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Abstract

CHIANG, M. Y. and L. S. LEU. 1982. Weeds and Weed Dam-
age of Paddy Field in Taiwan. Weed Science Bulletin 3 : 18-46,

In literatures, 165 species of plants, belong to 42 families,
have been recorded as weeds in paddy field in Taiwan. Weed flora
resembles those of the neighboring areas such as mainland China,
Korea, Japan, and Philippine. The most important weeds are
Monochoria vaginalis, Echinockloa crus-galli, Cyperus dif formis,
Sagittaria trifolia, and Scirpus juncoides for their wide distribu-
tion and great damaging capability. Common and moderate im-
portant weeds are Lindernia pyvidaria, L. anagallis, Rotala
indica, Ammania baccifera, Ludwigia prostrata, Masilea quad-
rifolia, Paspalum distichum, P. conjugatum, Fimbrystylis miliacea,
Eleocharis acicularis, Eclipta prostrata, Alternanthera sessilis, and
Sagittaria pygmea. For the majority of weeds, their occurence
in terms of frequency and vegetative growth is similar between
the first and the second rice season. However, some weeds
are season specific or appearing more either in the first or the
second rice season. Distribution characteristics of paddy weeds
are presented and their causing reasons explored. Herbicides have
been used in paddy field since the middle 60’s. In 1978, herbicide
treated field occupied 91% of the total rice hectage. Perennial
weeds not effectively controlled by granular herbicides have in-
creased after the use of herbicides. We estimated that in 1980,
the occurrence of 5 major perennial weeds, Sagittaria trifolia,
Paspalum distichum, Scirpus juncoides, Alternanthera sessilis, and
Eleocharis acicularis were all exceeding 100,000 ha in a total of
636,000 ha of cultivated hectage. The control of perennial weeds
are becoming the major concern of farmers and research workers.
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Sub-species taxa of Echinochloa crus-galli and Monochoria vaginalis
which show significant difference in growth and flowering ch-
aracteristics have been found, and project has initiated to inves-
tigate their significance in associated with control. In Taiwan,
7 kinds of rice insects and 6 kinds of rice disease pathogens have
been reported able to host on weeds. Indirectly, weeds affect rice
by increasing the seriousness of pests and complicating their
control. Data of long term and multi-sites trials indicated that
under competition, rice grain yield was reduced 16% and 62% for
transplanted and direct-seeded rice, respectively. To minimize
competition damage, farmer spend NT$ 1,882/ha (equal to NT$§
1.36 billion[island-wide) on herbicides and manuval weeding.
Traditionally, paddy fields are cleaned to the extent free of weeds.
In recent years, however, more and more rice field are appeared
not well tended. Drastic change of social and economical situations
has resulted in labor shortage in farm areas which makes the
supplement manual weeding very costly and sometimes impractical
in considering the profit. More economical and efficient measure
for weed control is required in the future.
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XN RAZIwd R - MR - 2P AERASAR™ » HBR P IR P L
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Table 1. Literatures about paddy weeds of Taiwan.

3 ¥ HFESH 8 % f K
Literatures Published year Family Species
EM SR (52) 1984 37 108
Weeds found on cultivated land in western Taiwan.
EW BN (18) 1968 11 145
Weeds found on cultivated land in Taiwan.
REEREEREFR (14 i ) 1968 29 82
Study on paddy weeds of Tainan district
B b R K ARSI M (8) . . 1978 - 39
Inrlestlgatlon of weed flora on paddy fields in the Taichung
istrict.
ERACEFERRL(50) 1977 — 65
Weed flora in rice paddy fields in Taiwan
B SUK AR B 26 (12) ) 1981 - 30
Study on the weed flora of chemical treated paddy field
42 185
Total
a FHkdeE ol - WML (Azxolla pinnaia), W# (Chenopodium ambrosiodes), HEE

New species recorded (Leonurus sibiricus), SE¥&E (Limnophila aromatica), L. sessiliflora,
BRM (Potamogeton crispus), KN (Rarurenlus scleratus), i (Spiro-
dela polyrhiza).

b &atHe12E BWER (Alopecurus aequalis), KIBE (Cyperus serotinus), FrERH

New species recorded (Digitaria adscendens), EHEN (D. henyri), RKTHK (Lindernia
ciliata), WTFHBH (Mariscus cyperinus), BXIE (Mollugo pentaph~i
{a), XY (Ranunculus sielboldi), KM & (Rorripa cantoniensis), §
Bt (Sesuvium portulacastrum), WM (Scirpus lineolatus), EHit&3
(Soliva anthemifolia) o
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AAYEN o AL (1978) O b KABYBRALE HABRTIHEK S W
BMEAAP LA EMYEZ 4% o

ARTREZHAEER AT F SR~ FLBE AT HAL lom HZ A4k
RBERERSDENFREZHERRLK » # B (1978)(2 R & » k4% (Echinochloa
crusgalli var. oryzicola) MF L REKXTZHEFRAD 2cmr HERA B2 84 15
APRATHTEScm o s LT A 2cm HARY » mEEA 0.3cm ETw#Y o
HhAPy (1979) G LEZTARETHELAALZHETTEH Sem KALKE » W
¥ 34 (E. crusgalli var. praticola) 2 ¥ F % ATE 10cme ko ¢ 352 M
BABTXANZ AR NLRALLER  —HE T  GABASF 2 BRI ANFRE
RLHAREMZHBE o

R E BT AN

EAARBBEETHARSFHZ T o i RMAT RO S HETYR EREAFS
YRR EBGARE o ER AR BHARRARZ 2 EHIR » FHFH Bk 258 #
35TT# » L BB EXFZBEHADH XD ELARINZEER

AAREHSRGEIZER A o ROBEIH P R RS2 ¥ 05
it Z MR 5 » ANAIH1O4 1945 X [EXR S HRIBLFEERE | D
ANTI7THI08 R mp g » AP T k¥ (Erigeron canadensis) 3t RaHL e
HA TERPZBE | 2P o X BRHAATEHERDREXZTH - 509 HE 4
B2 S0 820428248k amy AP HHhrbe > FHRE - FRLHLHKE (£
~)o #® % HorngCOWEE T B AL ERANLLZOOHE P HREM (Scirpus
lineolatus) + A3 ¥ (Cyperus serotinus) - F I12HWELEHALE (A-) o
MU P20 E N RE oA LELR 2R KR HRE2H 1654 (L
—) oRTAMBR I RAFH264 0 FEHNEH258 0 BHHUL TS24

A2 MR FRAZADEY FRELOGHFATRAXLZOIMAREIBEY
ARY *HE%J?- CHERAEH  $REEHUFAETFTFALATREELR Y
ABRELZ - LRER -PEAEE LB - A -ZRE - HAE - WFE - ARUXE
T AEE AR -HBEEIRAYEFI3M o 18 Y A ERNRBRAT R
RERI o

AREARAAKERZBERSCID Fra s EHNBERMLE o L + 2@ AEF
ZPRRERTIABY o B AR PZREMNFERLANAD 24 & o KA THE b4
ARTHAKMPRKEACD » SR FZLETRE - CRES - HEXE - HX 2
T ARAFNT AN WA IS EATA - ANE - @R X RSZ BT EHELAR
AEAZT I o RERT REBITROLEAKRDBEZA o

ERELBZABRIE s BAZRBANARFEZIADRBENH o paKYE &
BRrkA2:8 200 #56) » B ACD 2 AECH Mo p&H19121534 o B AMAHZ 191 #
AOBEY» GH—HER0Mr ZRHABELEANSRE - RKALRNCD) LR HHA R
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Table 2. Common paddy weeds of Taiwan.
) WERESH
Family Scientific name Chinese name  Importance
;;;é%a}atacea Sagittaria pygmea Miq. JIpiE ++
Sagittaria trifolia L. : BF 3 +++
Amaranthaceae Alternanthera nodiflora R. Br. HiEE +
Alternanthera sessilis R, Br. WERR ++
Callitricheaceae Callitriche verna L. AT +
pi &
Campanulaceae Lobelia radicans Th. 285 +
Sphenoclea zeylanica Gaerth A7 +
Ceratophyllaceae  Ceratophyllum submersam L. ik +
&f
Commelinaceae Commelina benghalensis L. o M +
R
‘Commelina diffusa Burman f. MriFEE +
gﬁogpositae Ageratum conyzoides L. BEW +
Centipeda minima (L) A. B. & A. GiER -+
Edt'ptq prostrata L. -1 ] ++
Soliva anthemifolia R. Br. BEnt&% +
Cruciferae Cardamine flexuosa With. jaz +
T=HER : '
Cyperaceae Cvperus compressus L. AbE +
Cy‘peﬂ_ts diffomis L. _ RIS E +++
Cyperus iria L. BT R ) +
Cuyperus rotundus L. EWT +
Cyperus serotinus Rotth. AKIPHE +
Elescharis acicularis R. & S. BN ++
Fimbristylis miliacea Vabl. AT ++
Kyllinga brevifolia Rottb, o AaRR +
Pycrens polystachyos P. Beauv._ - ZERY +
Scirpus lineolatus Fe* & S. Eam o+
Seirpus juncoides Roxb. - o S oW +++

Seirpus wallichii Nees. o MW +
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Family Scientific name Chinese name Importance
Elatinaceae Elatine triandra Schk b 3% 8 +
it 0
Eriocaulaceae Ertocaulon sieboldtianum Sieb et Zucc [ 23=0 3 +
EREY
Gramineae Alopectirus aequalis Sobol. var. amurensis BEWN 4
{Komar) Ohwi
Cynodon dactylon (L.) Pers WEE - +
Digitaria chinensis Hornem. AEE +
Echinochioa colona (L.} Link. bt 4 +
Echinochloa crus-gallis (L.) Beauv, e _ +++
Leersia hexandra Sw. EER +
Leptochloa chinensis (L.) Leea, . s +
Panicum repens L. ' e +
Paspalum conjugatum Berg. FEK 4+
Paspalum distichum L, W 4
Hydrocharitaceae  Blyza echinosperma (C. B. clarke) H. f. EM +
Juncaceae Juncus prismatocarpus R. Br. =H# +
FUEPY ¥
Iq,grthraceae Ammannia baccifera L. TKBER ++ |
mER . , . _
Ammannia multifiora Roxb. . BIEKHZE + .
Rotala indica (Willd) Koehne RIgE AR +4+
Rotala leptopetala Koehen -  AERT +
Rotala rotundifolia Kochne AR, +
Marsileaceae Marsilea crenata Presl. Gi)oelifea o +
Marsilea gquadrifolia L. Eﬂ?ﬁ ++
Oenotheraceae Ludwigia octovalis {Jacq.) Raven KTE +
2 3t ..
Ludwigia prostrata Roxb. L T 4+
Ludwigia peploides Subsp. stipulacea (Ohwi) BT +
aven
Polygonaceae Polygonum lapathifolium L. B +
¥ j
Pontederiaceae ™ - Monochoria vaginalis Presl. WEE. +4+
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(#&=)
. & L A L 4 WG
Family Scientific name Chinese name Importance
Rubiaceae Hedyotis diffuse Willd HFE +
TR
chphulariaceae Dopatorium juncenm Hamilt HRE +
Fr
Lindernia pyxidaria All, BE + 4
Lindernia cordifolia Merr. DERH +
Lindernia anagallis Yamazabi ) ERiE 4+
Mazus japonicus (Th.) Kuntz s +
Umb%lliferae Centella asiatica (L.} Urban B’AE 4-
Wi
Hvydrocotyl formosana Masamune ERHREE +
Oenanthe javanica (Bl.) DC. BNR 4

a Z£¥%¢ ¢ (Literatures) (8.14.18.50)

b+ 4+ REREMAEAE -
Wide distribution with great damaging capability.

+4 : BEBEAREDSRMERRERGERSE o
Wide distribution » moderate damaging capability or regional distribution, great
damaging capability.
+ ¢ A TR R PR A R A AT -

Wide distribution, minimum damaging capability or regional distribution, some
damaging capability.

EARAAZBE  EREBABZH/ERARSAALZR o RBE > HEAATHE kX
BB EELE Mo I KARB » RARRFRE RS AL+ BEBRERKS
BAEzARGTEXERE D AARE o LR EH WUISBRM0E) Hrphia
Ry gHAXE > AE B ARE AL W BEBRARFTIZ~HRELLER
Rouik- -BHAZIEHYE P % Eleocharis kuroguwai ALARBZLEAD s %
Mo A B2 E¥ g (Potamogeton distinctus) REWH (Alisma canaliculatum) %
REGRODREF LA RETEE AFEFLM0E AL BRARLE K KR E(Sphenoclea
zeylanica) » %% 2 (Alternanthera sessilis) A B¥E (Ammania baccifera) A
Bm 5% (Marsilea crenata) o By BB ZE k2 5 H A Y Kb Cyperus
maritimus + Scir pus grossus 2§ £ ¥ X Salvinia spp. ELERHBEEH

ERHT  FRADREMAREIEREFERTX o Noda(83) g 1 X & #.32
iR GgBYd RE20HEAATEE  RELHAD & T A 264

ER KOS R EZHEHN

AR A RELANDGRARAMLAE (B—) LAREXLLER D
ARERT 0 —REFAAEXLLERME -&%Mﬁ!‘!}%ﬂﬁaﬁ 244 (Vol-
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Table 3. Some important characteristics of paddy weeds related to control.

XE—-8 FRAHATIFZA

=

£ =

PRAEREETEA

TR BRI
awm ﬁ [ELE- anﬂnozno Response to herbicide
i | % RRHEE * R W o:..nw e Cumulative - W EEN
Kind Name Propagation organ  Dormamy - Qmwc temp. for & B &% @ mmw.w. Poat
Submerged  Smergence Low temp. High temp.  perhicide herhicide
—d B ® #wT i ) " 2cm 100~120C 2K th S TS
Annual  Echinochloa crusgalli Seed Shallow Dispersion Waoma:sﬁ
BIERE . ET - <lem - AW Wﬁ s s
Cyperus diffomis Seed Shallow, no Dispersion . entrate
L . S o~ <lem 120~150C ekt m& S 5
Monochoria vaginalis Seed Shallow, no Dispersion entrate
LRE T B <lem - Fakd s 8 5
Rotala indica Seed Shallow, no Dispersion manhnnuﬁo
8 # #HF B - I8 <lem - — - S 8
Lindernia pyxidaria Seed Shallow, o

1 % B i w

For vegetative organ only

FEE  BRE R BT~ RE H ~5cm - Ak T 5
Perennial Sagiitaria trifoiia  Seed~ tuber Yes Dispersion
TRBEE £F -~ ¥ A3 Bcm 300C Al | T ]
Sagitiaria pygmea Seed~ tuber Shallow, no Dispersion
& BT ~H o 3em 180~-200C 7 TS 3
..v.n.,.wﬁ_a Juncoides Seed » bud Yes, no Umm_oummas
SFEEE . BT ARE - F+ 150C — TS 5
Eleocharis acicularis Seed v runner Surface
BxE BT~ WRE - >Scm - — T T
m_m%nmﬁ distichum mawm ~ -.:ﬂnm_. :
HFER HTE » FRE - - — — T TS

Marsilea quadrifolia Sporangia ~ runner

a 4B TFRZR (5,19,26,37,51,60,61,71)
a From literatures (8,19,26,37,51,60,61,71)

b S: ik BRiaES T - 2R s PrialiURiE - TS : AT ~ S0 » pHiS RS o
b S : Susceptible » T ; Tolerant s TS : Between S and T.
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Table 4. Classification in seasonal difference of selected
paddy weeds in Taiwan.
BAERE <3 B | 1}
Characteristics Weeds
—HAfERie B (Cardamine flexwosa)~ HHZ (Centipeda minima)
Mainly in 1st
rice season B&# (Polygonum lapathifolium) ~ Wi (Eriocaulon sieboldtianum)
th#eE (Rorripa atroviens) ~ HEHE (Alopecurus aegqualis)
BRY (Mazus japonicus) ~ H{EHE (Polygonum plebium)
ﬁ%ﬂ?ﬁ% ; WMEE (Alternathera nodiflora) ~ 1NHE (Digitaria chinensis)
ore in 1s
rice season HEW (Eleocharis acicularis) ~ 288 (Kylllinga brevifolia)
BXRE (Sagittaria trifolia)
—~ ZEEfEE WREB (Alternathera sessilis) ~ WX (Echinochloa crus- galli)

Similar in 1st
and 2nd rice
season

ZRAFES
More in 2nd
rice season

B (Scirpus juncoides)~ B (Lindernia pyxidaria) s BILEHE (Cyperus
difformis) ~ MB(Eclipta prostrata) ~ KZAHE (Fimbrystylis miliacea)
SPE (Dopatorium junceum) ~ 2B (Marsilea quadri folia)

KHEFR (Rotala rotundifolia) « MP&M (Paspalum distichum)

DHERY (Lindernia cordifolia) ~ ir8™ (Blyza echinosperma)

WEE (Moncchoria vaginelis) ~ BIEAERT, (Rotala indica)
LML (Spheraclea zeylanica) ~ B (Echinochiva colona)

a RAERSIER (15 - ERKEEEHE (50) RESEHNRRFEZRT -
a Compiled from literatures (15,50) and field observation by the authors.

b FRELERFS VRS T WHRRHKMEA (8) o

b Major weeds in the first rice season also occurs co mmonly in the winter crop and fallow

- fields(8).

unteer rice) o &H— > ZHAYNLFHAEMERIOCLH o BEZER » Bk AKX

BYREMHRE L EHBEARERE (RZ) RAEBTHHRAZHE o

ADBELHAARLEFNE (AW) LERAA—RHE2BELhP B 8L %
GERFAREALFERND O 0 MAFBELEKTRALT » 2T RAHABRERA

Fo—~RERZMESHXIBE FILARFATOENHER o AMATHH M

FHREZRE B~ MAERSFOCHEFEE S F L8 K F o Ho AR S £ MA

BhERMAZBENL - KME  ERF AT IARBESZ ZARAB o 4AD L £

AZMEMFERZRELE AT AERS » HHESRSH—M o XIBZEE

BELMANZANTRMEAL LR AR B2 f o BERSZLTHAL » =3
B~ (234445 B BE AL ZREZERGHR~FTZ I o :
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ERAKBREERLZHERER

B HREE REE D ERE L ASEERERRERBRZE B0
B BEPHLLEXBYE a0 + R EEREE o AL ELLERAFREL &
IBEE Y ARDADBRIDAELARRE ) HBAWALRERERZHHE o
A RLIVFERBEAZRORYE
Table 5. Paddy weeds which show difference in distribution.

® W x B ® & B #®
Species Major infested area
% E AL AT

Sagittaria trifolia Taipei Hsinchu

g & @ X H-A &

Scirpus juncoides Tainan Koahsiung

R R R P (RE-~%NE - KB

Sagittaria pygmea

=3
Ammania baccifera

Hainchu Taichung Tonshioa ~ Wanli ~ Tachia

ESplE
South of Taichung

i it . E W B B
Sphenoclea xeylanica Tainan Koahsiung

B % & (WfEE)
Echinochloa colonca Tainan Non double rice area
* , B . E - ¥ H
Ludwigia peploides Taichung Tainan

_ . P CHACE @liZ LB KD ,

Blyzxa echinosperma Taipei Paddy field in Tanshui and Kimshan

a EAXEPHEESE (15) » EMENE (50) BRERR (RER)

From literatures(13,30) and unpublished data.

AESS) Birl 4 AFLINBARLLEZKORE XL AL LSRN
TR AR EREAKRHERRE - MABZHE BT RO FRERBLETRTT
L%Wﬁﬁxzaﬁoﬂ%k#zﬂiﬁi'%mkﬁﬁﬁ&ﬁﬁﬂ(h$i&)ﬁm
B32BHC o AR AU AAHEARLEX S FLE2 O350 RAFRZ S #E
GRBRE R KT —F o R RETMARE o RBEAKRERXET HFZH L
BRI v EAASARLRBAZREORABELEALRHELEZRYGISDR L EXA
ZHRTRAMEAREEZEZBEHER  LEHLEREARFARIRTRE -BR b
ﬁ&mﬁi#m(mmkdmﬁyﬁwﬂzi&#ﬁww-%ﬁ#%ﬁﬁﬁé&ﬁ%w
I5R1E2 A8 o AWPEBEZEL FALAERE RTRRAZUERZHBHD S
BEAHRE OMARETEEERZRBFAENER o X XX ANKEH » X7
ARARERAZAR + FLARKELL~FZ LERBOD 0

AL PR RieA WRAELAMZFRERY » RERXRERTAZ - 42
ALASRZHEMAL A B4 F AR - SHA ~AEXMHARFALLE
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BRELE c ABHEEAGRRELLZLHRERENSM c AR A BEHNZHE» 414
DZBEPHH@ZHR o RERGPE» TR BLELF B2 LBAD AL H
BZAH AR - WEEHZBELI RFR O R - LREHEREA
WAAEH s RAAHH2BEL 5 o B B K B2 AT R R O LK (Ranunculus japon-
ica) WY B AAKERE » KBk (Lippia nodiflora) W 55 WA ERBR o
By ols) FRELPHEREZTERSBLESTHAZIEFA > A LEZHER
BYRL o EFEZFEAVARARARRZ BIARVIBATSERD Cy perus maritimus + 3,
¥hmmmdy R o

ANBERBRERZ AN AL BABELAA R ~FZHEH o 5~ fbd - 5
M~ A8 ¥ (Cyperus serotinus) & Cyperus maritimus ¥ & 0K & A E % N2 H P (7,
B ANRLBTEHBLRA A TRZREBRAATRANL S 25 TR o

FHRD R A BE R S SR

HEABFAZRERNARFEHE &ﬂﬁm#aﬁiﬂwz&ﬁ#i?&&&&@
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Fig. 3. Change in herbicide use in paddy field of Taiwan.



FEREREEGEN REEP—M TERATIFZA 1

AN 190221978M Y FB Z R AEFFM T2 REAE &
Table 6. Change of paddy weed flora as suggested by weec_l fresh
weight in 3 surveys conducted between 1962 and 1978.

MR
Time of survey 19821966 1976 .1878
, EMABAS) (9) BB(12)b
Literature source NTU ng Chiu
BRBAVIOBE: WEHE L WEE W E _
Fresh weight of Monocheria vaginalis  Monochoria vaginalis  Monochoria vaginalis
10 heaviest weeds "

' =5 IR A I wEw (P)
a(jg&!iﬂaki:hﬁli Dopatrium junceum Echinochloa crus-galli  Faspalum distichum
(Rack in order of M X BIERE WRE (P)
weight) Lchinochloa crus-galli  Cyperus difformis Alternanthera sessilis

RIEHE BEE (D) , % wE
Cyperus diffomis Sagittaria trifolia Scirpus juncoides
HER (P)- WER (P) ) RERE
Panicum repens Alternanthera sessilis Cyperus difformis
LR Ysn (P -
Lindernia cordifolia Paspaﬁm istichum %ckiuoc&loa erus-galli
?.E x I g ] L
imbrystylis miliacea  Rotala indica Fimbrystylis miliacea
HFE (P) . HFE (P) . HXEg @
Marsilea quadrifolia Marsilea gqudadrifolia Sagitiaria trifolia
REE (P) L REE P BEE (P
Alternanthera sessilis Sagitiaria pygmea Sagittaria pygmea
KEH (P) 7 B H EBRE

Paspalum dilatatum

Lindernia anagallis

Lindernia anagallis

wﬁigﬁ’-éﬁw%

Fresh weight of per-
ennjal weeds, among
the above 10 weeds,
to total weight. %

264

M0Z k2

nwxz%

Fresh weight of annual a5
weeds, among the above

10 weeds, to total
weight, %

28

66.8

40,44

39.89

a SXRMENDEKEEEM2ERR0% » 144% 1 91.2% (4). |
Use of herbicide in paddy field was 0% » 74% and 91% of total rice hectage in Taiwan for

the 3 survey time,

b Bl AN ERRER L o

Data collected from field receiving herbicide tréatment.

cPi&iphde

Perennial weed.
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BHT o PHARAELBRBERZAE o Ahn FACGDRZ Sakamoto FE R K
NS TARERLENTESELNEREE c Aln FZAEARKA TERYE #% v &
#+2,4—D), IPE & simetryn ¥ Bl » BEERF —~F S F £ ¥ 28% » K EZFN
HESA% » AMMMAEZ 52 $ M H64% %% 10% o Ahn w42 RR AHERZHEYE
A R RAERMMZEY AH o Sakamoto FIZRE ~ £ W benthiocarb+
simetryn, piperophos-+dimethametryn+ bentazon. (PDB) ® CNP+MCPA $#&
M BEASE2RE c BEMFE~FEFARZARAMR PEZFANRURLZMAA
N2 iR % PDB H—~FARASFREHRAXF G ARIRTASELM S AR
ARG ~HR L

ERADRERZER S LEA 1965 50D o 197058 & ML A2 K @ R A=
s B107854 2 12 B A% (B3) o BRZAME0#» AHELXRAAEL S
AEAANRNAZANLERNED LHAMREMLEG RIS —FLE KNI 5
Y2 AFHTREL (AZ) o

AR DE R A SR RS a8 2 W L RESOZ I o RAM R1975~1976
2 AAERYE WS Z 4R H 19621966 2 F —~FWE ALK » BAR DY —FLBE
BT P RAER BERASHAESFLEMNA N RARAD EETREZALHF
HRESAMZOY  SELBELET o AXBAZRFLY  FYREATRENE
AR FABEMAHEFWIOLZEY > WA WFE - HXE - REXF
5#&#&@%&izﬁ%v&%%ﬁ‘ﬁﬁ-ﬁwﬁ~$%$$‘ﬁﬁ&$‘$ﬁ$
%a%iﬁw%%o%&ﬂi#ﬁiﬂw&z$¢55&5$&$v%ﬂiﬁmﬁ%'
Bh2 5 iy BAE06.8% o RANZHWEIALEFEFRBAFRLE~4 0 25
FAREE RRAM  ALEF S AL E X ARFLLAES o

BEE Rt Tk AMMERTZEARAFTXATHAIBEELAER o
AEREALEREZARFAIEREMZER o De Dattat#748) » Kusanagi(s) »
Takasawa(? Z R AT Hx S A XZBEAMERALIEN o LNRLETHRATLE
 UF S : :
HEHTAAHSFLEZANNE » $AFABEIBFARLALAFHRIRH
IR FE T X _

ARz AT » TREEZ ML SHRE SRS R TAET o RBRTH
2 RATRI AL SFEBEZFR o —> ZTFR+ RARTGENIHFTERA
%mﬂz@iﬁm'&mmza#um'#ﬂliﬁﬁAnazﬂzxﬁﬁﬁW°ﬁﬁ
BEmgER2eR SARERRE c RAKRT 5T AWLZEMERAM

b AL HEARBRRAOARERLARCOFHARHAGRL LRSS
&ﬁ&&ﬁﬁomm%ﬁx'wm*iﬁwmmm&mz&&ﬁﬂ¢gmmmm&m&g
e 180,000 A LT KA REM - ALK HAZZHANZRETFHRD
100,000,048 + ® 5 ¥ 2R & ¥ 0] 4 51%80,00088,000 0 2% o

hkk@ﬁ&iz}$£$’%f&zﬁﬁﬂ&xhﬁ?m%&ymazmxﬁﬁ
ﬁ&{ﬂt&&T%uM&%ﬁ°l&ﬁﬁﬁzﬁ%&ﬁmﬁiég’ﬁ#i%iﬁﬁ
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Table 7. Estimated hectage of major perennial weeds, sum of
1st and 2nd rice crop, in Taiwan.

: KRB REEHS
St Bk m o ®op Eow SO O H s ou “Taaicultive
Weeds Taipeir Hsincha Taichung Tainan A Total ated rice
ung  Taitung hectage
P 10,700 30,200 69,000 54 400 34,700 4,000 203,000 319
Pospalum distichum
o 43,000 71,800 25,600 2,200 21,700 17,500 181,700 208
Sagiitaria trifolia )
g - 8,500 34,200 28,100 60,900 35,600 4,800 168,800 26.5
cirpus spp. ’
6,500 21,800 47,500 31,700 21,700 6,000 135,200 21,2
Alternanthera sessilis
g £ E 14,700 16,800 41,300 24 800 14,300 8,700 118,300 188
leocharis acicularis
3,700 25500 24800 17,400 4500 5900 81,800 128

¥ W N
Marselia quadrifolia

DEX o 4,800 2,400 ) 0 700 7,900 1.2
Sagittaria pygmea

a RENOEREKEBIEE N (20) PukMERAHE (50) FiflN » +RBLI T ARYDEREAY
HEHRE o 19804 22K BEMEI6 651 ALE o
Estimation based on survey figures of Horng(1977) and rice preduction statistics released by
Taiwan Provincial Department of Agriculture and Forestry (PDAF).

b BWEE TESRMW (Scirpus juncoides) BEMBM (Scirpus wallichii) o

Including S. juncoides and S. wallichii.

MRERZTRGK o AR ADBEH B2 L HEAN S ML LNk » FADTHS
RRATAZHARES | L~ 2 RALRERBERES THARARAER » AT KR
REF2HR Do 3FARE WA RATHERZAE » Sk R % UHRA 2 —
FEEBRVEAEFEAZI ALY » ARPATAALREARLALERE » LIAK
HHAER c RO NARANZERETRAFLEEAEFIFLBYATRAZ IR
1804 Rk A2, 4 DH B EMNZEMEHG S EAHCD GHLHFRROHK 55
AYRARNKL P HF o R S FLESRREBEL  CTHNAFERKZER A %
BB HARZARIZAT o :
AARBREPHESHAABRESN2ORLE Do B S FABLA RN R $i8

F 42 R AH BB RN AERREERREZ FABARS U BAEREAT
PR BERZAER N AANZRBAGRBAT  SFL B FREET MY
B AZR iR m s HEEAERZ N -
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ERKRORELEZRMERENEER

IR AZ B MERF ~SAZT R R ARG RAIEARAERAHEHRR
2 g hBA > kit (Echinochloa oryzicola) HHAELRER HERTH
(Echinochloa crusgalli var. formosensis) R} %t d #6290 MT5). Yamasue ¥
BEAKBLAABMFREEASRTEALAZEELASHMN - WML FANAE
ML BERRAZL ER o $ 8 (Scirpus juncoides var. hotarui) A &I @l (Scir-
pus wallichii) WA REZ 4 F ZHREME LD o ATWRARERMGEREAEF
ZE AP BYAEAITFOLINBEFRBERER

AAFEARARPHBEZRREAM AR AZBY o AL BRER ER (Ech-

AAS LEANBEPHMEZERZ 5 W
Table 8. Similar weeds and their distribution.

B Al 4 - & W
Kind Name Distribution
WEE Meneochoria vaginalis Presl, db~ b~ B
. Northern ~ central, eastern Taiwan
Monochoria vaginalis Presl. var. plantaginea - 1

Central & southern Taiwan

# O Echinochoa crusgalli (L') Beauv.

var. formosensis ohwi  EEMEFHR &2 W
Whole island
var. praticola FAERT:
var. crusgalli Ohwi 2 N
Whole island
Echinochloa oryzicola (Vasing) Vasing Ap 2
: Whole island
W%W  Sagitlaria trifolia L. A |
Whole island
Sagittaria aginashi Makino WE e
Regional
% Seirpus. juncoides Roxb. 3 o )
' Whole island
Scirpus wallichii Nees. MM R
’ Southern and northern Taiwan
¥R Rotala indica (Willd) Koehne  HEEKBEA 2 &

Whole island
Rotala rotundifolia Koehne AR
Northern Taiwan
HER Marsilea quadrifolia L. bl

E W
Whole island
Marsilea crenata Presl. HEAEKE

X

'walien and Taitung

WERE  Alternanthera sessilis R. Br. HMER
Alternanthera philoseroides Griseb' RiFHEE

%holeaisland

Northern Taiwan

From literatures (9,15, iB,52) and unpl_xblished data of the authors,



FHERBRES XA F=ZAF-H FRAEIFZ2A 35

A MERBER A6 (B) MZBEABR GE ARER)

Table 9. Plant characteristics of different barnyardgrass and
monochoria collected in Taiwan.

A, W AEEM0REETRZ S (RERE
Barnyardgrass ; Range of 93 lines (pot trial)

;S
Dave B 3 B8 W Plant height 5 BB B A
ays to emergence Days to heading (30DAE} No. of tiller Panicle height

2-31 DAP 29-87 DAP 34-76 cm G-48 §5.133 cm

B. WEH : 43 60 DAP #E
Monochoria vaginalis : 60 DAP pot data.

59 B - S 75 ¥ % ®# m
Type Plant height No. of leaf No. of inflorescence fresh weight
{em) 0 e Na. !p] R gr.,-"pl )
Hen 33 182 137 170
Prostrate
Eix#® 94 43 217 177
Erect

inochloa colona) st » L ROWWBID Y X R E X F B Echinochloa crusgalli Z va¥ i# :
var. crusgalli, var. formosensis, var. oryzicela, var. praticloa + ¥ E. crusgalli
var. praticola (W ¥$3#H) BV HFL2ARD e FHZIXHMNIFRELGERZRT
cHERT X ARBFARZALAUY M A RS RS- 2B EARABFRR
ABERZER S APEARGT  FHEM_TRRAHBEM 3BA (AL) o n¥wE
2R FERL ARARREZREY » & xh&H KL Monochoria vaginalis L %
A GHRER B2 AR M. vaginalis var. plantaginea W4 &7 ¥ -~ L&
Ao h AP SEX RBHUFRARAL  c ABMBYREZIZBESHTHFER -
B KA -WMFE - HXEFo

EMRGHREZAERERAT

AARAENABAFERTREZBETRAIABARRATAZR L EYARLEEM &
AT L REALELE - BRBABEEALIAZIATTERL A HE &
FRAEBAMEBL s Bt ¥ BYE (Eragrostis atroviens) LAREERHERY
Wit EAHZFAELHABW o KB HANFELLHRANFIBERAFESXREA &
Er S ST B MAERBA o R BAE T B Q235T101L122.8243048 3 5 - &
BARER rRAAA OFHA GRF - RATRT  EES  Swik =
B A TS A FABRRATZARATENTUBEBZF (A1) -
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AT -BEEFTIRPLIARABAEALT A
Table 10. Disease pathogen and pest insect of rice that host on weeds.

FANR FIgn
Rink of pest Host weeds
M oE
Disease
= M BaR Pyricularia oryzae FEFR (Leersia hexandra)~
Fungi rice blast IR (Panicum repens)
FoN Thanatephorus cucumeris BE (Echinochloz crus-galli)
Sheath blight WER (Monochoria vaginalis)
NREEH Helminthosporium sigmoideum RERF (Alopecurus aequalis)
Stem rot + & (Cyperus rotundus)
B A AEEER F&F (Leptochloa chinensis)~
Mycoplasma Yellow dwarf FEEF (Leersia hexandra)
? B B Xanthomonas oryzae BRICEE (Cyperus diffomis)~
acteria Bacterial leaf I (Zrzania latifolia)
= B BEXR Aphelenchoides besseyi TR (Cyperus iria) ~ PRE
Nematode (Setaria sp.)
- HEPET Nevhotetiiz spp. FEBR (Eragostis 8p.)
Insect Brown planthop-
per
Craphalocrocis medinalis LR (Leersia herandra)
Rice leaf roller
gl ] - Stenestarionemus sphinki HHY (Fleusine indica)
= L K Chilo suppresalis K (Zizania latifolia)
Rice stem borer :
HEaRaa Hydrellia philippina . MR B F AR (Compositae and
Rice whorl grass family weeds)
maggot
TSP Hispa similis BE (Imperata ¢ lmdru:a) \
Rice hispa i (Zizania larifolia)
bettle
b5 Scotinophara lurida EH (Weeds)

2 H&8 (1-3,5,7,10-12,22-24,31) S3HE 0
From literatures {1-3,5,7,10-12,22-24,313}.

ZRBREARTOE S RE S PRBERER » BT HEAL I BN A
m%%#&ﬁﬁkm¢%$$ﬁoE$ﬂ$&&£ﬁAmxaﬁ£&kﬁ$%&ﬁma
ek % €D

REFEL2HERER (Allelopathy) FHBRRSHRATZ 4 THIEHEY
&m%zﬂw%ﬁT@Mﬁ%Ai#ﬁ%&¥A&izaim)$m¢$$£€ﬁ%m
R MHALITAL o

ﬂﬁ#$ﬁﬁ§?§i&##?ti%ﬁ'Hﬁﬁkﬂ&#&ﬁ#ﬂt&&%ﬁs
58) 2 A2 A o
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ERKOBEEZRERLT

B AFAESZREABEERAT AL ZMELRRLE o FRRRT
IRASRELEYLEZBRME T R FRBREHAI R FLBEX o KD BEET
Bk BEMNIAS  EEREBEARBZELR  BlEXT T RERAAZS
SMBE 8B EARAIOLFREEZER - HRAGRE  RELHRK
EARAAKAMESHZC A ARERRABRCD o £ RUFZHELLT
FRERSBAS S RBEBROHBERBRERRELTE - FRE -~ Bl - REERE
SROAERBEE ARSI ATLER » BHTRIBAF TAEAZLLE - AR
CABAZBEMSTARAZES ) o REARBRF LI ZHHTRARAZER
FRATM o BHAIOEBAS - HYE - HLELAMSEZLRTH HAH1.6911.23»
2.0222.53% + BHMAIDE B ZHEZ SR E NN HAAMZ0.T3%CT) o Rixd
BRT  AOBYZ AL ERX» EAHAIZHSHETR o

BRESSBHRBET LR > BARY - ABAPAMAEE » 2R 2EHIRY
FAE » HALZAARAFAREZAY AL » BREARTEMLZBERY
(42,43,48,78) o

#FAEZAELRERS LD E o BleasdaleCO R EX B (Bw) AFEHLSAD
FARMZMR e ABARFZRAMRRREEM > FH S RFHH > S KRBT
A RBABRERARHAR AN ABZREEATE 10~90%2 | (B8T8) o 72Tk
XEEE DR —F Wi o

T

Species

b 38

De::suiy

o
Digtribution

Voo
D“ifeﬁnin . \ ) _
= rhek  — ‘
;piri ulion B ‘f‘?m :::::'ii ::d climalic Sompetition
M 'CPOF

Duration -

(i)

. Thinning

By AHRBERFZHEAMABR > &8 Bleasdalet)
Fig. 4. Schematic diagram presentation of competition
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AT 10 FRAIBEHHEAOXZHS + & (K A8 L)

Table 11. Plant height and total dry matter weight at 60 DAP,
of 10 common paddy weeds.

Weeds # Pﬁntﬁefﬁt : Dr?rz mgteﬁr{l?élght

W ® Echinochloa crus-galli 107 78.3
¥ 5 B Momchor.:'a vaginalis 29 10

BRIERE Cyperus difformis 33 9.2
2 W Scirpus juncoides 57 101
HERB(MT) Sagittaria trifolia (seed) - 87 7.4
FRBMERY) S, trifolia (tuber) 54 12.3
i ® B Rotala indica 20 3.2
K ¥ % Ammania baccifera 35 g
8 ¥ Lindernia pyzidaria 27 11.8
REER Lindernia anagallis 23 49
Mg R & Ludwigia prostrata 44 40.1

2 R R T B > Tl o

Average figures of 4 replicated pot experiment,

BEMEPLBE K OBEMEL AR EIERK o o Y X EM(AF—)EFM
FlZ BT » IO&L%iﬂﬁﬁﬁﬁ{%&iilE&kzi# ' de 2 FE b
FHZ2084E » A HERAKAFRAZES RN o Changd HEFFE T 548 ¥ 3]
RABZHEEARERZR » BRADREESE BEE *thE R AR % o Chisaka(®)
Mz S0K/m® BERUEEH> MR E 23.1% 8 6.5% » PEFRFRMNREE2Z AT
kA E o

BRXEAZHE : Chang(e n{ﬁﬂiz‘#.iiﬁ‘%*ﬁ/\)imﬂa%%}.%‘&zi#’
BAME - AL BB ES A E A TIATHREER £ X o &mmm)ﬁ%&
FHFRLSADHAL Y 7142 48RS 38 & 2 5%40 » 66289% o Chisaka(4s) Lubigan
A Vega®Dz 45 & &7 204 [m® 2483 T £20% £ # o Noda FACDE B A&
BB TR ERBRBSEFZHE W22 4 R 51 o Chisakalds) BERLET—ds
WMMZAK s ofhind BALTRFHEXAREHE model simulation £ & — 9 it
RERATZHREAKREEZ MR o

BEBFHBZ YR BY U RMERZ R L RE N MK o Bkl M RER
RETHEIAEMTH CHFHNZ R AHARBLEMNZRARNESL; AL THR
RETERAF2ZHE MABERAKABLLERFZRAT o DA KBEAZHEHE
R 2R MBRREZRFYERMkAELE AL o Noda FOD 2 maRE 3 ¢
KL FIRAGRE > RLZAT R T 5 BB 2 REMMELRAT LR R K R
CHARIHBEAB FR - ARFTAALEH2ZHE XETEAREZ E ST
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%8208 > B ETE Z240~500 T8 LRI BRERFEFRRB o R FEAME
RAFAFTHBEEBEL 284D c ARRIARBHY  AOL¥wik» RBREZ
AR BER - XA T2ZRRAREA R LD MAEEH LR 808 ERBLTZE
HRHABRER KA c BRBEBATHEE  ERAFZBERBES H AT - Ch-
isakat®) R &5 204 fm® M E LSRR ALTHAB8%  HBX AR AN
3.2% o ChangUd2x St X . L AMAZ ¥ o

RBFAZBE  BURBETRRA~S ERUEZHG » HEHZ Ay » oy
ZREDERT AR LIHR M BHEKRBERF LAAA L X2 %% o Chiang & Leu
“) HEEREBOBYIRZAELNSE 62% » HpLwrE 16 (A+=) o

CAFE BREARAEERELE 5 2 R A

Table 12. Yield reduction of rice due to whole season weed competition(45).

T A, BRES (Transplanted rice)

' BB w5 M
LR ] . % of yield reductiont
Station — ¥ 4 = ﬂ 1
lst crop 2nd crop Mean
18.5{12)b 18.7(10) 18.6{22)
Hsinchu
X b 29017} 17.7(16) 13.8(3%)
Taichung
% i 13.6(15) 17.2(12) 15.5(27)
Kaohsiung
14.0(44) 17.9(38} 16.0082)
Mean
B. HiZE (Direct-seeded rice)
% E W A i
ol o % of yield reduction
Station — 1 E el
1sr crop 2nd crop mean
¥ L) 885 (2) 681.0 (4) 84,7 (6)
Hsinchu
X o 87.2 (4) 72.4 (4) 89.8 (B
Taichung
H i3 408 (1) 818 (2) 51.3 ()
Kaohsiung o
i 15 588 (D) €5.1(10) £61.9(17)
mean ]

a 19781979 » BEMOIKEREMETHE » ALRIRTFREE S ERFRIN
Data compiled from 5 years of field tests conducted by Hsinchu, Talchung' and Kaohsmng
District Agricultural ‘Improvement Stations from 1975 to 1979,

b ERAZETERDEROHAR K-
Figure in parenthesis denotes numbers of experiments of the proceeding vield reduction
figure refers to,
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SharmaGtNZ AR F B+ A BB L BEATEA -~ RZ 44D MDD EABEIMH
RAAMEER  REZAM SIS EREI0K 2L o AHRRAEMBAN S5 AR
Tk o BEATHABAGHZINY) (REMPINERT  BELAMFZILEREERR
Rokk) TAIAZ—o0

BAREHZYE : Tekahashi ) HA KSR 2 KBRS 4T 1 ¥ (100~
120C) -~ w£% (120~150C) - 4 £% (150C) « & (180~200C) ~ pox ¥ (300
C) » Eleocharis kuroguwai (400C) (£ Z) » B X BA—~REAZRTH» RARE
ThEZEBRS~BHHF o PESH  REERK o FH—MAENRZ KB A 15~20C
Moo mfe A 28C A& (B1)o AoMAZHBT » BEAXMBERRK XL
EMRBZHMFT o Chang(284) 3 B RZ LR EHARGEFT > = HMRAEZR
ZYEMERGER ~MAERERFNF R IRAMERA (120) » GoWk
BEEFORFTHAENS « ARKRAARFAZH LR AL S ES» HRINZ
BHERER AEBREMZERER R FANRFLZEE » — L RRHR—~
WEF2REEOD o st » ~RAAZRETABEES  hERRAFZHFLA
HEF HED a&-——ﬂi#ﬁ&ﬁ%zf?ﬁﬂéﬂﬂ'ﬁwﬁﬁiimﬁﬁﬁ °

FTESERADREGAERATHAE BH?
Table 13, Estlmated loss of rice production in Taiwan related to weeds.

2 ® RN TR/ RE
Cpmponents NT® /ha NT® million/island wide
A EEAEEES (RREL%) 8,240 5,9¢0
Loss, potential (base on 16% yleld reduction)
B. EREE
Loss, substantial
it 4l REER 888 5 828
Control expense Herbicide
ATHRAR . 1,0125 731
Manual weeding
i 1,882 1,359
Sum

e EREL (EHEBINE) ¢ - —
Loss after control (phytotoxicity-+competition)

7o e SR — —

Indirect loss (disease, insect:)

a Brf At ARSRL9T94 2 ARR BT ¢ K « 719,00000F » ZRENR  3AE A B (— 285
RgE) :15,138%/ AW RBETER (20 o
Calculation base on the following figures released by PDAF (1930) : rice hectage : 719,00ha,
Yield : 3.4 Tfha, rice value : NT® 18,138/T.

b REETEE=ERXTIHEZRES » BEISHR2BWORM 2T » Chiang B Leu (45) o
Potential Loss=Yieldx 16% (Average vield reduction from 99 tests).-

¢ WM  (RERR A RO — « “HIfERAEFARENE (18) ATREBRRTZEMT TALR
HEBE ] X130
Control cost : based on data of rice production cost released by PDAF(1980).

d BRI » ARAEEE -
Minimum.

e FErikiE R 5] -

Hard to evaluate.
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F ARG LEELHE

 Chiang & LeutS (& -+=) #4& 1974~1979 M E Y A SH509Es
EHERERT R EEZFHBALE o BB~ =My FRELRLT 8% + F2
16% o & 4B 46—~ AL W AN HL58.8265.1% » 2 B & 240 KHm T BEH
AR EE TR T

COEB L ABZABRIBAARFRKN  FRRATRL 1Ri&ﬁ&’mmz
l#ﬁivﬁﬁ%uﬁﬁo&ﬁﬁ&ﬁz&ﬁﬁgﬂm% XA EBREFREAZRE
BAfc AEDORALZARRBEBATHLRZANAAEANRR - B EFHR
&iiﬁ.ﬁ-ziﬂ%é}ﬁﬂﬁ-m) P 19795 F3 H AWM E kB0 SAZ A EAME R o U E
;imli($%ﬂ)3%5mz%%#%$lf'M%%%ﬁ%i%ﬁ&*m#iz
#RE13.6&E% e (RTZ) © |

& S

KOBRERZIEAAR M AEMABARELE  HEAERARKZER L
ERHRMFEARBYLEROBRAALENZFERRN o

CRARER ADRSRZIAREACRERERANZRAKRELRY AR
Kl o RIFLREZAMATRPRGLE » HRAARAREALAAHZH
go

BYZEFTIRABRELAZAE » HHERFTREAT + LR HTRZAR
CRARB N BRI E  ARBREENEK o RO REFRALRARHK
ZHk o MEAR AR T LD RRATY o

= A X R

1 EHM R 1973 A o BAERAMZER (A ERRFLERI;Y
. AATARAMLE®R) +46-58FH kit E Ao

2R 1973, TR o RAERKAZER (A ERREREREHART A
CRBMELES) 0 21—24F v gk ER o -

3, A ML 1971, KABHER P BABERAT (FFAKL®K) + 1351047
' KA Fio :
-4, g 1981. &ﬁﬂﬁ#m#iﬁ&ﬁzmi'mﬁiﬂ'ﬁ%SMo%—%ﬁ

Y T3S+ T LEN L AN T

5. RdLE 1971, s RABARE (FARIR) 4-T3R VREE A
© dke

(6 AXE 1978, BOASMRATRRE  ETEAAERBRZRER



42 Weed Sci. Bull. 3(1), February 1982

7., BAF 197]. S8 EGR&ZE RARBERT (RAHR LK) 2372560 » X4
£k o

8. B 1976. EMTHRBELAMBIRNZEE » FERFEEE A 18(3): 268
~275 0

9. ERET-zEE 1980, ERRARYE - FHERABRESETRY » Fdt EHo

10, g 1971, BIrEEKA BARBAERT (RAKLH) 77987 L A€
» A dk o

11, et 1972, 2ASATHERAL (V) o PREFERE 70 14(1): 41—450

12. sty 1980, ABEER RAERELELEE (254%) 162816388 » Eit
P AR

13 e 1980 MR EMZAN c PERBARYES S 4 1{1): 6080

14. i3 1968. AMEHRERDRYZAL - AXLKM B 1R EHELLN
kb R

15, £ K ERE 4 1968 EFHexzHY (Vol. 1,1) H2ERXSLELHR
i TR 3

16. &R PR P s 19751977, EREHFRATSFHR FZH o WiFF oy
v EY o EMo

17, £ EHEeBs R4 19751978, EREH3 (Vol. 1~V) » AKMBE
RN TRE 3 X |

18. EMARLKE 1979 EFHEARLERNBERNRE o LB EHT» £ &
o

19. =M EXkE 1980. HippHEFHeo IR RGEH & T EWHo

200 ERFEHE 198l EMEEFH o LHBGRG s EF 2 EH#o

21 £ AEEE 198l OO FiAEMEEMEHRHA o RHERKT £¥ > &
g o

22, glaH 1373 EFETA RAEARABLTE (H2ERKE LR HHE
TALAAAMAES) » 1138 » Eit+ ER o

23, gE K ~FHA 1978, BEBATRBARRBERZAL o HEBERAF -
6(8): T73—779

24, WA s 1978. KBO YA KLY Xanthomonas oryzae Z 32 8+ HAKBH
ATLREAAHE (PAMLS) » 1671847 » A4 £k o

25, ¥ REk 1978, AABYBE - R OIBH » A% E Ko

26, #EFA - 2mE 1978 BHBEHTORFRAc BEMA »23(1): 1319

27, BHBE~HHHRR 1977 RAAA A XK ERABO S A Vv v~ 4 DHK
@ik TH 63 BAKE o BEME 0 2201): 24—280 :

28, BWEZ MEHMESIRAR 1980, THZAA] LHMEINAZKFELA AT
BEDYHBETOWT o BEAL »25(2) ¢ 110—1150 '

29. $skpn—H s HARF 1980, <AL EThIELUBT ROV To Y



31.

32.

3,
3.
%6.

- application of pre-emergence herbicides on paddy field weed population.

37,

PERBRESHA FILF-M YERETIE2ZA 43

o 2001 42—47 -

EHEF 1980, X v s DARAREM T AARIRNC LT I REMTR

ERCMToE R BEME +25(1): 6 -9 o

FEmiy 1919, EXEMHASREE 18 ERBTALREARSHIRLF
19;{,0

EHFE-FLAR 1979 22 meBR¥LTFORPREACOWT c BEMT » 244)
1 281—285 ¢

HREECAABRE AR —~NEE 1976, REOHABELRER o F
BEXEREHREHMSL 92) 1 1351510

HREECARRE s HASRY > —~TEs 1976, YBoHRBELH IR o F
REXFALSHEHML 93 911080

AR ESERERE 1978, RepRomstXR - HdER 520 T WaR .
b & 3

Ahn, S. B., S. Y. Kim and K. U. Kim. 1975. Effect of repeated annual

In Proc. 5th Asia-Pacific Weed Sci. Soc. Conference. P. 287-292. Asia-
Pacific Weed Sci. Soc. Australia.
Arai, M. and R. Kawashima. 1956. Ecological studies on weed damage

of rice plants in rice cultivation (1,2). Proc. Crop Sci. Soc. Japan 25:
115-119,

. Bendizen, L. E., K. U. Kim, C. M. Kozak and D. J. Horn. 1981. An

annotated bibliography of weeds as reservoirs for organism affecting crops.

Ila. Arthropods. Chio Agr. Res. and Develop. Center. Res. Bull. 1125.

. Wooster, Ohio.

. Bendixen, L. E. 1981. Announcement of lst international conference on

- weeds as reservoirs for organism affecting crops. to be held at Ohio State
“Univ. Ohio. July 26-30. 1982. /

. Bleasdale, J. K. A. 1960, Studies on plant competition. In the Biology

of weeds (J. L. Harper Ed.), P. 133-142, Oxford, England.

. Chang, T. T. and H. I. Oka. 1976. Genetic variousness in the climatic

. . adaptation of rice cultivars. In Pro. Symposium on Climate and Rice.

Int. Rice Res. Inst. Publication, P. 87-111. Los Banos, Philippines.

. Chang, W. L. 1970. The effect of weeds on rice in paddy field. I.
- Weed species and population density. J. Taiwan Agr. Res. 19(4):18-28.
. Chang, W. L. 1970. The effect of weeds on rice in paddy field. II. Stage

.. of weed emergence. J. Taiwan Agr. Res. 19(4):26-31.

. Chang, W. L. and C. P. Mao. 1972. The effect of weeds on rice in

paddy field. 1II. Time of weed eradication. J. Taiwan Agr. Res. 21(2):



44

Weed Sci. Bull. 3(1), February 1982

45,
46.

47,

49.
90.
51.

52.

53.

55,
56.

57.

87-92. :
Chiang, M. Y. and L. S. Leu. 1981. Weeds in paddy field and their
control in Taiwan. In Weeds and wed control in Asia. Food and Fer-
tilizer Technology Center Book Series No. 20 P. 25-36. Taipei, Taiwan.
Chisaka, H. 1977. Weed damage to crops: Yield loss due to weed com-
petition. P. (J16. In Integrated conrol of Weeds (1. D. Fryer and S.
Matsunaka Ed.), Univ. of Tokyo Press, Tokyo.

De Datta, S. K. 1981. Perennial weeds and their control in rice in the
tropics. In Proceedings of the Symposium on Weed Control in Rice. Int.
Rice Res. Inst. Publication, Los Banos, Philippines.

. De Datta, 5. K. 1981. Weed control in rice in South and Southeast Asia.

In Proceedings of the Symposium on Weed Control in Rice. Int. Rice
Res. Inst. Publication, Los Banos, Philippines.

Holm, L. G., D. L. Plucknett, J. V. Pancho and J. P. Herberger. 1977.
The world's worst weeds: Distribution and Biology, Univ. of Hawaii
Press, Honolulu.

Horng, L. C. and L. S. Leu. 1977. Weed flora in rice paddy fields in
Taiwan. In Proc, 6th Asia-Pacific Weed Sci. Soc. Conference. P. 116-
122, Asia-Pacific Weed Sci. Soc. Asutralia.

Horng, L. C. and L. S. Leu. 1978. The effect of depth and duration of
burial on the germination of the annual weed seeds. Weed Sci. 26(1):
4-10.

Joint Commission on Rural Reconstruction. 1964. Weeds found on cul-
tivated land in western Taiwan. Plant Industry Division, JCRR, Taipei.
Kim, K. U. 1981. Weed control in Korea. In Weeds and weed control
in Asia. Food and Fertilizer Techology Center Book Series No. 20. P
37-50. Taipei, Taiwan.

. Kusanagi, T. 1977. Ecological control of perennial weeds in paddy field.

Japan Agr. Res. Quarterly. 11(2):73-76.

Kusanagi, T. 1981, Ecological aspects of weeds on paddy field. In Weeds
and weed control in Asia. Food and Fertilizer Technology Center Book
Series No. 20. P. 68-88, Taipei, Taiwan.

Li, Y. H. 1981. Farmer's weed control technology in rice in mainland
East Asia. In Proc. Symp. on Weed Control in Rice. Int. Rice Res. Inst.
Publication, Los Banos, Philippines.

Lubigan, R. T. and M. R. Vega. 1971. The effect on yield of the com-
petition of rice with Echinochloa crusgalli (L.) Beauv. and Monochoria
vaginalis (Burm. F.) Presl. Philippine Agriculturist 55:210-215,



PERERELTTH FEZAR-N VYERBTINZ2A 45

58, Manuel, J. S., L. E. Bendixen, D. A. Reynolds and R. M. Riedel.
1980. Weeds as hosts of Pratylenchus. Ohio Agr. Res. Dev. Cener. Res.
Bull. 1123. Wooster, Ohio.

59. Matsunaka, S. 1981. Evolution of rice weed control practices and research:
world perspective. In Proc. of the Symposium on Weed Control in Rice.
Int. Rice. Res. Inst. Publication, Los Banos, Philippines.

60. Noda, K. and S. Egudri. 1965. Emergence patterns of annual represent-
ative weeds which are commonly found on the paddy rice fields in south-
western Japan (studies on ecology of weeds on arable llands, Part 1).
Bull. Kyshu Agr. Expt. Sta., 11(2):153-170.

61. Noda, K. 1967. specific hazadous weeds and their conrol on paddy rice
fields. In Proc. 2nd Asia-Pacific Weed Sci. Soc. Australia.

62. Noda, K., K. Ozawa and K. Ibaraki. 1968. Studies on the damage to
rice plants due to weed competition (Effect of barnyardgrass competition
on growth, yield, and some eco-physiological aspects of rice plantts). Bull.
Kyushu Agr. Exp. Sta. 13:345-367.

63. Noda, K. 1977. Integrated weed control in rice. In Integrated control of
weeds (J. D. Fryer and S. Matsunaka Ed.), Univ. of Tokyo Press, Tokyo.

64. Noda, K. 1979. Present status and future challenge of weed problems in
southeast Asian countries. Nekken Shiryo No. 41, P. 60,

65. Pancho, J. V. and M. N. Guantes. 1962. Seed identification of common
weeds in lowland rice field. Philippine Agriculturist 46(7):481-513.

66. Sakamoto, S. I., H. Eto, A. Kazimoto and Y. Umeki. 1977. Effect of
successive applications of herbicides on weed succession in paddy fields.
In Proc. 7th Asia-Pacific Weed Sci. Soc. Conference. P. 295-297, Asia-
Pacific Weed Science Society, Australia.

67 Sharma, H. C., H. B. Singh and G. H. Friesen. 1977. Competition
from weeds and their control in direct seeded rice. Weed Res. 17:103-108.

68. Smith, R. J., Jr. 1968. Weed competition in rice. Weed Sci. 16:252-254.

69. Soerjani, M. 1973. Prospects for chemical weed control in Indonesia. In
Proc. 3rd Asian-Pacific Weed Sci Soc. Conference. P. 18-35. Asia-Pacific
Weed Sci Soc. Australia.

70. Sundaru, M. 1981. Weeds in paddy field and their control in Indonesia.
In Weeds and weed control in Asia. Food and Fertilizer Technology Center
Back Series No. 20. P, 57-61. Taipei, Taiwan.

71. Takahashi S. 1977. In Mannual for 3rd Symposium of Weed Science
society, P. 58-65. Japan.

72. Takasawa, Y. 1981. Ecology of Sagittaria pygmaea Miq. and its con-



Weed Sci. Bull. 3(1), February 1982

73.

74.

75,

76.

77.

78.

trol. In Weeds and weed control in Asia. Food and Fertilizer Technology
Center Book Series No. 20. P. 89-102. Taipei, Taiwan.

Teerawatsakul, M. 1981. Weeds in paddy and their control in Thailand.
In Weeds and weed control in Asian. Food and Fertilizer Technology
Center Book Series No. 20. P. 51-56. Taipei, Taiwan.

Yabono, T. 1966. Biosystematic study of the genus Echinochlos. Japan
J. Bot. 19:277-323.

Yabuno, T. 1981. Biology of Echinochloa species. In Proceedings of the
Symposium on Weed Control in Rice. Int. Rice Res. Inst. Publication.
Los Banos. Philippines.

Yamasue, Y. and K. Ueki. 1981. Biology for paddy weeds and their
control in lowland rice, In Proc. of the Symposium on Weed Control in
Rice. Int. Rice Res. Inst. Publication, Los Banos, Philippines.
Yamasue, Y., S. Koda and K. Ueki. 1981. Intraspecific variations in
growth, seed dormancy and herbicide susceptibility between strains of
Echinochloa crusgalli var. oryzicola. ohw. In Weeds and weed control in
Asia. Food and Fertilizer Technology Center Book Series No. 20. P. 103-
112. Taipei, Taiwan.

Zimdahl, R. L. 1980. Weed-crop competition. A review. Int. Plant Prot.
Center, Oregon State Univ. Press, Qregon.



