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Abstract

Rice seeds sown directly in unwatered paddy fields are unreliable in their germination and
young shoot emergence, though labour for cropping is much saved by such planting method.

Effects of tillage operation.on rice seed germination and shoot emergence out of soil were
studied in unwatered paddy fields of Low-Humus Andosol soil (LHA) and Haplic Gray Lowland
soil (HGL). Soil macropores holding moisture of more than -10KPa of water potential were
reduced by tillage operation in both soils, though pores corresponding to less than -10 KPa were
not affected. After rain fall, tilled field more rapidly dried than untilled ones in both soils
especially in LHA. Tillage operation lowered percentage of young shoot emergence in both LHA
and HGL fields, and the percentage was higher in LHA field than HGL one regardless of the
operation. Also stability of the emergence, which was evaluated based on coefficient of the
variance, was reduced by tillage operation. Dominant part of no emergence seeds stopped their
sprouting after beginning of root elongation, and percentage of such seeds in total seeds was over
that of seeds normally emerging in the tilled HGL field. Only small part of total seeds was unable
to emerge by stopping their growth after beginning of both root and shoot elongation, and such
seeds were most often observed in tilled HGL field.

In a laboratory experiment, beginning of shoot elongation of rice seeds was more delayed than
that of root elongation by low soil moisture. Almost all rice seeds started their root elongation
within 72 hr of seeding under soil moisture condition of more than -1 MPa, while initiation of
shoot germination was repressed negatively corresponding to soil water potential at 72 hr.

Key words : rice direct seeding, germination, non-tillage, water potential

DBERHHERRESE 20 CABERERELOESRE
{LicBE L, BB ENE L TikshTtni, TOER
KRB O ELRELS 12, BRI, EANTHERYE Ko bRHERRE R, KHoRBAFAO LT

1. &0 &I

PRI O #8113 1997 £ 8 A 0 HA BRI AT MARNE/ IKRQL BV THRE L1,

*REPE LY S - TI05 oK RETHEIES S-1-1, » HIOEBERBE T21 JIUHTEERT 6-12-1, * HEKEKEEERE
T100 RWEHHATRHRE S 1-2

F—0— FEEKRR HIEFE, S kaEFrven




36 THEOYEME BT795 (1998)

R EDRIENS B 5T, KELMERE L TR, B,
HVOREEIREND 5,

KRB EETTRESNE L bH - T, kS
HTFTORFFEICHBESN, =4, B 197D
ok B BB LAIKEER T 2RO EK EEREEOR
NELI, MEHTSBY 2 OBOFEIRIZEAETD
N ot L, GHERREDO X S SHEFT
B A REENS BIEEROBMMBLBECERHS D
Bk, ZOEEMHFEEBRINLTE TV S,

HHEERG BT 2HE, Bvorbkokwic, &
BEETcoHFER BN RBEOREKLAA LS
(1997) i £ kA b h, EHERNENSTEOERSHRF
ahTwa, —F, REEHE &b TEEEENE
TR OAFED, 5> OWERE W, BT & ORREGR
EREHLEFRRBEAERINTVWEY, £ 2T
HTR, #5ATBIC X WAL 2 THEOKAREHNE
ToLEYEEC RIZTREBEHE~N, ThiKREZHE
BB s M, M5 AEEERT L.

2. MEBIUGE

D BEBicsT 288D SHTH T coRTOREHR
#

HREIS R, B¥EMER Y s — - RNEOKHESD 7
4 v x—%—7, KEEME (LIC) tkEREFs (LIC)
HEIBLTHELDEHV, TDFA VA -7 -3l
R 5AEHET, @i-tiERE b 25 m X6 m=150 m? OHE
T, FhEhOTERE 2 %S (125mX6m) L THE
Blico—% ) -8 (1996 12 4 H VAR IA) 2175
HHEX & TR OWAHHEX & 2% 2. COBEBIcBY
RO HEREE, mE R - AP AL
Thosbic 3ERT, MUBESEEE LTHBHL
& L7,

HATEEF R A VT, BHE, 1996450 17TH
WA RS (B vy — - Tu sy
PRSIl F - ARET, BT X2 THVWEEZY]
b, TOFENCEEL, coBBEL - SFETIRELRE
-2) K& HBEETY, 6 A20 HitAKL i, TOKOD
HREREIENT52g/m* Th » 12, BERERCERE
LT 67g/m? DBEERIE 70 H % 4 7 OEREAIER 4%
&R B L, BEERIC, P.0; K:O&L
T 85g/m?® PK {LERAER (N-P,05-K: 0 : 0-17-17) %
EEHE L. 2% T, BERGMEEREcERE
LT 34g/m?® NK {bak (N-P,05-K,0 : 17-0-17) %1
L7z, PKALERMEA®Z ILES» icREREBMAL, B
EfEIR - foo THEOKMPIRILIZRHEAER» 5 AKE
ToOMEIcBWTF Yy a v A — ¥ i X O EENICE

B Lo, T 7y v 7 OB AKERNIZT -
7o

BE%X20HEO6H6 HtBTORELAEL 7,
9, BROF—F—HROFENITVWEEZ SHTE
s S EMEACHIE L 2m OFEXE X5 » e his
ROFEZEIT - oo RIKHF LD - LBTERXO M
HRMAE & F L OXMEH 5 400~500 AELSEN S h 2
FTHOHL, 2oWMYHBLABETFE (URRLLE
Dot BT, QOFBOALLET, QRBLRELLL
BHIELREL - 2ETO SERICY T/, KL, Fk
FRERF UL TCRIBLEG - LBETHEZU SN, £
OHOFERD O AFXABROEH T TRERPESL SN E
¥rahtzky, ThodOOFRBELEL-EF
K&®i, (1), DDOETR, 0%, KkEE-ftye—
VITAN, 30°C, 6 BifEHE L cEESELLTHWED
AR L1, —HTROETFR, BEAEVEERD Y
oo 7 g VERELTOWED -8, KAEEOEEEIL
ORI TELDP -7z, CO Lo 3 EHIcA, 4IE
FICHFLABEFO4L4 IR LI, U, AfSes
FAREIR, REROERIIEEL SIE, SFSHL» S
¥WilmmBELEMKE L, £AHFEROERZIHERC
EELBHB L - MRS NS L,

2) THIKSEF vy e VRN B EAT CoOKERE

ToHR, RFEOHE

HASEI D oFBREERCF R e ) E L, #
R EKEER L TRBKRBESEL BT ESL
W, ROER7OAEMRGE, £, 50cm® B LME
A FRIERE N 08g/cm® B LD KAEL, &
D& %-3.16 kPa DEHIIZRMHEIC £ v, -10, -31.6,
-100 kPa O¥EHLIINER K I & b IO KSR 7 v
v WETEE L 2, -100kPa X DKL -316kPa, -1MPa
DELHNE, MEREC & D-100kPa [cS§8 L1k, 2o
OHEESHE, MOk & DAKIEEL 2%, AR
BHRTU D M- kB EH VI, £D»H-100kPa £ b
BOIKSRT ¥ v v VOB R I IR 08 g/
cm? LB R - TWiEh ok, TOTEEARRELL2OD
FifiRic, A%, BT (0RD, AEONEIEAAA LY
ERRERE LTHY, COBEKE > & 1S LT
Wotoo T, AEELVEY v — LICEBIKEER-
LDEIKSEF VY v 0kPa OXFEEEHE L THY,
HTBREOKSEF VY e MIEBOTHE L, 51T
b0 & FIRE IS PERR L 7210 kPa, 100 kPa O ¥EHIZF »
T, B, RFROBHEHEEIC OV THRE Lo



BOC: B S AR O+ KD S D B R RRR O I R

3. ¥ R

D BB ET v e VOHER L BNEBO RO
BT 285 ANBORE

1996 4E (%, 5  LAEIC473 mm OB H - 724
(®-1), #EREEH»OAKE TOBBRIcE VT, 58 22
B i3RI 8.5 mm @ BRI E OB W BRI
B -, AKE COHEDRIIC 100mm LR
{, BB OHRLTWE (K-2),

BRIk O T EOWRE 5 5 LIKEEH T, KEEXY
EDIHHEX D AME T 5 < RS h, Hiok
BEME TREOEMSEE cEHA: &-1),

BUNBEX T EOEMEE, KEEMEHHEX, KEE
HEAHHEX, REERR 7 PHER, KEER 7 SHHEX
Ol zhFh, 0364, 0415 0306, 0.341m3/m?<c

w
o

Lol
o u» O u
[ IS S T |
T
D
FE (mm/h)

&
1
X
=)
3

KART vl (kPa)

0 . . 12
5/9 SM0 5/1 5/12 5/13 5/14
21:00 21:00 21:00 21:00 21:00 21:00

-1 #E, R TEcs ) 2BERE 0 B,
o
Fig. 1 Drying rate of tillage and non-tillage
paddy fields after a rainfall.
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Fig. 2 Time-course of soil water potential and
rainfalls during experimental period.
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Fig. 3 Water content distribution-matric po-
tential relationship of tillage and non-
tillage soils (drying curves).
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Table 1 Seedling emergence on tillage and
non-tillage paddy fields.
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Fig. 4 Seed conditions on tillage and non-
tillage paddy fields at emergence stage.
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Fig. 5 Influence of matric potential on germi-
nation of rootl and shoot.

100

81
604
404

5iR, RFEE (%)

204

O+ W ——
0 40 50 60 70 80 90 100110 120
BIEEREAMRRE (has)
-6 <ty RFry e VOREZERICES
5B, FIFRORRIZAL
Fig. 6 Time-course of germination of root and

shool on high and
potentials.

low matric

5 26 B Cd B Dok L, -100 kPa E5HIT I3 41 BERE &
158 fBiciE L, FEEIRIFICBVT, -10kPa ittt
FIEBERED S B BRI TH B DITH L, -100 kPa ¥EHIT
36 BEMIE 144 FET B 2 &b D, BEERZEMES

b, BB - REPAREICLE > EBBDOO%
(K-6)0

4. % =

ARBRIcBOT, liTEE bBHE O E B AP -
BMIDEGERSEDP -2, =) oy BT VY -
10kPa & 0 &< B 5780 & KHICE & R WILER I
ERFEDONB WY, HREEFOZEZ M) v I T
v WS-10kPa DI OB S & 5 S AL IC 2R
TREEZONE, THbE, HAKRBHAKNEET
bt T, HEEEOEEESN N, HERES LK
Hics 5 TH 0, BRUERL TIEREABOERO K
DICHRDHEp > 12 T EMRE SN, APHETETI
EHEESE 54, BKESKELEEEVWH I EDH
FS5 (1970), KFZF (197D Kk oFEIhTEY, iz
el (1981) MDA LT b EFERKICE 3HAM
BB L EREIC R D, & 2%k O TR ORE AR
HOLHBRPEVWELTVES, UL, ThsidffkiE
EVS EhHKREE WA ETARBHESBL TR EE
BERL, AREH S SO E ST, A AR
EWHHET SHHEL b Bh, TEL CTHEKGEGE
LVEHETEREELIOND,

KMETOHFEORBEEIET 310, R EF
HELABTCOAERL TS, HELEL-LE
FohicflAiBe L zoREBERICE THARAD I &
MTEB, BiRE Lh - BT, LEICE3ERH
»ohd, BELEEIN-OTRELETZODD
FUFFMIC L B EEZ NI, FORY, KEEORIHE



HOC: B ANBER O LB SEESEHE R KR O B3 fud 4 g 39

BBV T, HFORGARRD 0, HIRbREF
SLABHF LR BT LRBOL LELETER SN
EIDiEcEahitbbEELLND,

FEORES LAPHFE LS - LTI, W
SAMBETED L, ChoofTFiE, HiEs s
ZFAERE NP ER L TEREs 1, #F 5 (1970)
DOED X H IR I 7 5 X F AERE hic
CWIEZERLTWVWA,

AFBRICBVTE, ¥EOA LLBFRERICHEL
o BT OMEEE LY, ThEFT 5 &N
FROR EERBICFE T LRI, KBEFD
FHAR o w4 2 FIFEO BT D W T, Takahasi (1954)
Rk oft, R, EBRFRSELTEORFHEET S
ELTWVAEY, FEBRO LS cBENHO LR OEEH
BH20CHREEBHE, EBRMEHZT > T
W BIKGEAELUAERBRRGPE LI WRET T
id, KAEHPREVZRETLE 5, &5 KRBT
&, TEA-10kPa PLEDKGRICIE » T 2 HHE 2R
WTEL, AEBEES S LB I, TOLOR
IR T IIFBPRITF B I N BRI H - 1o 7o,
BTERHos LBEcsWT, fohoERicLD
HEEHSIFE, BEiEsh, SEOX S TERICE - 2 &¥
Mrafic, KSET v v dS 0kPa TEEEHES HSeg W
BERT LM > TOROLREIC B 2B ERF LRI
R HEITS 579, TEOKRSEF vy » VOETFIC
o 3R, BREOREIER, KRETFLIOHHBVE
B, MR OXE, RRELLORLLBRETERAL
TOWARAEEL TR E WORBERME T Lk
b, TOEVHFEEREERITIFEREEI >N %,

FHBAD & S WEMTIE, SRS ELE
LCHRFT 2 2 &8, KRB TORFEERR L&

BELEZONS, KBTI TIEORBESETT S
&, B, BEOEESET D, HEFRMETLRTL
AN, FTHEIECIFESIEL » KIRENEE
L, £c187 52 DR SIMA 5 - HEEKFFDH
FREALEEZ-DDOFMHELELTHELTL S EHWTX
Nio RIS BICEE WS BRI TS, B
KREOHFEREZA LS 2L VIREEH LOBEHELE
BTHDIEMVEMTEAH, FHHEOKSLIR, B
5 E BV EER» O RFROMELE L, 4%
BEtosiiz£{BLTWVWAE WA 5,

51 A X ®

FFE—H - EEHT - DR E - TREER (1970) - R
HE KRR ORI ERHIC T 2 %, HEER
R, 11 :59~89,

FF—H - EEHRT - DR E - TREKR 1970 1 R
PR B 2 AR - E OB AR
Bk, AHBHPE, 11:91~109.

B2 irx (1981) : $HEO BERHSZHEEKHEE+LD
VBRI RE T, PEEBHA, E18:63~81.

ZAlE= - PRER (1977 @ KR O BK B E R
B4 a0 W1W BRILAKOMKAEE
ByRE, HPERC, 46 (B 1) : 35~36.

R 1R (197D : KREABHRE £ 4585 & L EyEk
o WT, TEEoYTEM:, 25:19~23,

HtZEz - FA 8- B3%— (1997 : 1 xBEFORK
BTERREEDOZ 7 Y —= 7, HEK, 66 (B
1) : 10~11.

Takahashi N. (1954) : Studies on the germination of
rice seed, Sci. Rep. Inst. Tohoku. Univ., 6 : 1~12.

TRAEAH 19984 5 A 25 H
SPEAR1998F108 1 B





