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Weed Management Using a Potential Allelopathic Crop
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ABSTRACT

Allelopathic compounds as naturally occurring herbicide have originally reported from local veg-
etation since B.C. 300. These compounds are known as secondary plant metabolites which released
from plants into the environment often attract or repel, nourish or poison other organisms. In
recent, many natural plant allelochemicals be used to attempt to biologically or ecologically
control weed among worldwide weed scientists. Some allelochemicals have also used as fungi-
cides, insecticides, and nematodicides, and were less than man-made agrochemicals to damage the
global ecosystem. It makes efficient use of resources intemal to the farm, relies on a minimum of
purchased inputs. Some scientists selected for allelopathic activity when breeding weed-controlling
cultivars of rice, sorghum, cucumber, surflower etc. Thus, this paper is focused on allelopathic
compounds isolated from cultivated crop with the high potential of prospective herbicides. The
most environmentally acceptable and sustainable approach to utilization of allelopathy for weed
control is to develop plant cultivars with proven allelopathic characteristics. In rice accessions,
there are 60 cultivarsflines which have known as allelopathic activity and some of these cultivars
control weed more less 90% within certain radius of activity. These accessions are originated from
15 countries including Korea, Japan, USA, India, Philippines, Indonesia, Laos, Taiwan, Afghani-
stan, Mali, Pakistan, Colombia, Egypt, China, and Dom. Rep. From these cultivars, the most
common allelopathic compounds identified in rice are p-Hydroxybenzoic, Vanillic, p-Coumaric, and
Ferulic acids. In addition, allelopathic lines of the following crop have shown inhibition of weed
growth : beets(Beta vulgaris), lupin(Lupinus spp.), com(Zea mays), Wheat(Triticum aestivum), oats
(Avena spp.) peas(Pisum sativum), barley(Hordeum vulgare), rye(Secale cereale), and cucumber
(Cucumis sativus). Thus, future allelopathy research must be designed its potentially phytotoxic
propertices and the ecotoxic features of the allelochemicals from release to degradation;its eco-
logical sustainability, its allelopathic effect in early growth stages, and selectivity properties in

combination with chemical stages, and selectivity properties in combination with chemical concen-
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trations. Also, research approach in allelopathy might be screened for highly allelopathic germplasm

collection of crops, the idea being to ultimately transfer this agronomic character into improved

cultivars by either conventional breeding or other genetic transfer techniques.
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Table 1. Distribution of flavonoids in higher plant and its characteristics
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Table 2. Alkaloid compounds founded in higher plant.

ED <l HEA ¢ alkaloid &
A2 E
w9 Vinca rosea ajmalicine benzylisoquinoline
=3} Senecio jacobaea senecionine pyrrolizidine
Z 3} Cytisus laburnum cytisine quinolizidine
v w7} Strychnos nux-vomica strychnine
v}7] =} Arcangelisia flava berberine protoberberine
oFHu] 2} Papaver somniferum morphine, codeine, thebaine morphine
vl }ejolafu] 3} Aconitum napellus aconite diterpene
B 3} Cinchona officinalis quinine quinoline
Uragoga ipecacuanha emetine emetine-type
£33} Skimmia japonica skimmianine quinoline
7} A 2} Solanum tuberosum solanine, chaconine steroidal
Atropa belladonna atropine tropane
Nicotiana tabacum nicotine pyridine
WA A B
A 53 Narcissus pseudonarcissus galanthamine, tazettine
i) 3} 1) Colchicum autummale colchicine tropolone

A7l Cadaverine S

A AR old

Pyridine3} -2 Aspartic acid®} Glyceroleil 4]
Sz} AlkaloidE A 27%x] @8z £FL
wor] 2 AEEE ksl & 2& diE

o fr)akelvt 84 olelxal LY
Al Z)c}h. 3 Cinnamic acid+
$4E A5 AP $

gl =z ek,

S84 ol
Adse Ao

#ql Alkaloid®] £ %5 viehd zlojct.

2. F HAHRAY 2 JIF
7l AlxiEd 9 A%

Ad A=A FAe] Axyd 2 Ay
Aol #Fodsl= &2 2A = Parasorbic acid, Cou-
marin, Scopoletin 5] 2] FAIE A& A 33}
v UmbelliferoneS #.2] A xRS Assl=
Aoz eA gl

IR S I !

Cinnamic % Benzoic acid, Aldehydes+= Phen-
ylalanine 43¢ A& gtc}. Cameron ¥ Julian”
2 Cinnamic % Ferulic acidst =32 A&
&} 8} 50uM Catechine]+} Chlorogenic acids
= 9Agd T = 23RS o
Aske Aoz wasw qdch B8 BAAY
Aol = PolyphenolgtaFe] FZHeALEA A o
2 - AR FFgE vAE ALFAA &
g sl Aoz dEAw glch =37

Ferulic acid: 84 X|8}4F §AS 2214]7]

o zEEas

ANzgd AdEe] WAHAZZEHY] Axag
L2 HEAEA S| IAA(Indoleacetic acid)
FEE A#A 7)o o}&w Chlorogenic, Cinna-
mic, Benzoic acids 5% IAA A§Alo] Fois}
= 7Hdeg g8zt 53] Hel(Avena sativa L)
Z93 F(Pisum sativum L) F3-& HEE
of z]2]gt 73} Monophenol& IAA decarboxyla-
tiong 3% A]7]w] Polyphenol->- TAA A3HAIS
2AANGD, HEnA B AFATLE Uy
Aoz HEAEAo] 1AA A &2 =
Aajele 2A 22Fer EReT sl F
Chlorogenic, Caffeic, Ferulic, Protocatechuic acids
£ 1AA$4E A #se, p-Coumaric, p-
Hydroxybenzoic, Vanillic, Syringic, Phloretic
acidsE-& IAA ALEAE 23A)7)+= ALoZ ¥
33tz g)ep”. =3}, Pholyphenols& GA A
2 A5l vt 2 Polyphenol2 ABA A&
2271 Aoz Az Qo 4,
Coumarin, Ferulic, Gallic, Tannin, Cinnamic acids

rﬂ-

-84 -



< 1M FEeAE ABA AR S AA 3
Rutin, Morin, Quercetin, Chalcone-& 1M ¥ % 0|
AE A e Aeg dexz 9t
2 BEA4zg

AR AL EAL A FAWY dALEA
AA - el fddte AazSol FFk
+ v A} Phenols& ofn|i-Ab AFA HAql
Amylase &40l ©33F-g v x| v Jain and Srivas-
tava’’% Salicylic acid 10iM A5 oA 255
(Zea mays L.)2] Nitrate reductase &A1& Zz|
A|F1A " 100MM LFEolA e S z2A A
A7l Ao Busty gich 4, dy-E
2] Caffeic @ Gallic acidst= Phenylalanine am-
monia-lyase A& ZA AAMA T Aoz o
CREREE

o]ule]] W& allelochemicals-2 Proteinase, Pec-
tolyic # A, Catalase, Peroxidase, Phosphorylase,
Sucrase, Cellulase, Succinic dehydrogenase %2J
AT 2 84 Aq3te Aer deAn
3),11}36). :

I Hz=d HE2FSHE % 018

AA F8 w7k A s
24 FHE EAzAA AR A FF
kgHe] - AH g Azl oy
A A E F2 sta o a2 5344
Ao et o Agoz gl Wit o =
= B ed ol F wAdeR a9l
of, A fHuAY Fze g AT

I'N'ﬁf !

f

A e AAert B3] o= AR BHF
7 8 IR T FrERAE Hg
Allelopathy o] &2 2 #AAql xwe 2 3

AR FdrE Al B2 FAEF stn
rl & zAE:ulAE $1F Allelopathy o] 4
= HI7MA ZA 471A] whge] de R A gl
t}. 1. Allelopathy 544 A Al =& 2HE
& A AlelA hzubA|ste whl, 2. Alle-
lopathy Al % ml ZAZxZ o]f ARAA 2
EofAlZ 5 o4, 3. {43t Allelochemicals&
e - FAA % AAzAAE, 4 AzA

AEEE $AS 5T F2UAY Fojdt. o)
24 AEEF S40 2 AzwAe

T 2 FrlddA s wiEAg sdog
7He o olvk wheba] #H 3k AA

FaI7AA BuEa o=

A H ol & #H3

Aelshd o5 At
7}. ¥ (Oryza spp.)

He AANA B Fad 2EF sy
otk tifo] HZ W zfuiofale] Feje] o
oAl oy wE At
A2 FEHE2 dAsegZA gz e}
2 ARl WS o felste] g ol
Hap ol AAolr)

D ¥ 59 Az A

AA Za W AR QD AR ATl
A= Al zA W EF(Allelopathic rice germplasm)
< o] 83 AdA, AN gxuA V&
el WE FALE dta 9lew AF7pA o
AAR Qe F2 Az4 WEFS ¥ 33 2
o] 617} FZ/AFolth?. 53] ©F Arkansas
tistol A= 1988 ¥ A% 50002 FAE
Aol A Az AAE 7 BH o] F 191F
(3.8%)°] #FA-S vl 19893 ¥ o}E 5000
& A R AAT A 1565(3.1%)
o] Zyzt =AtZ(Heteranthera limosa)dl %2 A
284S 3 Aoz yusty b o}
%2 %% Echinochloa sp., Ammania coccinea,
Brachiaria platyphylla G-o| % a3}71 <A = g]
ol o]E EFMAIEF 200F, 39%) 5> AA
2770 A FAALNE FAFl e o] 5 7
T Az HEEFS TS FF50 d
A F A ZAIg AIb H limosa, A. coccinea,
Bacopa rotundifolia’= 72-95%2 & WAVHE
B} Ze) A Az W EF W3z
& FAl A= A #@AuFAR(Cyperus
iria) Al FA] A A} v 2> WAz}
£ 2ok tie] 1992 FAAEwAE 9
g olE #& Az HEFT BEFE TR
é*"} 9’6‘T:
foliaoll A3l 2 w7 37-48cm 5 80% <

¥
(3]

Azd AHE2FF

8 489 ATAHE

’ 1
o]' I’E’E‘

A. coccinea, H. limosa, B. rotundi-

-85 -



Table 3. Rice accessions with indicated allelopathic activity ; origin, testplant, and source

Germplasm Origin Test plant Source
Arabi Egypt Echinochloa crus-galli Hassan et al., 1994
Asominori Korea Lactuca sativa Fujit, 1992
Bala India Echinochloa crus-galli Hassan et al., 1994
Bodat Mayang Indonesia Lactuca sativa Fujii, 1992

Echinochloa crus-galli Preliminary results
Buramada Unknown Lactuca sativa Fujii, 1992

Cyperus iria Preliminary results
Canabongbong Philippines Lactuca sativa Fujii, 1992

Echinochloa crus-gaili Preliminary results
CiCA4 Colombia Heteranthera limosa Dilday et al., 1991

Cyperus iria Preliminary results
Cuba 6558A uUs Ammania coccinea Dilday et al., 1989b
Cuba 65V58 Us Ammania coccinea Dilday et al., 1989b
DamNgo Laos Lactuca sativa Fujii, 1992
Dandzai Pakistan Brachiaria platyphylia Dilday et al., 1989a
Deng Mack Tek Laos Lactuca sativa Fujii, 1992
Donolumi Kunluz Afghanistan Heteranthera limosa Dilday et al, 1989b
Dular India Cyperus diformis Hassan et al., 1994

Echinochloa crus-galli Hassan et al., 1994
Geraldine Unknown Lactuca sativa Fujii, 1992
Hokuriku 127 Unknown Lactuca sativa Fujii, 1992
IET 1444 India Echinochloa crus-galli Hassan et al.,, 1994

Cyperus iria Preliminary results
India AC 1423 India Heteranthera limosa Dilday et al., 1991
IR 644 163 1I Philippines Heteranthera limosa Dilday et al., 1989a
IR 781-497-2-3 Philippines Heteranthera limosa Dilday et al., 1991
IR 1044-50 Philippines Ammania coccinea Dilday et al., 1989b
IR 1108-16-1 Philippines Echinochloa crus-galli Hassan et al., 1994
IR 2006-P3-33-2 Philippines Cyperus diformis Hassan et al., 1994
IR 41996-50-2-1-3 Philippines Echinochloa crus-galli Preliminary results
IR 63429-23-1-3-3 Philippines Cyperus iria Preliminary results
JENA 015 Unknown Lactuca sativa Fujii, 1992
Jyukkoku Japan Lactuca sativa Fujii, 1992

Echinochloa crus-galli Preliminary results
Kahei Japan Lactuca sativa Fujii, 1992

Cyperus iria Preliminary results
Kim Rad F87 Unknown Cyperus diformis Hanssan et al., 1994
Kouketsumochi Unknown Lactuca sativa Fujii, 1992

Cyperus iria Preliminary results
Kwansansack Korea Echinochloa crus-galli Preliminary results
Li Zi Hong China Lactuca sativa Fujii, 1992
Mack Kheua Laos Lacutca sativa Fujii, 1992
Mon 2 Wuan China Heteranthera limosa Dilady et al., 1989a
Musashikogane Japan Lactuca sativa Fujii, 1992
NATO/9209 Salf us Heteranthera limosa Dilday et al., 1989a
AROS/3NROS
Nepal No. 8 Unknown Lactuca sativa Fujii, 1992

Cyperus iria Preliminary results
Nourin 29 Japan Lactuca sativa Fujii, 1992
NSSL 10/28 STF uUs Heteranthera limosa Fujii, 1992
NSSL 10/28 STP 8 us Heteranthera limosa Dilday et al.,, 1991
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Table 3. Continue

Test plant

Source

Germplasm Origin
O. glaberrima Mali
O. glaberrima Unknown
TOG 8148
Padi Kenikir Puti Indonesia
Phil MCVR Philippines
Red Khosha Carma Afghanistan
Rikuu 132 Japan
Sakha-2 India
Sathi India
Sekizan-HV Japan
Shuang-Chiang-30-21 Taiwan
Taichung Native 1 Taiwan
Takanenishiki Japan
Tang Gan Unknown
Tono Brea 439 Dom. Rep.
Tsai Yuan Chon Taiwan
T65/2x-TN-1 Philippines
UNMO MGVR Indonesia
UPR 82-1-7 Unknown
Woo-Coo-Chin-Yo Taiwan
Yamayukata Unknown

Echinochloa crus-galli
Lactuca sativa

Lactuca sativa
Echinochloa crus-galli
Heteranthera limosa
Heteranthera limosa
Brachiaria platyphylla
Echinochloa crus-galli
Lactuca sativa
Lactuca sativa
Heteranthera limosa
Cyperus iria
Heteranthera limosa
Echinochloa crus-galli
Lactuca sativa
Lactuca sativa
Echinochloa crus-galli
Cyperus iria
Heteranthera limosa
Heteranthera limosa
Heteranthera limosa
Brachiaria plaryphylla
Echinochloa crus-galli
Heteranthera limosa
Lactuca sativa
Echinochloa crus-galli

Preliminary results
Fujii, 1992

Fujii, 1992
Preliminary results
Dilday et al.,, 1989a
Dilday et al.,, 1989a

Dilday et al., 1989b
Hassan et al.,, 1994
Fujii, 1992
Fujii, 1992

Dilday et al.,, 1991
Preliminary results
Dilday et al., 1991
Preliminary results
Fujii, 1992

Fujii, 1992
Preliminary results
Preliminary results
Dilday et al., 1989a
Dilday et al., 1989a
Dilday et al.,, 1991
Dilday et al,, 1989b
Hassan et al., 1994
Dilday et al., 1991
Fujii, 1992
Preliminary results
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Table 4. Effect of allelopathic rice germplasm on weed control

Germ- Weed control Germ- Weed control Germ- Weed conirol
plasm 35 0015 35 om 3 15 35 plasm 35 15 35
DAT' DAT* DAT DAT' DAT’® DAT DAT' DAT® DAT’
AR1 39.0 4 7 ARI5 449 3 2 AR29 526 4 8
2 1.5 5 8 16 449 4 2 30 47.1 4 8
3 8.2 6 9 17 555 4 2 31 728 3 3
4 489 7 9 18 49.7 4 3 32 713 3 5
5 40.5 6 7 19 30.9 4 4 33 72.1 3 6
6 298 5 5 20 589 3 3 34 50.0 3 8
7 574 5 7 21 54.1 3 2 35 43.1 4 9
8 29.5 4 2 22 75.0 3 6 36 313 4 9
9 62.2 4 3 23 4.1 5 8 37 62.5 4 8
10 51.5 3 4 24 53.0 4 8 38 0 4 8
11 29.5 3 3 25 62.2 3 7 Check - 5 8
12 475 4 4 26 67.3 3 5 (Hwasung-
13 76.5 4 3 27 53.0 6 9 byeo)
14 46.7 4 3 28 59.2 5 8
' : Based on dry weight(%)
® : Rating scale(0-9) 0°: 100%, 9 : 0%
AR 1 : TAICHUNG NATIVE 1 AR 2 : WOO CO CHIN YU
AR 3 : TSAI YUAN CHOUI AR 4 : NORIN 29
AR 5 : TAKANENISHIKI AR 6 : CANABONGBONG
AR 7 : KAHEI AR 8 : SHUANG-CHIANG-30-21
AR 9 : TONO BREA 439 AR10 : MACK KHEUA
ARI11 : DAM NGO ARI12 : DENG MAH TEK
AR13 : CICA 4 AR14 : BODAT MAYANG
ARI5 : SATHI AR16 : DAUDZAI
AR17 : ASIMINORI ARIS8 : IR 52341-60-1-2-1
ARI19 : IR 50363-61-1-2-2 AR20 : IR 41996-50-2-1-3
AR21 : MUSASHIKOGANE AR22 : SANGHAEHANGHEYLNA
AR23 : MOROBEREKAN AR24 : SPEAKER
AR25 : DINORADO AR26 : IR 63429-23-1-3-3
AR27 : NEPAL NO.8 AR28 : JENA 015
AR29 : BURAMADA AR30 : YAMAYUTAKA
AR31 : TANG GAN AR32 : KOUKETSUMOCHI
AR33 : PSBRC 10 AR34 : DULAR
AR35 : SEKIYAMA AR35 : SEKIYAMA
AR36 : JIKKOKU/TUKKOKU AR37 : UPR82-1
AR38 : IET 1444
Aol ZA JAFHE HALE ehd, o 2) o AEEL A2EA
Callus 2% 3 A &3] AAH= W ZAEEd 23 ¥ fFgidd At B
Aoz Jeht B Callus 2A 0258 4 i we Holg*™. Chou and Ling uwg
A EAo] AREE Hed FAsy Q. EAHUFS A ST At ¥ Y
okl ]tz ok W(Oryza perennis)E o4 alle- 7|4 ZZ3loAA AEAAEA-] HAEH %i:l
lopathy 548 FHAstadc}”. 24%F9 °VEE§ o, 2| F 454 71 T2 AF A&7t A
FAg A3} O. perennis7} vl F2] WAl ek g 2AAYAME wo] e ate]

L 68% A= AR B yEy Qv

aA AA=EDges A4 2w wAgAd AEA

- 88 -



4w}t duid o g dutede W 58
F Ak Wejal wE BN W FH
o] 25% 74# "ol Aoz B ik
ob-gw] =l o3 o AE F A, 9,
Lens sp. Convolvulus arvensis, Phalaris minor &
o] wholod Aol #3 Mam% e gl
ol#dt Axt= ulg AEEd AT FAE A
F2 F2 ART-ET Aty AAe] aA o
A e AR dHA 2 vk ol EoF Fol
Falg)olgle AFAA Eale] Hujo A H
ZE A F2p £ Aol Ay <,
2712 o) ¥dE Qe Asalr] WE Ao
2 FAs=iv}
3) W AxAded B4

duig oz nE AFL 27 gAbEAE A
Aok A g7 G A Qe W A ZAE
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Table 5. Potential allelochemicals found in rice and wild rice

Compound Found in

Source

p-hydroxybenzoic acid Decomposing straw

Straw
Leaf and stem(O. perennis)
Rice soil
Rice soil
Vanillic acid Decomposed straw
Straw
Leaf and stem(O. perennis)
Rice soil
Rice soil
o-hydroxyphenylacetic = Decomposed straw
acid Straw
Rice soil
Ferulic acid Decomposed straw
Straw
Leaf and Stem(O. perennis)
Rice soil
Benzoic acid Straw
Salicylic acid Straw
Protacatechuic acid Straw
Leaf and straw(O. perennis)
A -resorcylic acid Straw
Caffeic acid Straw
Sinapic acid Straw
Gallic acid Straw
Leaf and stem
Gentisic acid Straw
Syringic acid Rice soil
Straw

Decomposed straw

Leaf and stem(O. perennis)
Rice soils

Leaf and stem(O. perennis)
Leaf and stem(O. perennis)
Decomposed straw

Straw

Leaf and stem(O. perennis)
Rice soil

m-coumaric acid
o-coumaric acid
p-coumaric acid

Chou & Lin, 1976 ; Chou et al.,
Kuwatzuka & Shindo, 1973
Chou et al., 1991

Wu, Liu & Chao, 1976

Chou & Chou, 1979

Chou & Lin, 1976 ; Chou et al.,
Kuwatzuka & Shindo, 1973
Chou et al., 1991

Wu, Lie & Chao, 1976a,b

Chou & Chou, 1979

Chou & Lin, 1976 ; Chou et al,,
Kuwatzuka & Shindo, 1973
Chou & Chiou, 1979

Chou & Lin, 1976 ; Chou et al,
Kuwatzuka & Shindo, 1973
Chou et al., 1991
Chou & Chiou, 1979
Kuwatzuka & Shindo,
Kuwatzuka & Shindo,
Kuwatzuka & Shindo,
Chou et al., 1991
Kuwatzuka & Shindo,
Kuwatzuka & Shindo,
Kuwatzuka & Shindo,
Kuwatzuka & Shindo,
Chou et al., 1991
Kuwatzukam& Shindo, 1973
Chou & et al., 1979

Kuwatzuka & Shindo, 1973
Chou et al., 1991

Chou et al., 1991

Wu et al, 1976

Chou et al. 1991

Chou et al., 1991

Chou & Lin, 1976 ; Chou et al.,
Kuwatzuka & Shindo, 1973
Chou et al., 1991

Chou & Chiou, 1979

1977 ; Chou, 1986

1977 ; Chou, 1986

1977 ;

1977 ; Chou, 1986

1973
1973
1973

1973
1973
1973
1973

1977 ; Chou. 1986

¢ EIAolel, S} FReAE st o]
At cpdAgtlis gl g Aoz o
HAch 53] 5L A w2 5
T D
o] 95%7HAl AZA AL okgE YO £& 5
4 FEA FEES olf AR A
FA gtz e}, AR RS FA A s sk
o GCE o]4 d#HeEEdE 4T A
Salicylic, Hydroxybenzoic, Vanillic, Syringic,

77} ghs Ak,

Coumaric, Ferulic acids 2.

wh, 7)€}

Allelopathy 3 A 24 AE24 REUA
vorbsAel w8 z—}ui/‘i—‘c‘ H, sfjuletr],
g, el ® W, He, A, L], {4
7, 3, ALEAE, ofvks, AL, T §ol
gJow, &% o|E =ztEdl g Allelopathy &l
FE A ol FolHoF & Fe|ch
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