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Single Basal Application of Total Nitrogen Fertilizer with Controlled-Release Coated Urea on Non-
tilled Rice Culture : Tokuo SATO, Kyoichi SHIBUYA, Masahiko SAIGUSA and Tokuro ABE (Experimental Farm
of Tohoku University, Kawatabi, Naruko, Tamatsukuri, Miyagi 989-67, Japan)

Abstract : Single application of total nitrogen fertilizer with controlled-release coated urea on non-tilled rice
culture (LP-plot) was compared with a conventional application method using easily released nitrogen fertilizer,
ammonium sulfate (AS), for both basal and top-dressing (AS-plot). The results obtained were as follows. 1) The
growth of rice on LP-plot was relatively inferior to that on AS-plot in the young seedling stage, but superior in
plant height, leaf color, number of tiller and dry weight after the beginning of June. 2) A drastic reduction of
soil mineral nitrogen due to denitrification occurred in AS-plot just after submerging, and severe nitrogen
deficiency of rice, chlorosis, lasted until the top-dressing stage, whereas rice on LP-plot showed normal growth
at all times. 3) Brown rice yields of LP-plot in 1990 with a hot summer and in 1991 with a cool summer were
57.1kg/a or 1559, of AS-plot and 51.2kg/a or 1339, of AS-plot, respectively. The drastic reduction in grain yield
of AS-plot seems to be related to decrease of numbers of ears reflecting nitrogen deficiency of plant at the
vegetative growth stage. 4) Amounts of nitrogen uptake of rice plants on LP-plot were somewhat inferior to that
on AS-plot in the early growth period, but were extremely superior after the active-tillering stage and reached
1.57times of that on AS-plot at the maturing stage. Recoveries of controlled-release coated urea for basal
application, AS for basal application, AS applied at panicle formation stage and AS applied at full heading time
were 63.29,, 8.5%, 52.8%,, and 41.59%, respectively. 5) From the foregoing, we conclude that a single basal
application of total nitrogen fertilizer on a non-tilled rice culture is highly effective using controlled-release coated
urea.

Key words : Controlled-release coated urea, Growth and yield, *N-Nitrogen, Non-tilled rice culture, Rice, Single
application of fertilizer.
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b E{EET 5 1o o DEFEAIEH GBERL A V> 7 L)
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TSNk & Ak Rz, WEEE SR OB TIE
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W, a e DE L AME TR 0.5 kg DEF L A LS
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B 7)) R — IR BCE L ORI R A L 7
BE (FELTAXIX /T vRY) B2HBRL,

FEARKLER i3, FERARE BB IRFX (AT LP X &
) LREEX 2T 7. LP X1Z 25°C Aigd T 100
AR 80%iEH 32 LP o — b 100 (F v vV JBIER
(BR) &) Z N L Ta¥i7zh 0.8kg 28T,
IERX I & Ay, N & U TEIC 0.5 kg, ShFE
FECHA & FERIRAIC & 4 0.15 kg T DOBIBL 72, &7,
ZOMICEREE LT, WXEbaXhERE P,
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v VBRI (BR) &) & K,0 X LT 0.58kg A L
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RERLER20.36m? (0.3mX1.2m) X3 7 frE, 1R
ROARIFIBRERR (2 5%) ® 12 & A THE 60 cm, 1 60
cm, HF& 0~10cm, 10~20cm, 20~30cm Z& %
NARER 3 i ostB& L. 7, HEBEKRE
EFSEY (NH, +NO;") BEEEMEEEAT
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B1R A LHEMEOHER (g/m?).
1) 1)
ER OMEX GH?E} GJEJ%OE 7 A16H 8 H12H 9 H14H (3 . 5)
Ug) Cho) (B e o)
IHA B o | e
LP X 3.2 141 315 847 1,204 (578 - 626)
1990 xR 4.9 66 158 451 850 (458 + 392)
HEEY ns * * * * % % k%
LP X 3.9 90 183 646 997 (510 - 487)
1991 KX 4.7 70 149 499 871 (477 + 394)
BEEY ns ns ns %% Aok * Kok
1) 1991 iz 8 H20H B X f9 A30H.
2) k*:1%K¥EE, *: U KETHEEEDY, ns. BEELL.,
Eo2&k KRENESB L VINEERER.
BrhE b A BB XK
R OMEX  XKE OBREK  HE B/ (X1006/m?)  FHE FRE  ZBE
(kg/a) (F/m?» (%) (%) (g)
LP X 57.1 435 64.8 72.1 314 83.9 21.67 1,818
1990 »HHRX 36.9 308 74.4 65.4 201 80.9 22.66 1,833
HEEY k% * % ns * % * %k ns * % ns
LP X 51,2 405 83.0 70.2 284 87.7 20.56 1,803
1991 SHEX 38.5 345 88.6 63.5 219 84.4 20.76 1,752
BEEY * % * % ns ns % % ns ns ns

1) BRSEXELAKTHE, 2) F1RLEFEL,

B BEA T 1990 &3 86 cm, 1991 58 87 cm, +
BEHITI3.6ES LU 1413, m2 K720 B
B EZBLVA5ERKTHY, T o DEIFNMEX L
D HEH T 3~10 cm, FREHK T 0.5~0.6 3, FEf
T60~127T K% 2o 7z,

1990 £ B 1) 2 FE (SPAD &) O 2 4 % &,
X & O LP RO A»EE D% <, LP XiF,
FEHAE > & BHHIRTE 00 0 T, FEIES L OVEE
RHRALIHEBX LD %5708, ORI
DICHR LT, 20, BREHALIE L EE1E
<, MESODBIREFRRLE, ZHIIHL THE
XS, KRR SR TIHED ICH
BL, EERZRELRLZ, &£/, KEEBTED
INE 5721991 FERFE X DEIVNE KRB L 7223,
A & LTid 1990 £ & X IZRIETH - 72,

BYWEIE, F1RIRT LD, £BRESL KM
LT6RA¥EETIELPROANNEX LD 0%
Drer otz h, OB LHE: L ORI &
DOLELLE-7, HBAICH T2 LPRO m* Y
7o D EEWIE L 1990 08 1204 g (EFES78g, FH626
g), 1991 F4 997 g (EFE510g, FH487g) T, X
X & Db 1990 45 41% (FEZE21%, FE60%),

1991 23 14% (2% 6%, T 24%) £z o7,

2. INBELVIRBRESR

LP X EMBEXONES & CINEHERESR »
LIcREREE2RIR L, 8, YBBOFRET
SIETFHID a H7: 0 FHNE B L CERERIE, B
X ERLSHETEAL 72 1990 F£55 46.4 kg : 113, &
BERTREBEL 72 1991 F£43529.1kg: 71 TH o 7z,

LP X0 a %72 0 ZKINE 1, 1990 543 57.1 kg,
1991 43 51.2 kg T, WE L b YEBEIC BT 2BE
ISR 2 INES B oz, Zhionf L TR
X ORI, 1990 H»%36.9 kg, 1991 423 38.5 kg
T, LPR I D ENFNBYE LU 25%iF L@
L.

I1m?¥7: 0 & A¥03, LP X Tl 1990 £ 31,400
ki (72.1%1/2%), 1991 £E23 28,400 &2 (70.2 Ki/Z)
T, HBX & D b Z2RFN55%5 & U 30%I1F £ % H
-7z, LP XOBEBBEIE, 1990 45 83.9%, 1991
EMNBT.T%EMBX LD bENETH -7, Lol
35, LP XOZKTHRIE X, 1990 45 21.67 g,
1991 F4320.56 g E WX LD bENETH - 2
DT, MEOEHE (BHSEXZLHKTHE) 121
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3. TEPOMBEEREORN CHEMEIZL D

¥ A

1990 F BT 2 BEMEETEATIL (10
cmX10ecmX10cm) DEEFHICE T h 5 HEREREE
EEREPBEIRIIRLI.

I (%) XD 100 g HhoEEERES R
X, BREE®ICIE32.00mg Tho7h8, 208, bt
ZWMTL,6H85HIC133.58mg i2{&ETL, 6 30
HIZ I3 EEE R ORI 03 HE L7,

IR LT LP XOMEEER I3, BEEEKC
134.63mg TH-722%6 85 HICIRRE-HRTIC &
D1.3lmg WEFLZ. LarLiss, 20EbH
BOEFICHAL THOBTOBEHL, 6 H13 Hidik
5.59mg TXHEEX D596, 6 H30HC20.71
mg THEBXD 2.091% L5577,

FEFIZ L 2 m Y- D ERBINBOHER2E 2N
CRAE, 6 A5HICIZLPX20.13g, ITBXH
0.16 g THEBEXDHMNE»n - 72838, FhLUEIIYE
LTLPRODAMBELLEL o7z,

BBHAIC B2 m? Y7z ) SRR, MBX
76.62g (MEER 1.84g, TIEEF4.78g) TH
20t L, LPXi310.13g (FlEZE# 5.06g, +
BEF5.07g) L53%FE%HLm-7-,

3k TEERESEROKR.

BEER N —Y 3R X 3 MIBEZROF] BRI
BRERI(RBLL, GINED LP XT3 63.2%T
Hoten, BNEONBXTIZ 23.0% (FEFRZ
8.5%, SFEFEEABAERE R HS 52. 8%, FEHiHAEALm:
LH41.5%) T, LObl, EEREZOFEENE
L&z,

4. IR%:SH

RFRINERFIC B 17 2 m2 Y7 DIRDEYMEIRE 4
RIRT LH1C, NEEXH»N233g THBDIHL,
LPX#35297g T271%IE &% <, ABINBEICHHIL
THERER L, EEOBROSHEIE X, mXE
LHEEIE IS T 5 0~10cm B T 85% % 5
B, FTBITIC >N TIERED L.

% =

THEAKHTRERREIC L 28Kk & <, 77,
MW KREWZ L L VBNERTLIFENTE 2
Zk, HEVIRBERIC L L TEER, BERESEHEIE
L, HF-HEUI L 2RIFICTE 259 2 EORERH
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BB IC AR E RN A B ICHEEEER L, BWE - T T
210818 B2 H B 1o, HiARE, MEIEREER £
KIBOEBWNEICKELHERYE 2208825
h,

(mg/100 g #24:) THEEBREIC BT 5 2 E CORBES A 5
X 4H24H 6HS5H 6HI3H 6 A30H L, EBHTRVBEB R EE S, E8r BRI
LP X 4.63 1.31 5.59 0.71 FEIRT 27010, BBHRED 40~509% % HBHER 1,
XX 32.00 3.58 0.95 0.34 20~309% % AR R L T\ 319, BRH T 1L iERE
AREED  * * * *x ORI AR S N3 7 & 2% <, HAR R
1) B1IRERFL, YT 28 (W0%EE) 2HALTWwS, £/, K
10 10¢
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B4 KRBINERIC 51T A REME DI (1990 &), (g/m?)

2N =112 0~10cm 10~20 cm 20~30 cm & &t
LP X 254(85.5) 40(13.5) 3(1.0) 297(100.0)
SRR X 197(84.5) 33(14.2) 3(1.3) 233(100.0)
BEEY * % ns ns ns

) B1REEL,

MEEBRE T, BEfI» oS OBRELTH
PEL R LD THEBOERNES THE., 2D
FEAE I3 B B I IESI BRI L, ROTEEK 3
OB RED 20% B E = D 15~20 HET
AL TWS, Bz, EELHT I 23550, £
FFREBIINT AFE, EREOZEIIEM LD LR
DFHHIE A,

ZD XD, EROBEERIEE TIE, BRER
WHER L - BROKREI DL « oL TEERS
REELZLD, KEOEE - NEXET X281
HbH, FN®Z, ZORBOIEEFROFHEEL
AIZLTES LB RELMETHY, ZhETid
MEAEE CEREREE T I kIS L T &
7219, AT TIFEABEIE R BT b D IEShHFE
B EXRET S ERE 2 B TABO 2 EEE
THHERIE 2 3l A7,

HEERE ® F O BEE O KEEIZ, 6 BEA %
TIRLP R R E- 72, F LU TS
HEZRNTET L0, EEGEDCHEL, &F
g ot Ei, BOERTINE R KL, TR
i D PIBMOBERERSITT S Loz E LW
ERER TR, ZhicxL T, #ERE (LP) ©
WHIE, RO EOHREF I D as o7, BAK
BIEREEOMBIC LI TEEY, EMEHE
THEHHEL TWE 2 EBEARB L UVERBNEOHR
oYM N, ZOd, LP XOKkREIE, #AKE
EBFNIERICE D, NEX LD ERS L UCEYES
ZEL<HEMOLT,

RIZE D RHHECE BRI 8 T 2 EAEEROF A
KiZLP (£EEEMH) X2563.2%TH 5 DIcxf
L THERMERZ 2 Ao NEX T 23.0% (EERE
3 8.5%, SRS AHEEIRRE Y 52.8%, TG
FERiZHs 41.5%) L EL B D TH -7, &R
D LP ICHANTREOFHAEMENZ L3I0
TOEEFE ML —F—F % Ao KERE T b HERT
ENTWLBES2Y U Lighs, KFFEONBEXO
HIEREOHHARIZI NS ICHENTELBVLOD
Thot:, T, HEIBCHHAL: 7 o ®=TREE

ROKERFHIIBIREF THEBEE S 1, ZDHBRORE
MK > THRE-FWT L0 1oy - £ 7 &
N5, INENLTLPRTIR, BricsHET 5729
Bz « TP <, fARIImEERHR s & bIc 18
ZROBINHER L2, ZORER, m?E7: D FEHe
1 FEENEENT 2 Lt £ ERELE L > (HI
B Wb EEZ SN,

IOk Dz, IERERERIBERE L VI KRED
BEETHILERRE I, BEEOE LD
WHEBRHC L 2 BRIBAMA A F L BBE 5 2 e
fFFan, 21 M LRBICPS L LEBERE L
LT THEEREEELEbn 3,

BEF AR EITROCH 0 EREHE R E R
FUN-LP100 2t 5 T3 Lz Fv VIE ) &
BE ORI B 7.,
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