I N T S,

INFCIEEICEL Ll E LT, MY

1. BEREAE AR 2 I U 2RI kD . B
fiE% 3S~5HHIRTE2 2 L 2HLLIILTED,
Bbkic X 2 SR iiiE oY 2 fE E LTz, 20
. SEMAEE & (5 - 7 R T AR 2SBHTE S vt B

WEPZRHENL , MEMtes, it

. BEEPICIRE L 22 s fIc i £ > Tw s,

JRFTHENE X BRI 48 L R SE A S 2 B CRRI
HETH D PRI 7 HICHlE S e TR o
WESEARPE OB ADOIEHEICEIT 2 i (et
) 1o a7 7 — < —HIEL AL R RS
THEE S LTV AT D % 23, W Tt i
B S G LDEA TR VIRILTH 3, ZDHH
E LT, BEMRODIEA 2 2 b R O R DS SE 0 B
H %W RIC U 728l T b ) k2 BF 335 1A
FHTE 2BMMBHFE L o T ARW I LA LN S,

AR OFBHIP RN T, TR AAREZE» L, E
7% 5 L CEHEE S S TR . 2/HmfEP~
NF R EBfThblTw5, R VT Z2iThik i
DN A, Fr XY, ¥4 a3 rDFEMIEIZO

Tk, RRTHBMIGERB DD 503, 2 VT ZFED
T OMRIERZTOEBHEZ bR L, M2
8 2 SR D BHF IO LT, EEIC b R
BDIE SN, 2 2T AR D T FE Y SERE
TirbitCws, BEEAL —bFa—v, KEEL Y
AD2NVF &R L sl i BT, mifE o<
IV F ST OMENSEMEAE (DU SehiAl) Beffficow»T
Wy %12 72,

B, MGEIZOWLTIE, 2N E TOREGHEHM
AKILTOHEFEFH %2 SF I ESRE T IS RERRIC SR
27 T, AL IE & A E o FiE Ui & 2k
PR B T I D W T BB s DT 2
ZIcHET s (K1),

TEAEALIE 6 cm

- e

e
= -] o

2EERE
M1 HERTIT>ERAECEELE



KU EEPR K RS SRS o & — et (REEORS0imm)

H 145 (2011)

I EEAZREEREORHETE

TEAEA 5 L B D I S B AT A 5 & 9 IC )
2N 2 7= )V T [RIIRFIASE TRMAERE (DU Sefaitpg
LN 2 L 7 BRI TR OSSO W T
T L7,

1 HBEAE

ARG & L T20064E~ 2007413 B3 - R 30152 T
WY (REBHERR 7 1, £ CL) Tfio7,
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EID ML 4 NEkHAR 11 1%
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1000 61.5 64.7 126.2
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IRUNENS Z B %R

AA —bra—vidb A Ef» s 8 H LU E ToRE:
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1 HERAE

20074F (FBP3E - REWIFEAT OB NIBLG (RIFEHHE
HARZ 4, 1MECL) Tfro7e, £72. 20084127
EHAOBIMIEE T, TSR & Stk 1o 7o,

20074 DFABRIX DREIKE £ 31T Lz (DU, akBi
XORFUIFR I IS ), BIGTIRFIYEEZ 2 t
10af AL, A4 —ba—rHEARAEE (N :
P.05:K.0 =13:11: 13 fiiA#EIA L P2 — +7023%.
i2218.5%. iin27%. HEEEH31.5%) % Shifibg<
FiFH U 720 NGRS OV B R 0 1 AT Ik S270

(N: P.Os5: KzO:121710) %‘f{iﬂqbf:o

®3 MBEAEDEWVWERASA—RNI—VODNE.

%ﬁ‘ﬂ&”ﬂ LL%?% Eﬁ%@zﬁﬁ (2007 ﬁ:)

U e AR 0 AURRRRNE TR Y R R
MEBRA itk (kg/10a) (kg/10a) (kg/102)

A EHEX R 25 21.2 25

A 3 FRIX A e e 17.5 14.8 17.5

228 5 B e 12.5 10.6 12.5

Z FRUEX SeMiAe 25 21.2 25

G 3 EIRIX St 17.5 14.8 17.5

5 5 HIEIX ESfs! 12.5 10. 6 12.5

TEATIX A e 25 35. 4 29.5

M l: T E—4—610; 2 HHw, 200745 H9 H
VTRRRE U AN 20emPRIEI35em D 2 Gt 2~ L T #kbs &
L 720 MR ORI E N 5 2 1525 6 am T D
PLECTIESRIE T & 72 5 X 9 ICEE L. 200747 H27TH
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k- 1EFE AT R OEITREN I T LT 2R
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fEE L85 5 DA TR 10ke /10 alfiffcE 2 LT
DREE Lo T,

BRI T REESHTCIX E Cid 0. 05ms om, & hE
EF#1.156mg 100 g TH H HIfFOFEIZIZ LA LT
WwWhpEkEZ o,

20074 3R fh i 1AM IC B A BL L. e D
ST OIIE 2R OEDEIR L 7228, IEIE, 4
JEEHE X T TIX D 92 % DINE DG 5 N7z DITK L
To &5 ERIX I IEITIX L IZIEFRSEONETH D, T
Bz 5 HEEE L THOINEDE N ER sk ole, —
Ji. ABEcIEEEZ 3E., 5HEEKT 5 i2od,
IR OB DME T L 72 (4). 20084F 1358 5 HE
X E BTG X OIRIZIZIER L ThHh-o7228, 1 flE
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£4 HIEAEOEWEZXA—KI—VOUNE (2007 &)

- I & R EHEEH FHEL
RBAG 10 @) (im0 (/10
A JEEEAELX 1,010 210.5 156. 8 3,439 4, 440
4 JeE 3 X 893 186 153.6 2,730 4,200
RESEIRIX 703 146.5 161.3 3,083 5,040
% BHEX 1, 042 217 157.9 2,975 3, 960
g 3EEIX 1,025 213.6 160. 2 3,239 4, 800
AR DElEX 1,084 225.9 154.6 3,109 4,440
117X 1,097 228. 4 159. 4 3, 750 4, 800

H1) TX208k2 )i, (FREDABK2 MR, #alXN T AEAER L (Tukey 3, p <0.05)
H2) Ui 50g BL T OMEREE S &

=5 MEAEDEVWERAAA—KNI—VOINE (BiHERER 2008 4F)
. _ - IS FlE yings3 ETEE biiee

MR CEROMROEER g @ ) (ke/l0a)  (E/100)

 eREREE BTRRE N=34.8 2,310 ¢ EL I 159 2002 7,493
ESjiiut BA R e (N=25) 2,415 326 152 1,937 7,400
ESiilut B ARl 58 (N=12.5) 2,282 329 156 1,907 6, 938

M) RN TIEAEREZE%L L (Tukey i, p < 0.05)
H2) IRIcIZ 50g U N oMEREE S &dr, 1 X202 M (7 LIEEDA 1 X 10 ¥k 2 Ki8)
13) BEAMRHX 3RS I X 2B REC L 2 b o, B[, 2 Dl 5EEEa T,

x®6 AA—hI—rOEBHRINE (2007 F)

kg/10a

. N P205 K20

AR Tl ES et Tl ES et Tl EX aat
A e PR HE X 3.8 9.38 13.18 1.47 3.62 5.09 2.47 18.5 21
4 Jid 31X 3.13 7.35 10. 48 1.35 3.3 4.65 2.22 15. 26 17.48
ENEREIN S 2.49 7.61 10. 1 1.01 3.32 4.32 1.71 16.4 18. 1
2 i R ¥ X 3.64 8.38 12.02 1.49 3.41 4.89 2.68 18.4 21.1
2 it I 3 55 9 X 3.49 8.14 11.63 1.44 3.46 4.9 2.53 17.28 19. 81
S i L 5 55 9 [X 3.9 7.65 11.55 1.62 3.53 5.15 2.74 16.93 19.7
HATIX 4.01 9.55 13.56 1.72 3.47 5.19 2.78 20. 86 23.64
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BEZ 3R
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B OWTHE L 72,
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AERTT A

K7 MIETEDEVEL Y ZADINE. BARINICEY 2BRXEEL (2007 F)

. . EERAR Y ARBRNE ) B
i

PRI R i5 2.7 19.6
ARSHMK AR 105 5.9 13.7

R SHERRIX e 15 6.3 9.8
ALK el i5 12,7 19.6
3 MM e 10.5 5.9 13.7

_ARBHRE R TS 63 .8
frf71¢ R 15 213 12.5

&8 HIEEAEDEVEL Y ADINE., ERRINICET SHBREER (2008 F)

- = 22 TR i A & ) AUERAS i FH & B U sk &
e R R (kg/10a) (kg/10a) (kg/10a)
Ot bEpEK  0t/10a To.o 6.3 9.8
2t 1BITHENR X 7.5 10. 7 6.3
2t FEYEX 15 12.7 19.6
. 2t/10a
2t SENH X 10.5 8.9 13.7
2t 5K oo 6.3 9.8
At IBATHEK X 7.5 10. 7 6.
LJ? [N59ES 4t/10a 3
4t SENEX 7.5 6.3 9.8
FEL) MEAEE XA C AT T 5 7
FE2) UHEI (BB 0) OEEIIKSN0.9% P05:0.7% K0:1.4%

20074 ~20084F 12 12 173 - ASZEWTIET O G N (£
JEERERR 7 . RECL) TfFw, 20084E121347T
A OB MBS TiTo 7, Ml Ed 24 —F
a—vOBFE L, lBRX MR EZR 7. 8l1TmL
72 (BN, BRI o FREIEHR 7. 8ITiE) ). BNTIZ
HEMEZ 2t/10a #e AL 7295, L & ABHELAIERE (N:
P.05: K20 =13:11:17E&# &L P a— 70 23%.
et S811 23 %, FEkEREA6 18 %. HiMi30.5 %,
5.5 %) % SMMBEChiH U7z, 187X I3 8 cfl
HEhTwa ik (S270 N: P:0s5:K:0=
12:17:10) %ZfEHL 7z, i T~ v—, 2H
Vo 20074E 9 H 3 HGONIZ20084E 9 H 1 HIZ 12878 ok
MR DXL b LA RO R L iAlE 1 20cm ik
M130em® 2 GefitiZ = N F ks & L 7o, SRR o fi
NEA7 I 9 22 FE8D S 6 em FOMECTELET &4 5
K ICHE L, BB TR EZ 7o 7,

HERt DR D RET T, ARS8 & #Z A
BILP30Z FWT, Z2nFN5 : 5. 4:6, 3:7D
HAETEZ, ST L 72, BEHIZ9H3H
CTHAE120cm, BERIS0emD < )L F#kks & L, IWEZ 11 H
28H1Z/T 5 72,

L & A DRI o I3 IRERE 1 -5 X 2> & 2% 12
10kkZEREL L . AMEE L NEEIC T 1T 2%, 22Nzl
=25 K9 ICo EEA, RS 2 — e — S Ll
Wt an TR L oo bl L 72 0Tl A4 — b a—

VERRRICATo 72, B, BEHEIIE AL —ba—V
T L7z, BEERDLOEA LA T 7 X280k &
L. FAEDL EHERE L 7- S8 HENR 2 6 L 72,

2 HEER

20074E 8B L 20084 & H AL — b a—v DEIEE L
Too B, AR TIHEEZEMEL LT2 t /10a4:
A LT 528, HERAR OV H8Eh & o SR R
AL — bk a—EE10ke, 10 a TOFEE & o7z,

20074E1Z10H IS N A E > 3 b 7 DFEEDE T
S, AH IR TH - 72, INEIFIEITX 2
b ZD o7, S EEIC LE_ BN, 5
5EEX BT DI % TH -7 (F£9),

x99 MIEAEDEVNEL Y ADINE (2007 %)
S BRI RE HRbi

SABAIK 2, g

(kg/10a) (g /3k) (g /5k) (cm) (cm)
A RRE X 2, 498ns 850h 450ns 12. Ons 15. Ons
4xJE 3 HIX 2, 469ns 882b 445ns 12. 2ns 14. 4ns
A5 5 #IX 2,340ns 857h 421ns 12. Ons 14. 3ns
SRIAENX 2,787ns 914ab 502ns 12. 6ns 15. 3ns
S 3 HIRIX 2,633ns 867b 474ns 12. 5ns 14. 9ns
4 5 HIRIX 2,742ns 943ab 494ns 12. 6ns 15. 3ns
HATX 3, 007ns 1, 040a 541ns 11.9ns 15. 5ns

1) 1K 25 B2 S5,
H2) Baz7L7 7y MEUTHEEDD .
ns : AEAL L (Tukey ¥, p < 0.05))
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SR I B 1 B HENR OE AL 7 2 DI I
FETHEEAL L, 2t SEIEX MRS PEDE S .
Ric2 t BEEXThH-o7, Lo L HEEZ 21t 10a
M U 72356 T2 5 I8 L € b I A HE X
RIS E o, T B2 4 t 10 affiH L
THHINE 25 o (£10),

L 4 A DR S DO WRINE 1: N I 71X > 4%
TEHEX > 5 HRIX DIETE (. P2:0s& K- ODWK
IR IR B L 7235 a8 b id o g o
(#1D),

sk o> Fei o Bt ¢ U D (A PR & R sh P fie
JE% 3 : 7 DEATRALZXBRDINESE .S
S5TCHALZREDI2 % THo7z, 2D LI I, FERIE
NERLDE G % 8D B IChE Vs, DEEM L 72 (£12),

NI 332 8 ~9 ke, 10a TH D . AN EALEL
DEEDE D &L FEERNBIUREDE < 72 2 i DS
Bohi, F72P0WINED FAROFERL 257,
L 2> L.Ca0 MgOWIN I3 H &2 A Z THEL L eh o
7= (F13),

—J5. WREREF DORE A1 % LRl 2 & X

TIREREICRDI AT 2 DI L, SEMEEX T
E NSRS ETHOTE D b B BT PED
W hf 82 G2 boeEZ 6N S (M4),

e =i

DLEDZ L. Lo ZEREGIC B O TR (5
=10 HEERE. EIEAEDEWVWE LY ADINE

(2008 =)
” T E R 37 T
et Ge/l02) (/) (e/)  (cm)  (cm)
0t 5l X 1,736 698. 2 312.5 10.3 12.9
2t 5 HEIEX 1,714 752.7 308. 6 10.3 12.8
2t fEHEX 2,209 896.7 397.6 11.4 14.4
2t 3ERX 2,224 882.2 400. 4 10.7 14
2t HEIRX 2,139 840. 1 385 10.8 13.9
4t 1EFFHEHX 2,138 907. 1 384.9 11 13.8
4t HiEIX 2,082 867.8 374.8 10.7 13.8

1) M 4TSSl o 7.
H2) FaXNTIRARAEAR L (Tukey 3, p <0.05)
H3) 11X 2502 i,
H4) RIS BimHzY) oHEmISIY
N:0.9% P05:0.7% KO:1.4%

Ak ZfH L. Sz
I L C S AT IX D91 % DI A
VI ENYIShERoT,

et

19 2 & Tlukkz 5EE
5K E 2RI & 70

=11 LYZROEHRINE (2007 £F) kg/10a
. N P205 K20
R Vi3 R i SR R i SR R i
A JEEEEX 4.32 3.09 7.41 0.89 1.02 1.91 13.63 6.37 20
22J 3 HIX 5.13 2.89 8.01 1.02 1.05 2.07 15.89 6.08 21.97
RS I I— 2.82 8.09 0.99 0.95 L9 1586 6.28 22.14
SAEHEX 5.09 3.18 8.27 0.96 1.04 2 15. 86 6.79 22.64
g 3 HIINIX 4.44 3.26 7.7 0.9 1.11 2 14. 62 7.4 22.02
4 5 HIIRIX 4.93 3.23 8.16 1.04 1.11 2.16 16.51 5.82 22.33
MEX 615 3.63  9.78 L5 L2 2.3 16.29 .24 23.53
K12 EHORSHSOENDL Y XOWRICRIFTHE (2007 F)
B i it
2T HRE MRS B it
RO i - | L ,
Gt grempy 0 (@ (em o (em) (ke/ 10
5:5 1,007 560 12.3 15.5 0.8 3,108
4:6 1,032 591 I1.9 15.7 0.8 3,280
3:7 1, 069 626 12.4 15.8 0.8 3,478
V1) A, 3k 1010 B 2 1L
HE2) AARBIXAHTIEAEAES L (ukey i, p < 0.05)
K13 L5 AOBHRNE (2007 %) kg/10a
Al X N P205 K20 Ca0 Mg0
e oTHEL ) ME RR G ASE RIR GE AE BB R AR B AE ASE MR o
5:5 4.99 4.12 9.11 0.95 1.51 2.46 16.13 8.49 24.62 3.09 0.88 3.98 0.94 0.42 1.37
4:6 4.72 3.81 8. 0.95 1.39 2.34 15.43 7.06 22.49 3.14 0.94 4.08 0.92 0.43 1.35
3:7 4.94 3.54 8.48 0.98 1.29 2.27 16.32 8.07 24.4 3.01 0.88 3.89 0.93 0.39 1.32
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Cultivation Techniques for Reduced Chemical Fertilizer Using a Row Fertilizer applicator

for Mulched Crop Rotation of Sweet Corn and Lettuce

Shizue Emoto, Yasuto Tesumva and Tadashi Oxo

Summary

A simultaneous mulching and ridging fertilizer applicator was used for mulched crop rotation of sweet corn and

lettuce. Row fertilizer application immediately under the crops reduced the amount of nitrogen application to 50% of

that required in conventional cultivation. This reduced chemical fertilizer technique was studied.

1

Combined use of the simultaneous mulching and ridging fertilizer applicator and an applicator for chemicals
allowed fertilizer application, ridging, mulching and the application of chemicals to be done simultaneously for

labor saving.

In the mulched crop rotation of sweet corn and lettuce to which two metric tons of a conventional cattle
excrement manure had been applied, a mixed fertilizer (quick-release nitrogen : slow-release nitrogen = 3:7,
linear 70-day type) was applied to sweet corn and another mixed fertilizer (quick-release nitrogen : slow-release
nitrogen = 3:7, linear 30-day type) was applied to lettuce. The localized application (row fertilizer application) of
the mixed fertilizers with the row fertilizer applicator at a depth of six centimeters immediately under the crops
could reduce the nitrogen application to 50% of the nitrogen application standard in Oita Prefecture, which are 25
kg/10 a for sweet corn and 15kg/10 a for lettuce.

The row fertilizer application allowed both sweet corn and lettuce to extend roots deeply immediately under sites
of fertilizer application, kept nutrient absorption (N, P205, K20) slightly below that in a conventional plot, and

favorably influenced the growth of the crops above ground.

The row fertilizer applicator could reduce amounts of fertilizer application to both crops in the crop rotation

system for sweet corn and lettuce by conventional mulched cultivation.

From the above results, it was judged that labor saving and 50% fertilizer reduction could be achieved by using the

simultaneous mulching and ridging row fertilizer applicator and the entire quantities of mixed fertilizers as a basal

fertilizer for localized application (row fertilizer application) in the mulched crop rotation of sweet corn and lettuce,

to which two metric tons of cattle excrement manure had been applied. The row fertilizer applicator can be applied

to a broader range of crops and used more efficiently when used in combination with the verified, non-mulched

reduced chemical cultivation by row fertilizer application to Chinese cabbage, cabbage, and radish.
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