BBk (83), 91—112 (1994) 91

8

g&ll

IRFROD AR & B L ARREREICET 2
S BT DIRAE

FREFRR— - BHRER
(FEAtHE B A

Received October 15, 1993

Technical Assessment of Unpuddling Direct Seeding Culture
and Organic Culture in Rice

Seiichi KumanNo and Toshiro Kuropa®
(Department of Eco-physiology for Crop Production)

To assess the unpuddling direct seeding culture (UPDSC) and organic culture (OC) in
rice from the view point of crop science, two field experiments were conducted from 1989
to 1993.

Direct seeding culture is categorized into 2 methods according to the land preparation
before sowing, i.e., puddling and unpuddling systems. In the UPDSC, the puddling process
after irrigation is omitted to lower the production costs. The order of the procedure was
as follows : furrowing by rotary tiller — broadcasting of seeds — and irrigation. From
the analysis of the yield and yield components, it is suggested that UPDSC was nearly
equal to the other direct seeding culture. Further improvements may be needed in
choosing suitable varieties, stable weeding, rational fertilizing, and mechanization for the
extension of UPDSC.

The OC is watched with keen interest by those who fear deteriorations in foods and
ecosystems. The yielding ability of the OC in the experimental plots was significantly
lower than that of the control plot. The yields of plots supplemented with chemical
fertilizer were equal to that of the control plot. The damage caused by pest and disease
in the non-pesticide plots was remarkably slight, but it should be noted that the occur-
rence of pest and disease varies considerably from year to year. The yield was seriously
decreased by weed in the plots to which no herbicide was applied, due to the decrease in
the number of panicles. It is suggested that not only input of organic matter to the field
but also supplementary applications of chemical fertilizer and pesticide are necessary for
high and stable production of OC rice.
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Table 1  Yield and yield components in the unpuddling direct seeding culture of

rice®
Year Plots Yield No. of No. of Percentage 1000
(brown panicles spike- of ripened grain
Puddling/ Furrowing/ Drilling/ rice) lets grain weight
Unpuddling  Unfurrowing Broadcasting gm™ m™ /panicle g
1989 Unpuddling  Furrowing Drilling 495 356 80.6 76.1 22.5
Unpuddling  Unfurrowing Drilling 439 318 81.4 77.2 22.5
Puddling Drilling® 469 333 75.4 82.1 22.5
1990 Unpuddling  Furrowing Broadcasting 547 314 89.3 85.9 22.5
Unpuddling  Unfurrowing Broadcasting 568 364 75.3 88.6 22.5
Puddling Broadcasting 560 363 81.6 78.7 21.6
Unpuddling  Furrowing Drilling 565 300 92.7 85.2 22.7
Unpuddling  Unfurrowing Drilling 485 313 79.2 86.3 22.5
Puddling Drilling 591 373 81.8 80.7 21.6
Significance® n. s * * % * % * *
1992 Unpuddling  Furrowing Broadcasting® 449 317 75.6 84.2 21.8
Unpuddling  Unfurrowing Broadcasting® 428 270 79.8 89.3 21.9
Unpuddling  Furrowing Broadcasting 382 218 96.9 81.8 21.0
Transplanting 451 330 98.8 59.0 20.9
Significance? n. s n. s * % * % * &

C. v. Akihikari was used. Irrigation was undertaken immediately after seeding.
Seeded in soil at 1cm depth.

Seeding ws made after irrigation.

%, % % Significant at P<0.05 and P <0.01 level, respectively.
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Table 2  Establishment ratio (%) of seedling in the unpuddling direct seeding
culture of rice®

Plots Remarks

Year Drilling/ Un- Fur- Covering  Sowing Min. water  Mean air Days

Broadcasting fur- rowing  with soil date tempera- tempera- after
rowing ture® ture® seeding

1989 Drilling 68.0 70.7 61.7 May 25 15.5 21.1 28
Drilling® 57.3 65.3 66.7

1990  Broadcasting 4.7 38.0 65.3 May 25 — 20.8 22
Drilling 45.7 27.7 49.3

1991  Drilling 39.0 - 38.3 May 22 21.6 21.1 14

1992  Broadcasting® 31.1 37.5 - May 21 14.3 17.7 27
Broadcasting — 14.8 —

1993  Broadcasting® — 71.7 — May 18 14.0 19.8 16
Broadcasting — 58.3 -

a) C.v. Akihikari was used during 1989-1992 and c. v. Nipponbare in 1993. The experimental plots were the
same as shown in Table 1.

b) Mean value over 10 days after seeding (degrees centigrade).

Seeds were coated by calcium peroxide.

) Irrigation was undertaken before seeding.

[aF e}
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TTRRTOEEEZE, B & - AKBEORE, C:WubL, 1ZEACEIEE - /2RE) 2
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A C

Fig. 2 The soil surface treatments in the unpuddling direct seeding culture of rice.
A [ Seeds were broadcasted over the furrowed soil surface.
B : Ridges were broken down and seeds were coverd by soil after irrigation.
C . The plot in which seeding was conducted post irrigation.
D : The unfurrowed plots.
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Fig. 3

The surface of paddy fields in the unpuddling direct seeding culture of rice.

A
B:
C:

Furrowing by the rotary tiller, with 30 cm interrow space.
Puddling was not undertaken after irrigation.

Ridges were broken down and the soil surface was smoothed immediate-
ly after seeding.

QBERE - AKFEIC L HHHE | 1990F I B EBICBE LB 2 5N b2, BEH%
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RBEMNEL TENLNTHE, ERICITREBECBE TH 2B L THILEE 512
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Table 3  Effects of sowing rate to growth and yield of the unpudlling direct seeding
culture in rice (1990)

Sowing Establishment LAT at Yield No. of No. of  Percentage 1000

rate of seedlings heading (brown panicles spike-  of ripened grain
stage rice) lets grain weight
gm™2 m™? m?m~2 gm™2 m-2 /panicle g
2 42.9£13.5a% 3.3 565 290a 97.6a 85.7a 22.1
4 68.84+31.4a 5.0 564 320ab 92.4ab 82.3b 21.6
6 138.1423.9b 4.0 553 351bc 83.6bc 85.4a 21.8
8 151.8+26.2b 3.5 518 356¢ 76.3¢ 87.2a 21.9

a) Values followed by the same letter in a column are not significantly different, according to new
multiple range test (P<0.05).

{EAKETH 72,
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D ENT o 12, EBE OB ERERD 5 A T4-6kg/10anBETH D LHETE 72,
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FH L) IROMICENAAY, BEEEXRBLIET2L0TH), FBIZOMEE
MET 270NN TH L. FElZINE 2 LICHEEICT 5O EEIBRET SN T 52,
TEEX 3 EEBERIC R L BERKTFUNEBHEE & 62 L3N L7257 (Table 1), BREHD
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BoORBEIC DWTIE, BIEORRIZEREEI T, A3 ErE < ShBRIcEN, Stk
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LBBEEARD LD L EZ, BNk A Moo mE L e L THEE L b5 WTHEERRNY
EP[THNENETH DI, AKEHIC OV, BEELERRCL DR Z2PVBERED
BEZ N TR ZLLWTHA).
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Table 4 Water requirement in depth and water temperature in the unpuddling
direct seeding culture of rice

Water requirement in depth Water temperature
mm day™? in degrees centigrade
Plot 1989 1990 1991 19892 1991
Jun. 14 Jul. 30 Jun. 17 Aug. 28 Max. Min. Max. Min.
Unpuddling 11 22 11 21 31.9+3.8 16.3+2.2 31.0+3.5 21.1+1.9
Puddling 3 16 8 17 31.9x3.5 16.842.2 32.2%3.7 21.0%1.9

27.3£3.0° 14.9x2.89 26.9%3.89 19.7+2.69

a) Mean value over 25 days, 3 days after seeding.
b) Mean value over 38 days, directly after seeding.
c) Atmospheric temperature.

Table 5 Redox potential (Eh mv) of soil in the unpuddling direct seeding culture of
rice (1990)®

May 28 Jun. 18 Jul. 10 Aug. 3 Aug. 28
Unpuddling 226 20 —48 — 44 31
Puddling 98 1 —75 —-114 —19

a) Measurements were made at the 2 cm level below soil.

T, REOZEXFUFELTWE w2 b, I TIHEEREICOWTETHILTAIZ W,
RBEOBZOUV EDICEAEOHREE 2I3EEIH 2. BREX LY A EIEE
B hbN o E8EE, T LELSICL-TELD, =ity E5L508
REH IR EEET - BET L3NG, BKTFOKEBRKE L KEZRBEOHE LML
T Table 4 (Z7R L 72, RIBEXEMRIC L - THKRIZFEPIZEML 7225, © LA, EAELA
EL, KREFICE > CEF#E L SN HEMEERLZ. KEBIZOWTLEMFTIZEA YR
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Table 6 Experimental design of the organic cultured rice in 1989

Plots Fertilizer (kg/10a)
Pesticide Fertilizer Rapeseed Dried chicken Processed Chemical
meal droppings organic
I Non Organic 110 130 - -
I Reduced® Organic 110 130 - —
I  Reduced® Processed organic 47 54 132 —
IV Reduced? Reduced chemical 47 54 - 50
V  Reduced?® Organic & chemical 51 57 51 28
VI Applied” Chemical — — — 86

a) Single application of herbicide and pesticide.
b) Single application of herbicide and three of pesticide.

Table 7 Experimental design and fertilizing materials of organic cultured rice in

1990-1992
Fertilizer
Dot Pesticide
nNo Top Basal Materials of basal fertilizer
1 Non [N] Organic® [O] Organic [A] Barnyard manure [ BM]
2 Non [N] Organic [0] Organic [B] [BM], Fermented chicken droppings [C D]
3 Non [N] Organic [0O] Organic [C] [BM], [CD], Rice straw

4 Reduced” [R] Org, chemical [OC] Organic [A] Barnyard manure [ BM]
5 Reduced [R] Org., chemical [OC] Organic [B] [BM], Fermented chicken droppings [C D]
6 Reduced [R] Org., chemical [OC] Organic [C] [BM], [CDI, Rice straw

7 Applied® [A] Chemical [Ch] Organic [A] Barnyard manure [BM]
8 Applied [A] Chemical [Ch] Organic [B] [BM], Fermented chicken droppings [CD]
9 Applied [A] Chemical [Ch] Organic [c] [BM], [CD], Rice straw

10 Applied [A]l Chemical [Ch] Chemical [Ch] —

a) Rapeseed meal.
) Single applications of herbicide and pesticide. In 1992, pesticide was not applied due to negligible infection.
¢) Single application of herbicide and double apllications of pesticide. In 1992, single pesticide was applied due to negligible
infection.

B nnzo, VB (PO, 7 K0 oAEICIXMIcEEL2E L7, 5keN/10a
BEEEL, TkeN/10a #EIEE LCHHEL 72, L3R & U TidBmEcdd s, FHE0R
&L TIIEREN, BRELADIEZ»IC, HPpEFEDE <L v MRS L 2288 TR
BAERL .

19904 LIREII BB A2 3 BoKH (JEEL) #Hv, BB X LT, ERBRY]3K#EIZE
fE - IR RT3 k#E R HAE DY, BITHERECEL TR BELERT A RR 2
ZTIX %2 &EL 72 (Table 7). #tXmiEIZ [ HARS ] T, 19904513 6 A15H (20.3%k/n),
1991412 6 A14H (18.9%k/me), 1992412 6 A15H (18.9%k/m) I Z N E BB L 1T -
7. RBRIZIX1akl, MEEIZEXE $11keN/10a &% 5 L 1258 %L, 5keN/10a
REEE LCERIE3EICAEL 72, L 2 EREEEC & - T P,0: & K0 DiHEIC
XL & U 72n319894F » FETH 2. {BZEER & L Cidiink4ds, AREERE LT
REBMERL, REELA, EERBIUEEMAEFER L. B, MEAERIIR D194
B FUT9924F |3 MBS 2 0 B L TAESHROZEERICH L, BIEHEOL 20T, ARE T
IS 7.
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2. FEKEECBYETrERE
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Table 8 ICNER NNEBHBER LA 205, B, THEIZIZLS %KET, £, BX
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Table 8 Yield and vield components of organic cultured rice in 1989

Yield No.of No.of No.of Percentage 1000

Plots (brown panicles spike-  spike-  of ripened  grain
Pesticide Fertilizer rice) L s lets grain  weight
gm m m /panicle g
I Non Organic 470 258 23.8 92.2 74.2 23.3
I Reduced Organic 496 241 22.8 94.6 80.7 23.8
Il Reduced Processed organic 491 235 23.0 98.0 79.1 23.9
IV Reduced Reduced chemical 530 263 25.7 97.5 80.0 23.8
V  Reduced Organic, chemical 550 268 26.0 96.8 79.0 24.0
VI Applied Chemical 565 273 25.6 94.0 82.6 24.0
Table 9  Yield and yield components of organic cultured rice in 1990
Yield No. of No. of Percentage 1000 grain
Plot (brown rice) panicles spikelets of ripened weight
gm™ m™? /panicle grain g

[N O Al 332 210 84.4 85.3 21.8

2 [N O B] 367 251 78.8 80.3 21.9

I[N O (] 388 279 79.6 75.7 21.9

[R OC A] 518 312 80.4 91.0 22.6

5 [R OC B] 540 316 83.1 90.7 22.5

6 [R OC (] 518 308 84.2 87.7 22.3

[ACh A] 507 309 84.1 86.3 22.3

8 [ACh B] 559 343 84.0 84.3 22.1

9 [ACh (] 513 327 86.2 78.3 21.9

10 [A Ch Ch] 565 345 84.8 84.0 22.3
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Table 10 Yield and yield components of organic cultured rice in 1991

Yield No. of No. of Percentage 1000 grain
Plot (brown rice) panicles spikelets of ripened weight
gm™ m™? /panicle grain g
1 [N O A] 292 224 69 83 21.0
2 [N O B] 249 203 66 82 21.3
3 [N O Cl 400 302 70 85 20.8
7 [ACh A] 430 285 75 89 21.4
8 [ACh B] 418 301 73 86 21.0
9 [ACh (] 413 306 75 82 20.5
10 [A Ch Ch] 430 327 73 30 20.3
Table 11 Yield and yield components of organic cultured rice in 1992
Yield No. of No. of Percentage 1000 grain
Plot (brown rice) panicles spikelets of ripened weight
gm™ m™? /panicle grain g

[N O A] 382 209 80 90 23.8
[N O B] 498 270 81 90 23.9
[N © C] 464 267 80 86 24.2
7 [ACh A] 571 336 84 33 23.0
8 [ACh B] 528 311 87 81 23.2
9 [ACh (] 594 335 89 85 23.0

10 [A Ch Ch] 541 317 81 87 23.2




106 HEFFIR— - BHARERY

192 DILEFAELER (Table 11) % 2% - ﬁ%mﬂhﬁ+ﬂ1mﬁ&biv—ﬁﬁ&
PEATHAR K IS (R E R L 72, $£72, SN LDRKICBIT 2BEHSLNMME TRED
HEFRLFEBCEDO LN, P 7ENETIC %7//7@%%#ﬁ%f%ot.T&b%,ﬁ
B ) OB L EHZICERELICHKEU DS ERSE L TREDH L2 EE L 721
BRIV &9, —F, FRE - FEEREEXIC BT 2 —Fomns 5 v»iz
%ﬁﬁ&@énf Y I EDPHEREING Y LERSA L TREMETET, BATRMED

TS A INE R IR 2.

4@%%@LE%*$&; T 2B T OERE % B 7255, BARMZESHEITDVTI9904E
EENCHRETL TA S &, BRZESAIBITENE285% ThH - ooicxf L, TEE - FHE
BLRFINTFHTIZ80%, R - (L EMEX T88%, AR - (LEEELERX AT T86
%G e, {LFEEEREERICE SRS S, ZOEREEAFRICL LRSS
N, BEREECBC TEMEZIIRT 2RO Z RTINE W L),

EFEIEAEIC BT 2 KFRNEE, NEDOHENT, LEREIC L - (EL - EHOESE &
L, EAE TIREERNRENNEEIZTIOERE LT 505 BICKET 258K
EFEICE-ThH, HEEHERZAESICTLIREETH Y fEBRIDPEE w2 L.

HEBENEOBRELEL 2 EET I A EHNERTRAI T2 TIEH 25, S L LRE
PRI E D E 2 A%\, BREFKETRINENRELSILZ, EREED R 2HI13
ERINL Twi s BEINTENY, IBEPE 22X EX v 10 cBT 5 9 FEMDAR
BEOBIMIIFHEIC 8T, ZIEONEITEIEL LR - 4 3 A HEEMA X AL IER
BRCESY, TLETH), FEHRARARONETE, 1/EHDF v~V id{bEEs
BERONBREIC L X E-7225, VA, 22X TRIZIMEFERAERX L HEFONE
PELNIZERL T b, EREEX vV TREEL LLZER - 43 ABEMAX L
ZEHBARX FESELrZNLUETH -2 Lz, WAL EHROERYER AT TIRILE
DEFREPWRETH LI L ERL TS

MR TR B FRE KR e TIE B OB AL S B FIc BB Ic/ER 5 2 S IZHEW
T, ERARREETE ELMNAEN SN EEICATRTH ), BRI EENE

FEALEHERT % ) 2 THEBREE;SBOMEBMOBREAMEREL TWH LW L
J. ERCHINAIZEET 22 L 0RFALERICERMT ELESH S ).

3. HBREELCEIT3RAE

1989FEDHERICB W TIIAETICKRELEE LB LI TIIEFOFEREL HEEITZSLNT
FEERIEEMT THLEL WEHINEZE L Z L3 -7z, 198041, Bl L 725, 27
S AL TEORRIZ LS EEINE P> RFEEEN, L ETFH, TV ELEDREC
DWTIPERNFEE L ENE. BENFBRIIBE N TRERNICHRENREIIRE L W2
iAoz, =i, BEWRRENZIT AT, 42V FAYBIUA TR,
ECHTVURICODOWTHRERT 72, 27/ A4 TOKER, EEBOBEHERN OEFE05
WEIFEEFKRE L, BB EToRVIE R Lo & L TEABAONRIIBED Siich -7,
A2V P LAVIEERRICETOREN S - 2o BHICERITAD bt o7,

4 BFIFITDOWTIT 2 MR 2T - 2 VIS K L TRFtk A7 {, BEEAFD
R H -2 EFRLTWS, L L 1 EDABREIT- 2K EGBREITL TP 12K E
TIIRREEICELI L, ©LABRE2IT- 21, VX TRBEHRIHENL TE) 1 ENED
AT CREFBOSEII LD 722 w2 5, BEXFTUVBIZOWTLIRETAROERTH - 72,

1%M&w%$@%7ﬁvﬁk4%%fmﬁrﬁﬁ‘waT%bmmﬁtt.%%%%
F & BRI BWTHNE E REICHEZ L L LTIIEnRERES LT, GLAHE



TKFED AR & R & ABREE I BT B I ORGE

107

Table 12 Infection degree® of sheath blight and blast in organic cultured rice

Sheath blight Blast®
Plot

1990 1991 1992 1990 1991 1992

1 [N O A] 27 7 0 0 0 0
2 [N O B] 0 47 0 0 0 13
3 [N 0 C] 7 33 4 0 0 4
[R OC A] 13 — — 0 — —

5 [R OC B] 7 — — 7 — —
6 [R OC (] 20 — — 7 — —
[ACh Al 23 53 0 0 7

8 [ACh B] 20 53 0 10 0 3
9 [ACh (] 33 57 0 7
10 [A Ch Ch] 7 60 0 0 3 10

a) Precentage of infected hills at the end of September.
b) Hills with two infected leaves were determined.

Table 13 Population density® of brown planthopper in organic cultured rice

1990 1991
Plot™

Larvae Adults Larvae Adults

1 [N O A] 54.5 1.4 525.1 3.0
2 [N O B] 153.9 16.1 259.8 2.8
[N O (] 146.7 19.4 290.1 3.2

4 [R OC A] 8.7 1.5 — -
5 [R OC B] 6.6 0.3 — -
6 [R OC (] 4 1.2 — —
7 [ACh A] .6 0.3 — —
8 [ACh B] 9.1 0.4 28.9 0.0
9 [ACh (] .6 0.5 — -
10 [A Ch Ch] 3.3 0.3 11.3 0.0

a) Numbers per hill.

b) Plots No. 4, 5, 6, 7, and 9 were omitted in 1991.

TENE L LFEERER X RIN B TREFENT 2560H -2 Z L ERINS.
HOEAGEET TORMFREIIRENRELIFT 2HENE I LIZ—BIICEH LT
WEEZATHY, MEHTL, WHPIEX » XV =22 XL EORMAMOERIIE T,
MERLOFERE & MR L OBGEIC O S FREIEH TIREEERIC L 2 NEETEFEERDSHE
WCHELBEHRTH -T2 EHE T B,

BEREEICL 2MENRDH 5 W IFEAEAENROTRERZ +oIcd 0D Bbh
5758, ARBOCZIERLEERTITHOE Y FURBREDO A, L) 2bild L), &

BRINAEFEL 4 WEEEFEIIRRIAZ NI LIEW I FTL W,

TIIA EFROPWET HRBIELBEREVWE WO TS 2H/L W,

FRREMFICL -
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Table 14 Influence of weed on the yield of organic cultured rice in 1992

LAI of Yield No. of No. of Percentage 1000

Dry weight of rice® (brown panicles spike- of ripened grain

a)
Plots Wfsi rice) lets grain weight
g mm™? gm™? m™2 /panicle g
Weeding perfectly® — 4.10 510 291 82 88 23.9
Single weeding® 42.2 3.85 463 258 84 88 23.0
Non weeding 234.5 2.39 378 209 80 90 23.8

a) Heading stage of rice.
b) Weeding by hands.
¢) At the neck node differentiation stage of rice.

DEZ, 19904F 1991 FEERICBIT I ERRE, Bl EA 0Ty AT DWW TRET 5 &
(Table 13), Mi4F & H BEEFIC L - Tt EA v > 70BEEFIKRBIZHA L. PeEA B
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