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Ecological studies on the plant community
of rice plant and barnyardgrass (1)

Effect of planting time, spacing of barnyardgrass and

amount of nitrogen application on rice plant

Tosikatu OxuMURA

Synopsis

The yield and growth of rice plant in the competition with barnyardgrass were
studied under conditions which were changed with amount of nitrogen application
and planting time, spaceing of barnyardgrass.

The results are summarized as follows :

1. Effect of the competition on the growth of rice plant is little until the middle
stage of growing season. But, it is large after the middle stage of growing season.
The number of tiller is affected remakably by competition than plant height.

2. When barnyardgrass spaceing is thin in the botanical composition, an injurious
effect on the hulled rice yield was reduced by increasing of nitrogen application.
When it is thick, however, this tendency is reverse.

3. Planting time of barnyardgrass is greater for effect of competition on the rice
plant than its standing number.

4. In the competition, the decreasing of LAI, dry weight of the top, and productive
structure were found.
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KIRIRFILW, i3 &4 X x (Echinocloa crusgalli) *{3 L, ML L [Table 1]
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Table 1. Design of nitrogen dressing. Amount of phosphorus (PyOs)
and potassium (Ky0): 8 Kg/10a each as basal dressing

Topdressing Topdressing

Treatment Basal dressing| at seedling at panicle Total amounts
stage fomation stage
N kg/10a N kg/10a N kg/10a N kg/10a
A 0.00 0.00 0.00 0.00
B 1.25 2.50 1.25 5.00
C 2.50 5.00 2.50 10. 00
D 5. 00 10. 00 5.00 20.00
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EE VD20 KICHBIE L, TOREE K Table 2. Design of plant community.
L [Table 2] KRTHEOERKE(ED LT, gﬁ&iﬁgﬁiﬁﬁ>
ZOMIRETEICE -7, BERKFOAS, &

Treatment Botanical composition

KOWTHTIEY, BEEREBOM FREmESHE T
a Rice plant 5 : Weed 1
U TR E—EDERIOMET IV, b 1: 1
1: 5

X2 ETOBEMHEEENKRBCHIZD
oE

MEHZIER 1 SR E L, EEOBEAEICAT 2720 800m?2 oXkEAEHY, —REBX %
25m? & U 2EIRETITI o7, KREOBRIEFEE L 3.3m? M504R E L, b T dKMEORMEE
EAREE UTHEDAKEZBHE U, BPHELA e IKEORESILAREDO DZ I KiEL L
7o BRENCHRE U fc X CRIKFHBIC A SGERICNS R L 12 - T B, ERRICH NIV E LR
WKFRD A A BT ETHRE U, REAKIZ [Table 3] 0k 5 R ELTAF TAEXE Lz,
BEidexed N, P K () soko 8kg/lla ic—E Lk, £OMIZEITIEICEIOERL,
EE L LEBEAELS L, 15k, £ERTOKIEOLEERE, LAL LT MEL ETERE
HIFHEIC DN THE T ORFE A1,

Table 3. Design of treatments

Treatment'} Transplanting time of barnyardgrass
T The same time as rice plant transplanting (6/21)
To The tillering time of rice plant (7/20)
C Control (rice plant only)

Treatment‘ Botanical conposition

1/1 { Rice plant 1 : Barnyardgrass 1
1/4 ‘ 4 : 1
1/16 | 16 1

ERBER LEE

ER1  ZRRAFLKBOLEELLUNELOBR

AFINCEER AR LUOBELORICIZEMNBIEZEAEHD ONL D 1, AH DY
THPOERBHAENZ B IREFLPECESEROLZE L TR, RAFPHRETEZED
ot BERPRKTHrOBEZENS KRB EAENCHEEAL SN sk, BELaXOEHR
BEMCHERSELoHE E (Fig. 1), EREBX TOHELELictks ST Loltl (Fig. 2)
EDOMXDEAI, HEN, EXERECEZLIKhLOOTEETH S, THOLE, EENHOK
i/, EFOETEHT > TEBELEY, ZOXRBHMEIHEELID GELREREOZE
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EHCHEDLT, HELOL DR THTRMNINIERMBOE LTS 692 & EZBETN
i, EXRMABIKCIDZEBRE AV CER, LY MEHET 2 X 51 5 h O/ ELFsEE
EATEO D, LHHELY OVIESHYICE T 2 ELRBENEEE2HbESICLZVTH
BNED, VDT EICEZDEHLLTIRY, Lrl, EXRKETIAED TRERBAELN
We 2 EICXDHHFHELBLILLLERND B,
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6/5 71 7/29 9/9 5/5 7/1 7/29 9/9

5 17 31 45 59 73 87 101
Numbers of day after seeding

Effect of weeds ("B” treatment)
on plant height of rice plant

5 17 31 45 59 73 87 101
Numbers of day after seeding
Fig. 1 Effect of weeds ("a” treatment) Fig. 2.
on plant height of rice plant

FRER L RS Em e ek (Table 4) &g, ERERDERFICELIB0THEDIT
W TH B St I 5,

BT OHIIMERBINT 215N TP L, P ERXTIRABILICIEIbT hostd
DEIMAR SN, WEARET NEHBLNCE S E, WAL EERBICENTOEEHERD T DI
BLEBRDAICIE >TLEH (Table 5), cOC ENWBREICASAEELTS 2D EHDS
N, WATEROLDICIEROMFICTEAE S, BOESGERTAENERE LTEREE &

HIICTR 5 A H B,

Table 5. Effect of weeds on productive

Table 4. Effect of weeds con leaf number
tiller number of riae plant

on the main stem of rice plant

Treatment ‘ A B C D Treatment ‘ A B C D
a i 12.00 12.00 12.17 12.88 a 1.68 1.75 1.75 2.75
b ] 11.75 12.00 12.25 12.42 b 1.00 1.17 1.17 1.68
11.00 11.75 12.00 12.00 c } 1.00 1.00 1.00 1.00

CRRBUCDOWTHERBAEEMEL EOBHREIEETH 205, BEESEMT IE3EERE
RS BN L P=0.001%* 0B/ EMZR> (Table 6), coBfEzXRLTHS L (Fig. 3),
ME LI N IGARERRAE & LKINE & FHAIBERICH 205 HENSS R ER BN
TAICONTRERFL TS, BNIDEIICH 2 EREBERMELEYOBRICHS, DT
&L DMEERLIINE S BLACKMAN S SRR EME L OB HEELERTEENLALZ LN
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IRBL BT B, HEBE AR BLEASDALE® 2i= v v v EMEE ORGSR T 5 &

SICTE RS 13 BTS2 IR TR B 7210 DB {
BT 20THELT, LOERTRRARY 15 -
" L
b E1CiBY, EK/ex, 2wy //////”
JHERELBRESASOCEEEL g | 1 T
RN, X KR EOBEBEERNT % 100 ) el
OHEMAEAEZHT 5 Enstems g | °7 0
N, BREOMBAEHSKRANOBET, & 2
FRABEMICBR LB A, EREFMBL i
0.5¢ N
THEBREENEE, ERUAONEER I RN
DEEHFIFICHBAED X VREE O | 0 ° ook X5
‘ Amount of applied nitrogen (N kg/10a)
FaoDLEDbN, TNOOMEEMTHE  pig 3. Variation of hulled rice yeild derived
T DERBKEAINTLEZDTHAS, from the amount of applied nitrogen
(Diagraming of Table 6)
—fic, BHRETICEMNEDIZZE
DEF O BT RTVESTE ST Table 6. Effect of weeds on hulled
. i rield (per 1/3 pot
WEBIEDBND D, KERICENT S rice yield (per 1/3 pot)
Treatment A B C D

S, KL EEOFICWEEE LTRE
R S 135 1 b a 17.1g  19.2 205 26.9
 ZH TARBIE BT LT OER 133 165 170  14.2
LW -THY, KL BHRES S & A c 8.0 9.9 9.4 3.8
CRE S0 5> S AC BRI KBS, Mg A
ADHH & O BEFICEBEEIRONDLTOEHEEIN5, HYBHEEKICBT 52— EERL DO
BRMEEE B OBBES A OITIC L TR B EEL LB bR S A, KREERTDIKE

Ebe O FWTEICDINT A B E, T DI Table 7. Total dry weight of the top of
- e Lr P e e 1 ) rice plant and barnyardgrass

MRON, EREAENS AFELIANTH 573 (per 1/3 pot)

S, EEMSENICHA L THIL TR0 M Treatment\‘ A 5 c 5

EHICE B ERR—EOMEESLTL, T8 100.8¢ 1065 1452 212.4

bh, e TICXBKMOLEFERDEZ £ ThtB b £0.9 114.1  163.3  191.3

Y - . e . c 65.9 102.0 141.5  193.1
W otcdDEFZZTERIBENDIR TN

FEEBHEAHET C EMBREMEPOEBERITICT 2 &R LTW5E (Table 7),

Plboc &ips, BERZRNT NS THEFARBICE O E EPHATNMAEEAERD
ZDICH S TN, b &S IIAHBAEEETEY, COMBPREEASESFBELLY, L
Uy BEMSREMYOATICHIELBLTIC EEFME L TE OB O T AT EHICH S
BbNTHz, Qe BB LRKBOAETICKHELRERL e THAELLTRILL, )b B
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B, CO; 3 QBRI T 2R NOBRNERERLAED LT B0, KFEOEB ZERBLUCK
TEBFNOFWPEDHE > THOBRICHLTHHEL LD, ToE, ERBAEIZVLIRL,
KOEFRELL 2, TUBEBCNBORIUCKE > THbNE, LrL, e PR EARE
RERINT X 2 WEBHERO UHEEREEL, —RORIICH TR L 2 BLINOME L
BOENBICHEENTNECSHEOEN ERKT, PRETEREL (5L 3L TARRED
HREIHIBEEERZ D EADNS,

KE2  ETOBHERHEBENKTEBICHIEEE

BRI S A 2 BRIER L ERMBICKEZEE LIV, ERTREESEL2EEHD
HEBRED, ECAKBRE T OEHEEICEELELVELERL, BAMBITLILETA
FHUD S & I DMMMBEN > T 3 (Fig. 4), BIBETIRZNIEZE DRI,
TNt e ZEBH U2 IC BKBESBFEIICET L, DT -b OB E TIch 3REHEIN
TN572HTH5B, FHLY BIRETZ X5, ZROBLOHBRELEENCERT I ENS,
ZHOWRND BFE KL > REFT
FRELTLAezRENBEKRICEEE
529, WEOHD DI T Eh85 s
Z 5,

BARB DSBS EIGEL, »OKREOIX
BICFIHEMICE A RIZ4 & Bbh 3 HE
HID 1m? Y0 KR L% EId e 0%
EBEIC 23 EHD L, €0 ERIIREN
BHOBAICELL, LrdZEELICK
b d 2 (Fig. 5, GMEHNELT 5/21 75 7/19 8/5 8/20
BRBEXELEBELOEMNDILINEE Fig. 4. Effect of weeds on number of tillers
S, BADIZT LI b b bFEL of rice plant
WREBEMADBREONE P ot LEEZARDE, BAMIRT LLBNIEEEIELIEREL, L
POZOEONEDPHIRICE B30 RONE, BEMSHEKIIHBX EIZEASRABEEE
WaB, BENSGLLE, bIREOWENAZT NS,

BMERBEFOKME € EOMIFHNEEFRL, 2hUBOEBEHOE 4 OBRBES LTET
20, B—ICEHST2bD3 e TOREFET, FEBPIKMID B TOEEE L BNEH
FUTHTE D FANCE D, EIC e TOBAIKTID bAEFTNBROC EMD, < OBEMIZHEE
IWHELTL 5, BYEREKOKTEO LAl # RCbwhE L RkLEn % e (Fig. 6), coc
LRBFILIUETEOEE IS 2IREERT 5 BRSNS,

BARN OO ARIET IEHANICERT 2 KB PH, CO, RENLEOEMIRADEREE

Numbers of tiiler
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Fig. 5. Dry weight of the top of rice plants per 1 m? (booting stage)
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Fig. 6. Leaf area index of rice plant (booting stage)
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B, BALHOBENRLDOETEIATL 2 EMHENEN, COmMTOMRTBAHRONEE
LTEEN2, AHOEBRTEENL SO E UTEERSEEID B Licds, NOKENEERTEE
EAZIMANCD L ENELE TR L, HHEIELAOH LS OETEERTH, [RIEEY T
BEOHZREBEZEZTIOD, A4 AR TEINE Lc &5 & ET 2B X DR DRSS
THZOE & RBEMT - HICEDALRRMTET ST ERERMSH 2, Lrl, BHROERES =5
W9 23856, EMSAERNERITECRRENHLDT, 41 2OEFKETEIRTHDOEFIC
&SR, POBMLLTRLBY 0HbEAHE £ OXHHEE RS T 2TRREB L AT T
o OHF R OKETRLEB O &R w1E Ui (Fig. T), AEFEME R LT & B2 EE
EIA W, BB CEELICE S I >NTERNINH OB OEORDMHE L (R, THIET
BENEEORMAEEE L, ULrbEARANONOEBEENSH NI ERERELZRETH
CEmd, BOSFREC B PN AKEERNTETE L, AENOH S RELEEROT <
HEONLEME S UNERTERONELNL D, FEMBGKIMNEX &SR ELDIERLE
SHEMLITY, THhhE, BROAEEE~NDB LN E LT BN E U THEICHTLYT
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Fig. 7. Productive structure of rice plant at booting stage (pre 0.25m)

The dotted part show assimitatory producer.



HASRDS 1 KT & & 2 DATEHRICE T 2 AEREAIIBIE (8 1) 17

Do Table 8. Yield and its components
IKFE DL B X TWERILE LD Hulled rice Number of Number of
. - Treatment . panicles per spikelets per
—#ic >t B (Table 8), & yield stub panicle
W B T RIS B 1 A8 i 7 R & 7 C 471.2kg/10a 16.3 134.7
. LirL, zhisfbcidehizd | 11| 102.9 6.4 94.0
. e e ) T: | 1/4 374.8 11.8 132.0
DR 7, , z, i
RRET S, & ie, &<t 1/16 | 398.6 | 15.1 136.5
SR A {1 B I 75 — —
B TEEEOBSIIHURKX &2 1| a2 19 17,6
SUVIRENSSD B, WEICHS TS T | /4 | 459.9 14.8 133.5
1/16 | 465.3 16.1 125.6
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CEEELK—FKT S, WEHMORRNE UTEABORENE—~THY, 2o L THEILSCINEICE
BOBFIREE T LR D AN BRBERRRICER SN, S OICEERIHOBEILE BV E > TRE
K% {200 &IN5,

HBrloctdid, expkWERFCRET LA, EFTNBRETO e TORERREEL
HEFO, KO REDHR SN B ATRET 2 € TOREIIRFISIND» S RTE 0 8ER
B, F12, b TOKENOYRRELEL 254, c TORERBOSEMEL LTHEL L L
BB OT LM TEL, OREHNORLE, T8bb, £ TOKEIEEE s r kL
UTKRIN DAL, S50z OREIDOLI, H2MOEWBILIEMAIKELEZ DL
Bk 5,

® #

KFEE 24 R EZDANLEFKICENT, HEAMMEDZEL P e T DL J O E DL
IKFR DA TR RN R A2 78 ST I8 B3 A B RT3l L,

I AFEHNCRBEFICE BAFRNOEBI/NI 0D, EFOETIK >N TR E L -TH
5, EIEDYA, EHA~DUTHETIbN, THAKMIEICKESBERLTL 5,

2. BAMLET BLE, BT 2 OMY £ MRIICEE T 20T, MERSDILNY
BREZRENBOBMMIWEIC OIS > TIT A, BEEBSAKOLARBERBABEEMNT 212E

EAEE L1 5,

3. B ZOKMNGALBZEEELTC, REABNORESKESIHEE YD, FETIHHISES G
NEREABRH ZRIZEL L TH 2N ERFHICRER 2B T S0,

4o BAMBBY LOIRETOKREI, LA, SESELEORLES OB HDNAE L
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