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Direct Sowing Using a Seed Mat in Flooded Paddy Fields

Tomihisa NAKAHASHI Joe NAKAI, Yoshitaka Fuon and Isamu TAKADA

F—7—F:kEE HKER BT b, HER (kS

HiREHBOHRETHALAEEfF~ r2AETEEE I, HiAFHMAERBL, KhaEo3EICE SN
W SIERET 2 KRR EFEMRE L, £, HFE-HfITEE2LEELT LN, VEEOFERSGSEES

L. iR+ sameaT L1,

1) Bf=v b, S0 7EkBHE L, BEA, KEIUCMRKELL-HFrEESL,

oy 29—

FB = PO EIZSEHLERLL, &, IhitHEBoBEeGIcEBRL, MAffoMeRE L, B2l
DML ILEI A, REFUEERE RON, GUEELEL L,
2) VFEOfE#S (Fx20m) 2EEL, B = rOBERO L 0BT L, BAeERCE~HIFEIEK

(b, HINLBESEH 1

3) BF= FERICRT S NIR YL TORICOVTIE,

ol

1 472D 1009 TR200¢ SVHILERLEL L

N R Lt

1. #& B

AROMEAE B, FHEEMAETRD, &
JHEEEI A LKW ET I LEA 5N B,

AREEREFHLSOEE(EMKELRETH S,
Cof:®H, BFicBgbakER&EL, LhclET
ik HEPEEREERMHAR IR Y, 512,
R REER, - s YT v OREIC L
B, AR P ERYF SRS L L

AT, ChoOoBEEEAL, EEEE PR
L THEREHTALIcEEMEEES 2 HESE
EHLTOWEIHEFHS DN, EATEREERE I
DHIUES, - UBRERESSELL Y, BELYE
a2 O{ERSRAS T,

ECT, PSR, mRoHERERBEL T
EHALL=obF (LF, Efewsb] E0v5,) %
Hal-THET s kEBETERRLL LTS
o, BfELEREF=» +tOfEMFIRIIROLENTH-
2o 27, HIRRCARK, 0o 29—, NATELY

T ot

Fr7yMickEMATRSL, RICET (W) &
BAAs—EMNATHEL FEaEAoRICH LAA
Pk, ERICLODERTEARTH S,

FEL L, EAtonEEEE S, BT<v b O
fERI OB EEENL ME L UERBORAEET-
oT, TORELHET S,

2. FEBLURE

B~y b EMAMFTMAREL, EAHER (K
$LSPASS, 5 W) THZM-TIRMEEL, F¥4H, *
HItE &/ L7,

2. 1 #BFvy bOBRE

i<y bORR BHEESLFEC, EU580m,
K0 280mm, [E X (2#930mm T, < o kISP
MOEHEID, G700 FEHTOHAMSTHERL T
Wa (E1).

* B HARBIIMEERS



1 #HF7v kOB

2. 1.1 &7k

T EATOA2ANTEREMNO o » 2 59— LTl =
F (SHED 2HW1,

2. 1. 2 WFHASBOENFIE
Hif~-rOMBEEEE 2, (FYFMEERE 2R
L.

WF7y FOFH.

BRI

w7+ AR 4 AT
!
R’

Al

& BaAACE~ » PR EE
~ s
BEWMEL~ v b EIZBRA
!
Iﬁ%??h

B2 #WFv7o bOEEFIE

fERFEMRIc 2T, 29, B 7, BEHR,

kB LU (FFildET M) 2RaL0, &
cHFmBOS= PRI, T2T) £##-TH—NE
izttt (BH2),

BEH2

HrESYDER.

2, 2 HiE#OBE

SERIMhIRE (K#ESPASS, 5 M) &MV, HifTek
0 0 30em TH0EE, /PRI, WX D &2 2600]ic, #aX b
% 15mm (oK) i, W{TEEE10m (Bbikd) |
L .

HEHC S WT I}, B0 7 EE s 2 %
¥EL i (HH®), BERREELLCHrom
MRS (SHE), BFiaEkikELs & -8
kS R A A

=

— s AL

U L=
K

2. 2. 1 EBEWYMoOEE
EE 114, E14mm, EE3amO#EMAEERIL 2 (E
3).

O  O—moix
114mm

®3 EELCEM EIMYM Ok

+— —

2, 2. 2 f{EBMHOHLE

VEEOERE (x200mm, FIEMEm, T IEE
25mm, F&E20mm) EXFEL., 70— FIcO R, &
MgEiem Lo (B4, BHE3), b, Wit
FLIW,

El4 (%3 (70— &R OfFEH



P BAS : W o R L 2K

1 EfEHEF7 o b LEAEEREOEREESR.

MK BFvs LOMH (/1) (i3 i
N Ao b W7 WEE ok HEEH) O (a)
| s —n=a b 20 1.0 150 0 & 36
2 ” 100 0.5 750 & Jig ”
3 " 200 1.0 1,500 ” fi
Toll o {1

4 & 100 0.5

ELr

EH I HiE#MO7o-— kCERSL-ERSE

2. 3 Hfevo b, SfEfERITOEEE

2. 3. 1 HBEOWK

W0IES H 9 Hic -~ 78%100¢ .75 & 6200
g BELALTEF~ - FEZERLE (2009 /).
Soic, ThEhoKItfrlsaETlRo o THET S
K&, HbffFicilflid+sKEROL (L),

2. 3. 2 H#HHIBOFISEE

20014 i L o EEAHA2125H (b
B 741 «16a /" FAB0m X {A20m) 2BV T,
Bobt, Bk 2iT-Th S, MEHE - #cL, Kb &%
Vv, fASEE (whEssa] L, 5 HIOB G
L (HHE4), 4H, HEEREoKFERIHFHVE
TERKERE L1,

EHX4 HF7o bOEEER

METdEE, A#Ay 225 —F3H+2: 7
F IR TR IR CiE G, T O L. FERE
i, B E L, REACEE ke 108 (BEAR - BEAR
D-HPD=5-2-2 8 ' : +32-rUM4 4
4, BIFE : NK{bskCl2%) & L1,

2, 4 WERBLWESE

2. 4. 1 WFvy rOEEMYNH

B THEEOR SN D R XD 26000, Mt &R
KICBRELTH T~ rOBESMOMEZHEEL 2.

2. 4. 2 WERBOREERY

WREAc, KE HRESLU-rHAELE—
FM-n20fhlTHEBELE, o - Y EAER, SiFs
b P (M %o, & E4dom, FE115¢) 21 mEld
mOEHIILETEXET, LR MO CRWETOES
A= fl5E L 1.

2, 4, 3 HFBIULASE

BB EMFER SXELH0E (5 x5 %
X 2Hs) iIco&MEAEL L, F, KEEME, 1.5m
(65 XIMEZ2VWTHEX 2L TRELZIT- .
L, WEBHEICT-

2. 4. 4 $FELURMIAEE

VR, BlXHE»2S THESKFELEEY
EHEHLA 2, FHEMUNEILAEMNGE ORI
SO T, B 2 »rirobEl b 2iTW, NiEE
LU ER ML ..



HERERESE v 5 - BREARBTRHE 5435 (2003)

3. #& *

3. 1 HF7y FOREERM
Mf=o PIOWEFERT DRI, —AFETHI
Brfdl 2 & L 7. {EEOPIRHE M T0.3485 0, '
GERTO1305R], BHIEETO4EM & 20, HE
i SR E R A85.9% % i (£ 2).
F2 HWF7 FORERM

(67 - hr,/1080)

MESEW  Re ek At
0.34 (.13 0.45 (.92

@O aeD @89 (100

3. 2 #BFvoFPOBEEMUNELEES
R D A - O BB R 608k BE,  BiEOS b % 26[7],
WOED ZBRAICHE L THEMh AL LLE DA,
HEH RS, FYILTHR T, Z{EHI326.5
UTH-72 (£3). £, IHERTHBELLLC
A, l0aYi-hoff<o b OBHBHEIE, 286~
30,9 T, BWWH 2102 Y 05 T~62kgd 2 » 12
(#4).
%3 @F7 POBEMYNH
B0 = )] E®FEH (%)

e —

11.7 26.5

4 HF7y FOFERARHLIEEE

Hf<. > eHEaR
OERBE R
(#10a) (e 10a)

ol B X 7

SLTN0g SF, EBMBMEL 304 6.1(214)
C e 1009 SFL 4 28.6 5.7(201)
» W09 F, FBEED 309 6.2(218)
100 ¢ . #i, “ 30.2 6.00209)

) () @Feidi b O

TE, BEROIIERFR, KFE0O0mE, Hfk
MEEAELVWEET, o-yHAZER S3x1mT
llem, HE10mTH2mTH D, REHEHS PEE -
TmRRETH -1 (FH).

£5 BHEROZEEH

(H6I : cm)

2 7PAR AR
mE1lm & 10cm

0.0 11.0 5.2 14.6

3. 3 BUBEIULHFE
BB AOER, <~ 71009 /X, [E200q
SR E DAV EREMNE L, REELEN - 12,
Fhz, fEMGEIO 2K, BofdianX
DHHFEF G L AMOAE D, HTEHEME, X
BELEL- (F6).

3. 4 EHF-UEBHEE

HIAL B AR, 105~172K,  n&iin, BHXE b,
EUSPPBEFRICHER LA (RT), £, BX
XWid, 50.9~55.8kg a THhHhb, {FEEKHM, WIER
KEFEEbotol, ~L7oRICLIZEZIHCHLTY
ot (B

4. & =®

NEARTHOWATFETHYELAAE T~ 2, &
MOFE L@ELME D, HEROTHBESE~O€ 5 7 4
YIELTWE, £ SEfFELAERME, = b %
Tou 2RICEEMO UMOISREL, BFLIEERE
Mg e,

g, BELEEF=» M. MBI T o f#
RS ETRAELSFH VOT, HOHLEEIEET

6 LEFBIULEAR

—1 122

Wa BIBH KK %) e KEE

il B [ 7 -

HEFEE (nm, %)

(¥ nf) iﬂﬁ- =Eﬂﬁﬁ (%) (%) 0182 L EE
ST SR, PEBEIEL 195 5.4 (108) 38.9 91 19 10 53.0
» 100 g /F, o 20.1 7.0 (141) 45.7 70.0 0.5 9 60.0
# Wog . ¥, {FldEHY 198 8.7 (172) 44.8 79.1 0.4 6 56.7
» 100 g /¥, # 198 87 (172 34.5 82.2 0.0 5 60.0

i) () RedXfcbhOEIEH.



P EAS BT b AR L ki B

£7 LHEE
(H6E : cm, A nd)
; 6 156 6 H220 6H20H  THS5H
Ak CEE T - S O T O BT O T
SANT2009 A, fEMIEL 29.7 456 37.1 LT 50.1 805 63.5 819
# 100 ¢ ¥, " 31.3 535 37.3 770 51.5 892 63.5 858
#» g, fERSHEY 32.2 671 39.6 889 od.1 966 66.1 919
» 100 ¢ /¥, o 30.4 602 38.1 8431“__ 52.8 913 65.9 891
%8 HMWUSLUNBEE
BB 9ATH RK B B BB % X
AKX, ME  ME BN KE Y $6 FHE
() (m) (KB kesa) Gk /o) G 06 (g)
SAT0g SH, (EEBML 728 181 228 509 445 55 930 218
# 100 ¢ ~Fi, i 13.3 18.1 24.3 1.0 481 od 91.4 21.6
# W09 Wi, {ElEHD 73.7 18.1 25.1 05.8 a5 oo 91.6 21.7
« 100 ¢ . Hi, # h mﬂE’i’_ | ].T*,EI' 25.7 53.9 009 54_________ _HE"}_ 31.?
SbOLEEIN S, 51 R 3Ok

EoiC, FRETERShAAB~OBEICLD, B
fERER L D, BB M ELA Jhid, R
O 1S SEEREOKERESIUVRBRALLSICLY,
BRSOy — »HRL bbb, Bt
EhEcEneE?, BF-HrbsOLEECHS LS
DEEZSNBY,

S FRIZOWTIE, 1009 Ki22009 X L 0
WEREHE L -TED, S VTREDE{TE
CEHMYELEER R,

—F, M@oY oSN RIc>VWTIE, B
NiCsET S &, MENONEHMEDI2NT, 10ay
fchoffbkckgd o7z, o, HENO K
Bs~88 (R Ak 10288 5L 91C,
H o L HERORED & XD o & IEE R
HiLTE CepBELEAGHL, 1, BHEERE
S~BRET 2L, Bf<  OFERAEHM0a Y1
D 30K A S 220WTRREEICHIB TS 2 L FEA o,

# B

BEf= o8B oNRICY:h, T
LEEN A —RE SR AOEE - 1

LTEHOELEERT S,

-+ W e =
'L.L.‘I'ﬁ-ﬁ

1) =6 =« R ER, 1977, KoM KEEEE
BT SEESE 1 8 ALk oB LT LK
. BfEic46 (BI1) : 35-36.

2) hFEE - mE ¥ HolfE - M M, 1980,
itk i hE SR OB T 9. SR30(0] B
FLWME - 110111,

3) dEF W FE - kgL - BEXL -
KiZ - B FHE - b slf0 - LHEL - HEEEE -
B W 1999 SRBUKRHAREROMRE B
1 ) —BRMOBE &MY — SE58E B
SilE . 5-6.

4) R - L - AFE 5 - HNTAE - &
FMG « TP « B FBu » HEFMRA « KT -
Vol W, 1998, KEH Ao -4 v rEEO
7. SBOTRIERESRE - 33-34

5) WWFBEE, 1991, Ef < » Fic & ikt chiEs.
a3 . 2307

6) o - LPEEY - (HEEAR] 1999, EHER
BERA LK OSE GELHD —fFeE
WHEEe (15| ofE -, HEEREHH
40 : 24-29,



HEREEEO € v 5 — WERRBTANE 5435 (2003)

Summary

A seed mat using the seedling box of a commercially available rice transplanter was prepared for trial
purposes, with the transplanter’s planting claws improved. A new technology for direct sowing with seed
raking in flooded paddy fields after puddling was thus established. Also investigated was a technology for
stabilizing seedling emergence and establishment by sowing using a V-shaped ditcher attached to the
transplanter. The results are summarized as follows:

1) The seed mat was prepared by casting a mixture of a tackifier, water, and seeds in a pigeon-breast state
over a rock wool-based molded mat with recycled paper pulp as the base material. This mat was mounted
on the seedling table of the rice transplanter, and seeds were sown with raking using the improved trans-
planting claws; highly accurate sowing and an increased seedling establishment ratio were achieved.

2 ) When seeds were sown with seed mat raking using the V-shaped ditcher (depth 20 mm) attached to the
transplanter, seedling emergency depth became shallower and the seedling establishment ratio increased com-
pared to ditch-less sowing.

3 ) Regarding the amount of recycled paper used to prepare the seed mat, a higher seedling establishment
ratioc was obtained with 100 g of recycled paper per unit of mat than with 200 g.





