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. (Influences of Fertilizer Application and Drainage of Flooded Water
after Seeding on Seedling Emergence and Establishment of Rice Plants

in Submerged Hill Seeding Cultivation)
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Emergence and Establishment of Rice Plants in Submerged Hill Seeding Cultivation
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Technology to lower cost and save lahor in large-scale rice cultivation is desired in Japan, and
direct-seeding rice cultivation has such potential. The National Agricultural Research Center for the Kyushu
Okinawa Region developed a shooting hﬂl-seeded direct seeder. This research clarified the emergence and
establishment of rice seedlings, seeded by this machine, about 1 em deep in a flooded paddy field. The
research also studied the change in the condition of the soil and empirically examined the growth promotion
mechanism for improved emergence and establishment of rice seedlings. The findings are summarized below.

1. An analysis of the relationship between the speed of emergence and growth after emergence revealed
that the final emergence rate was increased (decreased) by emergence at an early stage (a late stage). The
plant length, the leaf age, the dry weight of vegetative parts, and the rate of establishment at 14 days after
seeding were highly and positively correlated with the final emergence rate.

2. Flooded conditions after seeding delayed growth of the coleoptiles, first leaves and second leaves after
emexgence. Under drained conditions afier seeding, soil physics with three phases ratio of the surface soil
changed, increasing the oxygen diffusion rate of soil: coleoptiles stopped elongating soon after emergence, and
the emergence and growth of the first leaves and the second leaves immediately followed. Dry weights of rice
seedlings increased more. Next, analysis of the effect of the drainage day after seeding under drained
conditions indicated that draining immediately after seeding increased the growth speed and the dry weights
of ricé seedlings. However, slow draining after seeding decreased these, and the rate of emergence and
establishment decreased. These results demonstrated the growth promotion mechanism by draining
managenient.

3. We investigated the effect of the degree of puddling on emergence and establishment under drained
conditions in a pot experiment. In over-puddled pots, the aggregate structure of soil was more crushed, and
air permeability decreased more than in normally puddled pots, especially when they were seeded deep and
wheat straw was applied. In the field experiment, water content (air permeahility) of puddled soil was higher
(lower) in the plots puddled more times with a paddy harrow, and the effect of draining management was
reduced. |

4. In the shooting hill seeding method, emergence and establishment were inhibited because seed and
fertilizer were adjacent. The emergence rate and the glucose content in the seeds were negatively correlated
with the concentration of ammoninm nitrogen from the basal dressing. When the concentrations were

corrected, the emergence rate and early growth of rice seedlings recovered, and the problem of simultanecus

tertilizer application was eliminated by draining management.

These vesults suggested that the use of a rice variety with fast emergence, early drainage after seeding.

optimization of the degree of puddling, and elution control of the ammonium nitrogen from the basal dressing

improved the rate of emerzence and establishment of guf

merged divect-seeded rice seedings.




(B85 9 B4R
No. 1

FALR LEERRDOEE

BN S
% % T OB B
TE  BE K g B i

gl ER ORFE R B R K

FELR |BE  EBRER K% BEE &K &

RIE EIF KF g A ke X

RiE B KF BEeR L #® B A

FEEBNE

AFROFT BIAAAAD & R i A 1 301 T HEERE /K3 L OWEAE S
HiZE - WS b RIS s
o] H  |(Influences of fertilizer application and drainage of flooded water after

seeding on seedling emergence and establishment of rice plants in
submerged hill seeding cultivation)

OREDKRER, KR TSR 570 2 Mb - B - KBS RD 5
RTWG., ZRETRETHF—77 ) 0V REERE Th 5. MOROEERE T, e
I BOARN, BIR, MR, BB PIEORERIC AT T, BRI AA BT
BV EPEEORAIC LY, TRbEARYKESNT. Sz, AFETHEE L
72 ITAHERA & R SEREE) 10 3 AR, MO L OB TR
SEBSOBIRIC £ > TEWL, —BOBNEETEE 5750, HREP 1 mo
HI— 12T & TRRARKC B U CRBR TR 230D ATEM A B B O Thote, LinL, &
R, AR & 0 BRUL UBSTIRAE & 7 0 S0 R OB B T & D, EEEREEIC
BT b BB b ORURISH D CERE L 2 Y), FORISEAIARD b, E77,
7 R CAATE A BT B ~ & 1o 1 B HEE LA S he

T, ABGECIH, REREHRC L AEES DI, wabic®s 2 MR B AR
I % AR b T AT IE SR M T, F ORI LERRAEOTE L b BE S AR S &
L biz, FHRCOUE - B bEEb ORI AT CRERKEERE, BCHAHEBRED
AERERERITE R L TR RS 2T o, FORRIILITO LS EY Sk,




No. 2

1. HEORE L HFSOSEMOAT &, KBNS Y BEBICRR DT ORI L,
EREGRHICHEFT DB ITHIFRAE <, HANBOBAIIHEER B IET 5 21 ) Hkm
REMRE R L. $7, HEERNEI LR SO, B ¥ESHES PUBEED
BRI L BOIEOHBEERICH S Z L TR L, HZHBEOERL T ORI OO OER
Zfam Lz

2. $EER, WEZEACRIBICHEOL, HERMES HEEOME %13 - % 2 BOAEN
BT M ATRT. £2C, HEHRERTO—o & L CIBESOUKEBOSELRE L
To. FOFER, BAKEHITRBHEOWIRE L SHAMEUEE LT, BRIEEELED, H
HHOMEOHMELIHIL T, 512 5 2 BOMIE L ATHEL 2D, BWBENEETI 2|
BRI, WIZ, BAKEBICRT KOS ErA 5 L, BES%, EHICEAEET S
HEHABRBAETELE L GHENEED, RO ThHo1R, BAETISENSIELHEEM
L, B3 - HBRRRE ST, oD LidhoEE TR E OLiBEHETE LTk H3E
DAEEREHELEMNT 2 1O Tho 7.

3. AR R R T B0, A ERE L EAEEOBRERN L. Ry
MRROBR, ASARNER, HEOERESE & 0L GRS A E T S SHKEED
AHRESRERR o, THIEEEINE M B USSR ) Bl LV EEL 2
o7 EKe, EEFEBRIIBNTY, ST 4 a2l LA EORBRNEZ B Z L THEAKE D
HBEEKRITE S, BRMOUEIMONT, FAEZ QLTI AEAKEEOHELED T,
4. FRHEEARTIE, B LIRS T TS 570, HEE - B bAREShE.
T, FEEBEROIHRTT =T RRERIRED LRITHED bOTHH Z LRR I L.
FOEE, WERDET L L BT, BHELOS L a—AEBMETH AR LY. Z
| TC BEBREOHIEOR DI, EEEOEKEEOERGERE LI 25, HETT =
TIBES LR, HER OOTHEmOAE bkEESh, FRIRC & 2 REEAEN Sk,
5. IN6DI E0h, FHAGAREES RGBT TR, HEEEOE REOFIA,
EEGEHOUAEE, RS RECRHEE LOBIEEET & = 7 iR HERRE O
WERBIEN . U THRIICIATe T LT, HEE - B bo L 0 RELRAREL 2B - L &
FEIFEL . '

BULED 34z, HEFIE, AR R AR TSR B I O A A B AR L
REHIRBR O D OBER BRI AT LT A Z L, (M EEh5 L0 LT
HTx5. LiedioT, BEE RIIARIMEL (B OFAETe LT MEssH
BHOLHELE.




(BT 1 0 BAED)
No.

TE HE K% #R O KB &

HE f£EH XF¥ R 2 B AV < 7S

FEZR |(RIE ERE XF  BEE &k &

N

BE  EROKFE R il

B X
BiE  fE K% BEdg bk o# ®m A
FEWNE
EMEEAR | Pk 184 1H 148
RRTE (FUOLOEOTHELE L,) @8- %

AR OB, THRISE | A 140 OAREESICI TR LT,
SR DRRIT OV THB AR, BB S\ TRES T -7, BRI
BHED I 5 WEEUNER R &, WP bIRECE BEEEB5 - LS TET,

YEDRERN S, FEEESITREEME L (85 OBMETY BICUER 5
DFENR NGB AEH T2 38T,




No. 2

PR EE

liv % T BBE

[BEM 1] —RICEAXEFERECHERIBEINDI D, DAL AELTXOWE K
BEEESNTHDDH.

[EZE1] FFNIEFEZ—IFCEREE L FORABTLPRFETLZZD, MER
R E2Y, MERESETERORE - £BICLCHL, BERFTICHBEINRT
Wa.

[EfM 2] HBAAEBIFRALERT A L TOEBEICREOL R IENHBDN.
I CRIE - KIEREOEBERERIBRAETE L0 H.

[EZE 2] FRFERITESET2400ha KEA SN TWDS. BELT RN BUTW S HEE T
TELERETHE. FORBIE = eI VDOLES R REECHEREOTFVEREDOE S
2L 7-Dic, TMMERECHEBVWAFREEALAEBRTH S, BESEFIZSVTIT,
AN CHA4 AR FRE~5 A EMICEREZT TV A#KRLHY, £, WEAHTIE 10C
AIZEOFHECHLBEEZTVBMLEERRVWREBLAALEZEELTWS. —F, KHFRX0
W RESEVCHIE L, BERAS, TOFRNEFHBLEALNTHLS., BERAOEEIIRY
VIV (BHEV Yy RE=y) THY, WMnTHETHDL., X7V T HLIT
0.5 niFETHET CRELEEL LD, ZOBBRTEDE SR TWVWADI BIH
Wi (BEERKE) Thad. AFXPEAL TWAER LA & EEE FEITTn
THhb7 oy n—F—va Yl lIVHEOERAKREThH > BT EBRE LT
ST LDBEMR LR ->TWD. 27 L, KEFKISEBEEOREDREZ 7 LAY —0
KRR RIFEETIERL, HICcE HOoERIL LI A0 TH B,

[EE 3] HALAHZRESINTH-RELLERMET DI, KETOHEKE - HT
UPRERERD. TOILOALFNT, RELHFEHEERLBLRLB, —BROBRTH
HILTE DHMWES I M.

[(FZE3] BEHEBECBYTLESmOBHERLEL SR TE28, BEELZE I
LOVBEVEETCOHERMLELRS. TRIFIABECL Y AEAIRHB T~0BERIEIT
SNEREHEAKOEHERBINLTHS., 1EZOEBER 10aBELLAHEST ChHNIZTHFE
PERTE —REFCLBRAIRDZFRXTHA. LarL, LEH 30alh iz 3841k
LAY FREELL, L—F— b R_RTG - EA LR EISEENS. F0A
T, AAFNIL, BEREOEM{LEBL &S THEH 5 VI EBREA T 5 KRER
EIZH IS LB chb H 5.

[(ERM4] FLRALRELFATIE, MOBEEHRSLARCEKRT D EEBEE CIIHE
BRZEDD, BREOGE, RERKLIVEKRDIEIBR A-XITHIET S 0.

[(BZE 4] BEAEAKEREBELIBEOBEE2EDH DO LFAKBICREBELEOELLE L
57, BEEREVES, BLAYOBEEREEL WAL rbbY, —HoEE
TRHEEZHREIEAZEAYENICHEEEN I LD, HEBALLHEOBETAEL
S, LaL, TAAREEEZRAA LERIGETIRRES 2allFIC 98ROBENEREX
NAED, BEREHBEKCIARBELLOT AV y hLOFRBLEOBSHERMED AT ¥
ALV ENERS.

[Ef5] LAAZEBFRTOEEERERICEIFOL LR ERT, FO k52
BRH D0, .

[EM 5] XFEXNCHEELABEREL2ITOEELHLI-BELIBARINTN,
EFRRSTT~8ke/10a UL DOBHEREE2FIHTIES, REOXERIBETORK
FERDHED, HECEWKBTIERESOAABMERETALENRDL L. FOBESITITH




NO. 3
IEFEROEERDROERVWERSLHA. —F THEELEIREY 1ITRTCEIEEEZVL L
SEZLHY, HHUIE Lo THEWHITRLELE LI TWS, —F, BFLIEE 4R —8
FTiCfTHiALeloDic, BFELERRFEEL, BEW Lo TRERMB COHERE TR
BEIND., AR TLLEHO7 2o THEEREELHEEL LTHEERBRT ER L,
WA ENS 3SallWTHESERETL, /-, HMBEOEMIC#- TETFEEZ R L
TS, HFEEEFALIERVHERIZOWTHBEERNEZED TV S,

[(ERi6] BRAEBCHIELZBHEMREBICOWTIE, T - BHRoREZ VN
DA,

[E 6] EHFESEOTRIL ST -T, BRKEOC 0Vl B TLERED
ML EERBICH L TEDL I REEARHFLERAPEZHATRLTELVE WS E
ERHERTWS., TEASDLI = AROZ DA TERRA BB HESB L ML N T W5 BN %
HbEPREEIBFEOTME LTHFELPRLAEZENEZ WY, LIHL, WEFBEKBEAL T
WIRIRICH S, BE, AP BRBIORN CHBEEETOWEEOHEEENHEEES
BLTHEF -BIbdRMEET20 L, FETHERESELVEECH» O REOBRES
ERBWFELCOVWTHRITLTBY, 2O FEORARSDLRICL - TEHRERED R
EREZ LZHELTNS.

[ER 7] FHorAAEFEFRE -BROBEAKEEZICBITS (EASH] ofRE, &
DEIITED DM

[[E & 7 ] HBE, HKEBEFRXNO> b TERBEREVOIIEE, SHTHD. i
DEABEFELZRNTL LR IZERT LA TR, BATEOHRRASFREALTHE L E
Zbhbhd.

TEM 8] XWX THEHAy FHERBRLZEICLAERBRBNRSZVLNE, 26 AHE
BB HEBOENERICIZIEER 2B 3 0 h.

[E% 8] INFETEMAREFLLTCHF - BHIXEOETICOWTHEERTONTE
e, BAMEBERIL L TERALDOREB LA LENTERLEZTVWE, ZOEH—
D—DODERIZOVWTHRERBREEZHOL L TCEREZITHI -DICERy FRBRITRA
RTCHDHEEBEZTVWD, T, 2hboRy P RABCELREREIC DWW THES L
NRTRIEZITY, Ty PREFOBEFNBE LG THLER I I LEERL T
3.

[(BEfi9] a— T4 v/ EBFoRRtEFEIboBR2LCWEBREOESEIC S
WTIREDOLSICEZL DM

(% 9] @FLAEFE—F 7%, BRBELGHM EFRECRET S
E, a—TIT—VEMNELDILERESH TS, Z0OED, a—TIT7—FD
T (BZLRBETOERE) OEELBH L >R, WCHBEOMS 20 OH
FEEES 10CHTER IS THEES 6 BB INIZEL, BILEEKLELS 2ot ®E
ZTVD. , |

LEMLI0] FfILbRALEBFACRBT25808BEIIE0LY b 0N H 2 H.
[EZE10] EFFETRVWFROFRCLHFORENBELEEARA L FTH Y,
SRR EFETTEWVWHIESR - BU LR EIHMNHINEETNE. AFRCBTEHE
EERVEALINTNAIOT, S5BEEHOEE - T8 - BEESECECEEN 2 HE
RECTHEEWINE LRSS, £k, EFRATLYV—BoE =X Mk - EAHLOE®IC
13, BMRARREFAOBET A —T 4V 2ELL LA TRERLEST R & F O EHNLE
Thb.




