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INTRODUCTION  

Although, chemical weed control is the most 

cost effective and most widely used weed con-

trol method in rice cultivation, their use is be-

coming increasingly unpopular due to height-

ened environmental consciousness of the pub-

lic. Fast developing herbicide resistant weed 

ecotype is another serious threat of chemical 

weed control. Therefore, attention is focused 

on reducing the use of synthetic herbicides and 

to develop alternative weed management meth-

ods for agro-ecosystems. During 20th century 

plant allelopathy caught more attention as an 

environmentally friendly weed management 

method in agro-ecosystems. Although the phe-

nomenon of allelopathy has existed for thou-
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ABSTRACT 
Weeds reduce rice yield by competing with the crops for light, nutrients and moisture. This competition is aggres-

sive at seedling stage of the crop. Therefore, weed management at seedling stage is important to ensure higher 

yield at harvesting. Number of dominant and persistent weeds can be identified in Sri Lankan rice fields. Out of 

them Echinochloa crus-galli L.(Barnyard grass-BYG) is identified as most troublesome weed in irrigated rice eco-

systems in Sri Lanka. Weed suppressive ability of rice is widely varied with its cultivar. Therefore an experiment 

was conducted with an objective to evaluate allelopathic abilities of 30 Sri Lankan traditional rice varieties on 

growth of BYG using rice/ BYG mixed cultures in trays, double pot technique and a field experiment. RCBD De-

sign was used for all these laboratory, green house and field experiments. Initially significant (p≤0.05) differences 

in plant height and dry weight were observed in rice/BYG mixed-cultures relative to BYG mono-cultured controls 

in tray experiment. Then 8 varieties which showed highest and the variety which showed lowest allelopathic po-

tential in tray experiment were further tested in double pot technique and in field experiment. Similar results 

were observed except variety Pokkali. Among the 30 rice varieties, Masuran and Kaluheenati showed greatest 

inhibitory effects on BYG growth and at field experiment these values were greater than 40% for BYG dry matter 

accumulation. However, further experiments by extracting allelochemicals should be conducted to conclude these 

varieties with greater allelopathic potential.  
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sands of years, intensive scientific research on 

this field has been started in past century (An 

et al., 1998).  According to Duke (2002) syn-

thetic herbicides have only 17 known molecu-

lar sites of action whereas plants produce a 

complex mix of chemicals whose active ingre-

dients could have multiple sites of action and 

which could minimize the threat of herbicide 

resistance.  

 

Allelopathy is defined as the direct or indirect 

harmful or beneficial effects of one plant on 

another through the production of chemical 

compounds that escape into the environment 

(Rice, 1984). Allelochemicals are released 

into the environment by means of 4 ecological 

processes ie. root exudation, leaching from 

aboveground parts, volatilization and by de-



 

 

laboratory bioassays for initial allelopathic in-

vestigation in rice cultivars (Khanh et al., 

2007; Asaduzzaman et al., 2010). Many re-

searchers have been showed that bioassays are 

the most convenient, effective and simplest 

way to estimate the allelopathic potential of 

rice as comparatively large number of rice cul-

tivars can be examined in a limited time and 

space all year round (Khanh et al., 2007). 

Among several bioassays, sandwich method 

(Fujii et al., 2003), agar medium selection 

(Fujii,1992; Wu et al., 1999), plant box method 

(Khanh et al., 2007), Double Pot Technique 

(Karim et al., 2012), hydroponic methods (He 

et al., 2012) and relay seedling method 

(Navarez and Olofsdotter, 1996) have been re-

ported and tested for bioassays. So far a rice 

variety with higher allelopathic potential has 

not been developed.  

 

Rice has been cultivated in Sri Lanka since an-

cient times. Documented history of rice culti-

vation in the country dates back to 600 BC. 

During that time most cultivars used, were ex-

clusively traditional and mostly of long dura-

tion and some of them were photoperiod sensi-

tive. Later with the introduction of high yield-

ing fertilizer dependent improved rice, very 

few varieties are grown around the world only 

considering yield and appearance of the end 

product. Recently health benefits of traditional 

rice attracted attention with the increase of life 

style related diseases like cancer, heart diseases 

and diabetics. Therefore, the demand for tradi-

tional rice goes up and some individual farmers 

and farmer’s societies are now growing tradi-

tional rice varieties adopting same agronomical 

package recommended for improved rice culti-

vation. 

 

The extent of yield loss depends on several fac-

tors such as fertilizer, agronomic factors, cli-

matic factors, genetic factors, weed species and 

weed density. There are large numbers of 

weeds identified in rice fields which effect rice 

plant growth, development and final yield. Out 

of them Echinochloa crus-galli L. (Barnyard 

grass-BYG) is one of the greatest yield-
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composition of plant material (Rice, 1984; 

Reigosa et al., 1999).  

 

Allelopathic potential in rice is first discovered 

by Dr. Robert Dilday in Stuttgart, Arkansas, 

USA, who screened over 10 000 rice acces-

sions during 1988 and 1989 (Dilday et al., 

1989). Around 3.5% of the lines screened dem-

onstrated a degree of weed control suggesting 

that allelopathic potential does exist within the 

species (Dilday et al. 1994). They considered 

rice accessions as allelopathic accessions if 

they resulted 10 cm or greater weed-free radius 

around the rice plant. After that many findings 

have been reported on allelopahic abilities of 

rice germplasm and number of rice accessions 

having allopathic potential have also been de-

termined in different places (Ahn and Chung, 

2000; Chou, 1999; Dilday et al., 1994; Fujii, 

1992; Garrity et al.,1992; Hassan et al., 1994; 

Lin et al., 1992; Olofsdotter et al., 1995, 1999; 

Kim et al., 1999; Chung et al., 1997, 2000, 

2001a, 2001b). Those experiments showed sig-

nificant differences in allelopathic ability 

among rice varieties. Several allelochemicals 

were also extracted from different parts of rice 

plants and these chemicals are assumed to act 

in an additive or synergistic way rather than in 

an isolated way (Courtois and Olofsdotter, 

1998). Some of the genes responsible for rice 

allelopathy have also been identified (Xu et al., 

2011; Xuan et al., 2005). However, the study 

of allelopathy has provoked so much contro-

versy as plant-plant interactions have been con-

sidered to be predominantly mediated by com-

petition for limited resources.  Therefore, al-

lelopathy works with resource competition and 

many other ecophysiological processes inter-

acting simultaneously. Olofsdotter (1998) 

pointed that separation of allelopathic effect 

from interference of resource competition ef-

fect is essential to optimize weed reduction 

through allelopathic potential of rice. As a rem-

edy for the above problem various laboratory 

screening techniques have been developed to 

measure allelopathy, separating from the inter-

ference of resource competition. Several au-

thors reviewed the importance and necessity of 
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limiting weeds in the irrigated rice systems of 

Sri Lanka.  According to Smith (1988) and 

Stauber et al., (1991), BYG may reduce rice 

yield from 38% up to 64% depending on rice 

varieties. Therefore the main objective of this 

study was to evaluate BYG suppressive abil-

ity by 30 Sri Lankan traditional rice cultivars.  

 

MATERIALS AND METHODS 

Plant materials 

Thirty traditional rice varieties as shown in 

table 1 were used for this experiment. The 

seeds of traditional rice varieties were col-

lected from “Farmer Federation for Conserva-

tion of Traditional Seeds and Agri-

Resources”, Homagama. The initial germina-

tion of the collected seeds was more than 

80%.  

 

Experimental procedure for tray experiment 

Pre-germinated seeds of rice and BYG were 

sown (3x3cm spacing) in plastics trays 

(32x14cm) filled with paddy field soil in al-

ternate rows (3 rice rows and 2 BYG rows) in 

glasshouse (Figure 1a). In a tray there were 3 

rice and 2 BYG rows and per row there were 

9 plants. Basal dressing was added according 

to the fertilizer recommendations of Depart-

ment of Agriculture, Sri Lanka, before sow-

ing seeds. Manual weed control was adopted 

for all other weeds and water was added to 

each tray daily to maintain similar water 

level. The control was setup with monocul-

ture of BYG in 3x3cm spacing. Randomized 

complete Block Design (RCBD) with three 

replicates was assembled for this experiment. 

Thirty days after seed sowing, plant height-

PH (the distance from the base of the plant at 

ground level to the top of the highest  ex-

tended leaf) and dry weight-DW (oven dried 

at 65oC for 72 hrs until constant weight) of  

BYG seedlings were obtained. The inhibition 

percentage (IP) was used to assess the inhibi-

tion of each rice varieties on growth of BYG. 

The IP was calculated as follows, 

IP = (1- Treatment/Control) × 100 (Chung et 

al., 2001b) 

IP>0 and IP<0 indicates inhibitory effects and 

stimulatory effects respectively.  

PH and DW taken from each rice/BYG mixed 

cultures were used to calculate Relative Com-

petition Intensity (RCI) as follows to evaluate 

the competition between the selected rice va-

rieties and BYG, respectively.  

 

RCI = (Pmono-Pmix)/ Pmono (He et al., 2012) 

Here, Pmono represents the PH or plant DW in 

BYG monoculture (control) and Pmix repre-

sents the PH or plant DW in mixed-cultures 

(Treatments). Positive RCI values indicate 

competitive inhibition and the negative values 

indicate competitive facilitation. 

 

Double Pot Technique 
This experiment was conducted to separate 

competition effect and allelopathic effects of 

selected traditional rice varieties on growth 

and development of BYG. Nine traditional 

rice varieties were selected based on the re-

sults of the tray experiment. According to the 

Double Pot Technique described by Karim et 

al. (2012) two types of pots were used, one is 

small and another is big. Each of the small 

pots had pores at the bottom, but the bigger 

pot had no pores. After filling up the small 

and big pots with paddy field soil, the small 

pots were placed at the top of the bigger pots. 

The small pots were provided with the 2-week 

old rice plants at the rate of three plants per 

pot.  BYG weed seedlings of the same age 

were raised on the surface of bigger pot 

around the base of smaller pots (Figure 1b). 

The control treatment was only BYG weed 

without rice plants. Regular watering and 

manual weeding was done to ensure normal 
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Figure 1. Arrangements of plants in (a) 

Tray experiment, (b) Double pot experi-

ment and (c)  Field experiment 

a b c 
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growth of rice and BYG plants. Treatments 

were arranged as Randomized Complete 

Block Design with three replicates and experi-

ment was conducted for 40 days. PH and DW 

were recorded after 40 days of seed sowing. 

The inhibition percentage (IP) was calculated 

as described earlier. 

 

Variety 

Inhibition Percentages RCI of BYG mixed with rice 

PHI % DWI% RCI for DW RCI for PH 

Pachchaperumal 24.8 82.0 0.82 0.234 

Herath Banda 11.38 77.27 0.77 0.101 

Rathheenati -2.76 -8.30 -0.08 -0.048 

Kaluheenati 54.81 60.57 0.61 0.544 

Sula 34.10 43.20 0.43 0.330 

Sudumurunga 26.94 34.39 0.34 0.255 

Dahanala 45.31 45.93 0.46 0.443 

Hodarawalu 19.66 28.63 0.29 0.186 

Pokkali -13.86 -21.43 -0.24 -0.196 

Handiran 8.57 12.70 0.13 0.069 

Rathal 19.48 35.50 0.36 0.181 

Galsiyambala 29.23 41.63 0.42 0.280 

Gurusinghe wee 46.19 36.40 0.37 0.457 

Masuran 56.75 76.63 0.77 0.556 

Duru wee 24.30 31.50 0.32 0.229 

Rathkaya 9.27 13.03 0.13 0.077 

Behethheenati 9.68 -6.13 -0.06 0.081 

Suwal 27.93 21.03 0.21 0.266 

Batapolael 20.83 44.72 0.45 0.193 

Unakola Samba -19.89 -13.93 -0.14 -0.220 

Murungakayan 8.16 12.17 0.13 0.066 

Madthawalu 20.07 31.90 0.32 0.186 

Gonabaru 37.68 46.35 0.47 0.365 

Hichchinanghi 30.63 35.43 0.36 0.291 

Munchalalagi 34.10 27.90 0.28 0.329 

Mudali wee 20.48 45.47 0.46 0.189 

Godaheenati 7.22 3.63 0.04 0.056 

Kurulutuda 25.76 31.40 0.32 0.244 

Suduru samba 9.92 17.23 0.18 0.081 

Wathidahathala 25.76 36.33 0.37 0.246 
     

CV 4.17 3.27   

LSD 0.44 0.38   

Table 1. Inhibitory effects of different rice varieties on barnyardgrass (BYG) plant height (PH), 

dry weight (DW), and relative competitive intensity (RCI) of BYG in mixed culture with rice in 

tray experiment.  
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Field Experiment 

Field experiment was conducted at the farmer 

field Ginigala, Sevanagala, Sri Lanka in 

Maha season 2014. The five rice varieties se-

lected based on the results of double pot test, 

were grown in seedling trays for 21 days, and 

then plants were transplanted manually with 

15cm (distance between two plants in a row) 

× 20 cm (distance between two rows) spacing 

in 1m2 plots, which were separated individu-

ally from small bunds (Figure 1c). Random-

ized Complete Block Design with three repli-

cates was used for this experiment. BYG 

were grown in seedling trays for 21 days, 

planted across the rice rows, two weeks after 

rice were transplanted (Ahn et al., 2005). The 

control treatment was setup with a plot of 

BYG monoculture. Weeds were controlled by 

manually. All the other management practices 

were adopted as recommended by Depart-

ment of Agriculture, Sri Lanka. Data was col-

lected at the stage when 50% of BYG plants 

in the control plots were matured. Three BYG 

plants from each plot were harvested (leaving 

the boarder rows) and the PH, plant DW, 

1000 gains weight (1000GW) and number of 

tillers (NT) were measured. The inhibition 

percentage (IP) was calculated as previously 

described.  

 

RESULTS AND DISCUSSION  

Tray experiment 

Rice cultivars differed significantly in their 

ability to suppress PH and DW of BYG in 

rice/BYG mixed-cultures relative to BYG 

monocultured controls (Table 1). Among the 

30 rice varieties, the highest reduction in PH 

was found with Masuran (67.5%) and closely 

followed by Kaluheenati (54.81%) (Table 1). 

There was no significant difference between 

these two rice varieties in terms of inhibition 

of PH of BYG. However, the greatest plant 

DW reduction in BYG occurred with Pach-

haperumal (82%) and it was followed by 

Herathbanda (77.27%) and Masuran (76.63%) 

(Table 1). Significant differences did not ob-

served between these three varieties.  It was 

observed that 3 varieties stimulate PH and 

DW of BYG, namely Pokkali (13,86%, 

21.43%), Rathheenati (2.76%, 8.3%) and 

Unakolasamba (19.89%, 13.93%) (Table 1).  

 

Relative competition intensity (RCI) shows 

competition between rice varieties and BYG. 

The RCI values of PH and DW were positive 

for BYG except Pokkali, Rathheenati and 

Unakolasamba mixed cultures (Table 1). 

Pachchaperumal showed the highest competi-

tion against BYG.  

Table 2. Inhibitory effects of different rice varieties on barnyardgrass (BYG) plant height 

(PH) and dry weight (DW) in double pot technique  

Variety 

Inhibition Parentages 

PHI% DWI% 

Herathbanda 10.11 cd 23.54 c 

Batapola el 4.08 e 21.96 c 

Gonabaru 27.80a 35.81 b 

Pokkali 18.54ab 22.86 c 

Mudali wee 12.61bc 33.22 b 

Pachchaperumal 5.53 de 46.06 a 

Masuran 15.11bc 39.08ab 

Kaluheenati 16.56bc 39.30ab 

Dahanala 26.76 a 37.73 b 

CV 15.8 6.1 

LSD 1.01 0.61 



 

 

Double pot technique 

Based on the DW reduction of the tray experi-

ment 8 strongly allelopathic (Herathbanda, 

Batapola el, Gonabaru, Mudali wee, Pach-

chaperumal, Masuran, Kaluheenati, Dahanala) 

rice varieties and one poorly allelopathic 

(Pokkali) rice variety were selected for this 

experiment. Controversial results were ob-

served among varieties in terms of BYG plant 

height (Table 2). Pokkali showed the highest 

PH inhibition whereas, similar to tray experi-

ment Pachaperumal showed greatest reduction 

in dry matter accumulation (Table 2).  

 

Field Experiment 

The four strongly allelopathic rice varieties 

(Kaluheenati, Masuran, Pachchaperumal and 

Dahanala) and one poorly allelopathic variety 

(Pokkali) identified in the Double Pot Tech-

nique were selected for this experiment. In 

this study Masuran showed the greatest per-

formances in terms of inhibition of DW, 

whereas greatest inhibition in 1000GW, PH 

and TN was observed with Pachchaperumal 

(Table 3). 

 

The results of this study revealed that Sri 

Lankan traditional rice varieties have signifi-

cant effects on growth and development of 

BYG. Allelochemicals released from plants 

effect biological and biochemical processes of 

neighbouring plants and thereby inhibiting or 

stimulating the growth and development of 

neighbouring plant. Allelopathic compounds 

influence physiological processes such as cel-

lular expansion, cell wall construction, phyto-

hormonal balance, activity of specific en-

zymes, mineral uptake, photosynthesis, respi-

ration, stomatal movements, protein synthesis 

etc. (Wink and Twardowski, 1992; Rice, 

1984; Alam et al., 2001). Allelochemicals 

also modify soil properties such as soil pH 

(Kruse et al., 2000) and thereby causing indi-

rect effects on plant growth and development.  

 

The PH reduction of BYG observed (Table 1) 

in the present study may also due to the action 

of allelochemicals release from rice plants. 

However, a few varieties showed stimulations 

of PH (Table 1). The stimulations are caused 

by low concentrations of allelochemicals 

(Rice, 1984), and interspecific competition for 

light with neighbouring plants. In tray experi-

ment it was observed reduced DW of BYG in 

all varieties except Rathheenati, Pokkali and 

Unakola samba. Probably allelopathic com-

pounds secret from rice plants may affect the 

nutrient uptake of BYG plants and which ulti-

mately interfered with plant development and 

dry matter accumulation. Seedling weight is 

an important expression of size and vigor of 

the seedling which is required for success in 
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Table 3. Inhibitory effects of different rice varieties on barnyardgrass (BYG) shoot dry weight 

(DW), 1000 grain weight (1000GW), plant height (PH) and number of tillers (NT)in field ex-

periment.  

Variety 

Inhibition Percentages 

DWI% 

1000GWI

% PHI% NTI% 

Pokkali 43.52b 11.78 e 44.00 c 39.44 b 

Kaluheenati 47.68 b 22.46 d 46.97bc 42.07 b 

Masuran 55.86a 24.90 c 48.92 b 38.13 b 

Pachchaperumal 32.78 c 33.66 a 56.72 a 51.29 a 

Dahanala 26.86 d 28.51 b 48.20 b 38.13 b 

CV 7.61 3.26 4.68 8.09 

LSD 5.72 1.44 4.10 6.10 
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competition for sites, space, and nutrients 

(Chung and Miller, 1995). At field level and 

mixed culture experiments the growth reduc-

tion of BYG is affected by both allelopathic 

and competition effect. Some researchers re-

ported that separation of allelopathic effect 

and resource competition is difficult at the 

field conditions but relative contribution is 

possible to determine and also important to 

understand (Inderjith and De moral, 1997). 

 

The theory behind Double Pot Technique was 

that the allelochemicals secrete from rice 

plants will drain from the pores of smaller pot 

and collected in the bigger pot. Therefore, 

allelopathic effect and competition effect at 

the root zone can be separated using this tech-

nique. Although, growth conditions and data 

collected time were different in Double Pot 

Technique and tray experiment, in terms of 

DM accumulation, Pachchaperumal, Masuran 

and Kaluheenati showed the highest perform-

ances in both experiments, but instead to the 

higher DW inhibition showed by Herathbanda 

in the tray experiment, lowest performance 

were observed in the Double Pot Technique. 

Similarly the variety Pokkali instead to the 

stimulations caused in the try experiment, 

suppression of the BYG was noticed in both 

Double Pot Technique and the field experi-

ment.  Except pokkali when all other varieties 

taken as all, the inhibition percentages of DW 

inhibition was lower in Double Pot Technique 

than tray experiment.   As the theory behind 

the Double Pot Technique is to remove root 

zone resource competition it can be assumed 

that the reduced DW accumulation was only 

due to allelochemicals secrete from rice 

plants. In tray experiment both phytochemi-

cals and resource competition may effect on 

DW accumulation. On the other hand it can 

be assumed that the production of al-

lelochemicals increase in the vicinity of re-

ceiver plant. In tray experiment both plants 

were grown together with close distance but, 

in Double Pot Technique rice and BYG were 

grown in two separate pots. The concentration 

of allelohemicals in tray experiment would 

higher due to limited small space of trays than 

pots of Double Pot Technique and field ex-

periment. According to Lovett (1989) the bio-

logical activities of receiver plants to al-

lelochemicals are concentration dependent 

with a response threshold.  

 

In field experiment, the variety Masuran  fol-

lowed by the variety Kaluheenati showed the 

greatest reduction in DW accumulation of 

BYG. Several researches showed that phyto-

toxicity of the chemicals as well as the 

amount of chemical production are highly de-

pend on many factors, such as agronomic and 

management practices, environmental factors, 

biotic and abiotic stresses, chemical and bio-

logical properties of soil, plant growth and 

development stage, plant origin etc. (Hall et 

al., 1993, Mwaja et al., 1995, Seigler, 

1996).Not only that Lovett and Ryuntyn 

(1992) suggested that allelopathy may be part 

of a whole network of chemical communica-

tion between plants, and between plants and 

other organisms, and that such communication 

may contribute to plant defense. The inconsis-

tent results of these three experiments may 

partly due to the complex nature of allelo-

pathic effects under natural conditions. How-

ever, the varieties selected as strongly allelo-

pathic in tray experiment continuously 

showed the growth reduction of BYG in Dou-

ble Pot Technique and field experiment sug-

gesting the present study is a potent way of 

studying allelopathy in rice, particularly when 

there is large number of cultivars to be stud-

ied.  

 

When considering results of three experiments 

conducted in this study, Masuran and Kalu-

heenatican be considered as rice varieties with 

higher allelopathic potential. The variety Pok-

kali also has higher allelopathic potential at 

later stages (Table 3), but not a good competi-

tor with BYG at seedling stage (Table 1). 

However, future work is needed to specify 

and verify the allelochemicals produced by 

these varieties.  
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Relative competition intensity (RCI) shows 

competition between rice varieties and BYG 

(He et al., 2012). The RCI values for BYG 

were positive, for most of the rice varieties 

indicating competition in rice/BYG mixed-

cultures during seedling stage. Moreover, RCI 

values for BYG showed that BYG have dif-

ferent responses to stress caused by different 

rice varieties. The RCI values for BYG in 

BYG/Pachchaperumal mixed-culture were 

much higher than other varieties, indicating 

that Pahchaperumal is more competitive 

against BYG than other varieties. 

 

Numerous number of researches has been 

conducted all over the world to evaluate al-

lelophthic potential of rice germplasm in labo-

ratory, green house and field screenings. 

Similar to the results observed in this experi-

ment, those experiments also found large dif-

ferences in allelopathic potential among rice 

varieties (Olofsdotter, 1998). As allelochemi-

cals releasing to the environment is highly 

depend on various environmental and plant 

factor further experiments under different cli-

matic and management conditions and differ-

ent developmental stages are important to un-

derstand allelopathic potential of these rice 

varieties. Finally extraction and identification 

of particular chemicals would help to con-

clude allelopathic potential of these rice varie-

ties. Although not for these rice cultivars sev-

eral allelopathic chemicals such as p-

hydroxybenzoic, ferulic, p-coumaric syringic 

and salicylic acids from leaves and straws ex-

tracts, decomposing straw, and in rice soil 

have been identified in other countries (Chung 

et al., 2001b). The first step of enhance weed 

suppressive ability of commercially important 

rice varieties is to identify existing rice varie-

ties with higher weed suppressive ability. 

Therefore, screening rice varieties with 

greater weed suppressive ability is a prime 

importance.   

 

 

 

 

CONCLUSION 

In conclusion of this study traditional rice va-

riety Masuran can be identified as the most 

allilopathic rice variety out of 30 rice varieties 

studied.       

 

REFERENCE 

Ahn JK, Hahn SJ, Kim JT, Khanh TD and 

Chung IM 2005 Evaluation of allelo-

pathic potential among rice (Oryza sativa 

L.) germplasm for control of Echinoch-

loa cruss-galli P. Bauv in the field. Crop 

Protection, 24: 413– 419. 

 

Ahn JK and Chung IM 2000 Allelopathic po-

tential of rice hulls on germination and 

seedling growth of barnyard grass. 

Agron. J. 92:1162–1167. 

 

Alam SM, Ala SA, Azmi AR, Khanh MR and 

Ansari R 2001 Allelopathy and its role in 

agriculture. On line Journal of Biological 

Sciences, 1: 308-315. 

 

An M, Pratley JE and Haig T 1998 Allelopa-

thy from concept to reality In Agronomy, 

growing a greener future?. DL Michalk 

and JE Pratley (eds.). Proceedings of the 

9th Australian Agronomy Conference, 20

-23 July 1998, Charles Sturt University, 

WaggaWagga, NSW. 

 

Asaduzzaman Md., Islam MM and Sultana S 

2010 Allelopathy and allelochemicals in 

rice weed management. Bangladesh re-

search publications journal,  4(1):1-14. 

 

Chung IM and Miller DA 1995 Allelopathic 

influence of nine forage grass extracts on 

germination and seedling growth of al-

falfa. Agron. J. 87: 767–772. 

 

Chung IM, Kim KH, Ahn JK and Ju HJ 1997 

Allelopathic potential evaluation of rice 

cultivars on Echinochloa crus-galli. Ko-

rean Weed Sci. 17: 52–58. 

197  RANAGALAGE AS  AND ET AL: ALLELOPATHIC POTENTIAL OF SRI LANKAN TRADITIONAL RICE 



Tropical Agricultural Research & Extension 19 (1): 2016  

 

Chung IM, Ahn JK, Kim JT and Kim CS 

2000 Assessment of allelopathic potenti-

ality and identification of allelopathic 

compounds on Korean local rice varie-

ties. Korean J. Crop Sci. 45:44–49. 

 

Chung IM, Ahn JK and Yun SJ 2001a Identi-

fication of allelopathic compounds from 

rice (Oryza sativa L.) straw and their 

biological activity. Can. J. Plant Sci. 81: 

815–819. 

 

Chung IM, Ahn JK and Yun SJ 2001b As-

sessment of allelopathic potential of 

barnyard grass (Echinochloa crus-galli) 

on rice (Oryza sativa L.) cultivars Crop 

Protection 20: 921–928. 

 

Chou CH (1999) Role of allelopathy in plant 

biodiversity and sustainable agriculture. 

Crit. Rev. Plant Sci. 18: 609–636. 

 

Courtois B and Olofsdotter M 1998 Incorpo-

rating the allelopathy trait in upland rice 

breeding programs. In Olofsdotter M 

(ed.) Allelopathy in Rice. Manila, Philip-

pines: Int. Rice Research Institute: 57-68. 

 

Dilday RH, Nastasi P and Smith RJ Jr. 1989 

Potential allelopathic activity of rice 

(Oryza sativa L.) germplasm. In: Pro-

ceedings of the 42nd Annual meeting of 

the southern weed science society, Nash-

ville (Tennessee), southern weed science 

society p 261. 

 

Dilday RH, Lin J and Yan W 1994 Identifica-

tion of allelopathy in the USDA-ARS 

rice germplasm collection. Aust. J. Exp. 

Agric. 34: 907–910. 

 

Duke SO 2002 The poison is in the dose: hor-

mesis, dose - response, and time courses. 

In: Third World Congress on Allelopa-

thy: Challenge for the New Millennium - 

Book of Abstracts. Tsukuba, Japan. Au-

gust 26:30, 55. 

 

Fujii Y 1992 The potential biological control 

of paddy weeds with allelopathy-

allelopathic effect of some rice cultivars. 

Proceedings of the International Sympo-

sium on Biological Control and Inte-

grated Management of Paddy and 

Aquatic Weeds, Tsukuba, Japan: 305–

320. 

 

Fujii Y, Parvez SS, Parve MM, Ohmae S and 

Lida O 2003 Screening of 239 medicinal 

plant species for allelopathic activity us-

ing the Sandwich method. Weed Biol. 

Manag., 3: 233–241. 

 

Garrity DP, Movillon M and Moddy K 1992 

Differential weed suppression ability in 

upland rice cultivars. Agron. J. 84: 586–

591. 

 

Hall AB, Blum U and Fites RC 1993 Stress 

modification of allelopathy of Helianthus 

annuus L., debris on seedling biomass 

production of Amaranthus retroflexus L. 

J. Chem. Ecol. 9 1213-1222. 

 

Hassn SM, Rao AN, Bastawisi AO and Aidy 

IR 1994 Weed management in broadcast 

seeded rice in Egypt. In: Moddy K (Ed.), 

Constraints, Opportunities and Innova-

tions for Wet-Seeded Rice. IRRI Discus-

sion Paper Series 10. Manila, Philippines: 

257–269. 

 

He HB, Wang HB, Fang CX, Lin ZH and Yu 

ZM 2012 Separation of Allelopathy from 

Resource Competition Using Rice/

Barnyardgrass Mixed-Cultures. PLoS 

ONE 7(5): e37201. doi:10.1371/

journal.pone.0037201. 

 

Inderjith Demoral R 1997 Is separating re-

source ompetition from allelopathy realis-

tic? Bot. Rev 63: 221-230. 

 

Karim SMR, Momin AMTAM and Begum M 

2012 Allelopathic potential of selected 

rice varieties.African J. of Biotec. 11

198 



 

 

(88):15410-15414. 

 

Khanhh TD, Xuan TD and Chung IM 2007 

Rice allelopathy and the possibility for 

weed management. Annal of Applied Bi-

ology.151: 325-339. 

 

Kim KU, Shin DH, Kim HY, Lee IJ and 

Olofsdotter M 1999 Evaluation of allelo-

pathic potential in rice germ-

plasm.Korean J. of Weed Sci. 9 (2): 1-9. 

 

Kruse M, Strandberg M and Strandberg B 

2000 Ecological effects of allelopathic 

plants-A Review. Ministry of Environ-

ment and Energy, National Environ-

mental Research Institute, NERI Techni-

cal Report, No. 315, Silkeborg, Denmark, 

pp: 67. 

 

Lin J, Smith Jr. RJ and Dilday RH 1992 Com-

parison of allelopathic rice and bensulfu-

ron for aquatic weed control in rice. 

WSSA Abstr.33: 170. 

 

Lovett JV 1989 Phytochemical Ecology: Al-

lelochemicals, Mycotoxins and Insect 

Pheromones and Allomones. CHChou 

and GRWaller (eds). Taipei, ROC. pp. 49

-67. 

 

Lovett JV and Ryuntyu MY 1992 Allelopa-

thy: Basic and Applied Aspects. SJH 

Rizvi and V Rizvi (eds.). Chapman & 

Hall, London. pp. 11-20. 

 

Mwaja VN, Masiunas JB and Weston LA 

1995 effect of fertility on biomass, phyto-

toxicity and allelochemical content of 

cereal rye. J. Chem. Ecol. 14: 589-604. 

 

Navarez D and Olofsdotter  M 1996 Relay 

seeding technique for screening allelo-

pathic rice (Oryza sativa). H Brown et al. 

(ed.) Proc. of the 2nd Int. Weed Control 

Congress, Copenhagen, Denmark. 25–28 

June 1996. DJF, Flakkebjerg, Denmark: 

p. 1285–1290. 

Olefsdotter M, Navarez D and Moody K 1995 

Allelopathic potential in rice (Oryza sa-

tiva L) gremplasm. Ann. Appl. Biol. 

127:543–560. 

 

Olofsdotter M 1998 Allelopathy for weed 

control in organic farming. In: Sustain-

able Agriculture for food, energy and in-

dustry-strategies towards achievement. El 

Bassam, NRK Behl and B Prochnow 

(eds.). James and James Science Pub-

lisher, London, pp: 453-465. 

 

Olofsdotte M, Navarez D, Rebulalan M and 

Streibig JC 1999 Weed-suppressing rice 

cultivars: Does allelopathy play a role? 

Weed Res. 39: 441-454. 

 

Reigosa MJ, Sanchez-Moreiras A and Gon-

zalez L 1999 Ecolophysiological ap-

proach in allelopathy. Crit. Rev. Plant 

Sci.18: 577–608. 

 

Rice EL 1984 Allelopathy, Orlando, Florida: 

Academic Press. 

 

Seigler DS 1996 Chemistry and Mechanisms 

of allelopathic interactions. Agron. J. 88: 

876-885. 

 

Smith Jr RJ 1988 Weed thresholds in southern 

U.S. rice, Oryza sativa. Weed Technol 2: 

232-241. 

 

Stauber LG, Smith RJJR and Talbert RE. 

1991 Density and spatial interference of 

barnyardgrass (Echinochloa crus-galli) 

with rice (Oryza sativa). Weed Sci 39: 

163-168. 

 

Wink M and Twardowski T 1992 Al-

lelochemical properties of alkaloids. Ef-

fects on plants, bacteria and protein bio-

synthesis. In: Allelopathy. Basic and Ap-

plied Aaspects. Rizvi SJH and V Rizvi 

(eds.). Chapman and Hall, London, pp: 

129-150. 

 

199  RANAGALAGE AS  AND ET AL: ALLELOPATHIC POTENTIAL OF SRI LANKAN TRADITIONAL RICE 



Tropical Agricultural Research & Extension 19 (1): 2016  

 

Wu H, Pratley H, Lemerle D and Haig T 1999 

Crop cultivars with allelopathic capabil-

ity. Weed Res. 39: 171-180. 

 

 

Xu M, Wiemann GP, Bueno E, Tiernan M, 

Wu W, Chung IM, Gershenzon J, 

Tudzynski B, Sesma A, and Peters RJ 

2011 Genetic evidence for natural prod-

uct mediated plant plant allelopathy in 

rice. New Phytol. 193(3): 570-575. 

 

Xuan TD, Shinkichi T, Khanhh TD. and 

Chung IM 2005 Biological control of 

weeds and plant pathogens in paddy rice 

by exploiting plant allelopathy: an over-

view. Crop Protection, 24: 197–206. 

200 


