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Abstract 

Prickly chaff flower (Achyranthes aspera L.) is a broadleaf annual herbaceous weed which contains 

allelopathic potential and is used for the suppression of crop plants. The experiments were laid out to 

check the allelopathic potential of plant residues mixed with soil and aqueous extract of prickly chaff 

flower against six broad leaf weeds viz. Digera arvensis, Chenopodium album, Trianthema 

portulacastrum, Parthenium hysterophorus, Convolvulus arvensis and Rhynchosia capitata as target 

weeds. In first experiment, aqueous extracts of prickly chaff flower having 1, 2, 3, 4 and 5% 

concentrations (w/v) were used against target weeds whereas in second experiment, decomposed 

prickly chaff flower plant material with concentrations of 2, 4 and 6% (w/w) were mixed into the soils 

that were used as germination media for weeds. Results showed that treatments of both experiments 

considerably reduced the seedling establishment of target weeds. Substantial inhibition of target weeds 

was noted in germination percentage (76.7%), energy (56%) and index (71.4%), respectively. Among 

weed species, D. arvensis showed more susceptibility while P. hysterophorus the more resistance 

towards phytotoxic effect of aqueous extracts of prickly chaff flower. In second experiment, decline in 

weeds’ emergence percentage (61.9%), emergence index (75.9%), emergence energy (38.6%) and 

mean emergence time (41.6 days) were recorded. Among weeds, C. arvensis showed the higher 

susceptibility while P. hysterophorus the least susceptibility to phytotoxic effect of prickly chaff flower 

soil. The results of this study are helpful to the farmers in controlling the weeds through organic means 

and save the environment. 
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Introduction 

Weed is a plant that has been sprung up in its native natural world, gone through evolution process and 

continuously hindering the crop production and human activities (Aldrich and Kremer, 1997). Weeds 

compete with crop plants for nutrients space and light. Due to weed crop competition, agricultural and 

forest productions are decreased (Khan et al., 2004). However, there is bifurcation of weeds into two 

categories i.e. agrestals that interfere with crop ecosystems and ruderals that grow in waste lands and 

along the roadsides. The first category of weeds is harmful in agricultural land as these compete with 

crops, harbor insect-pest and diseases, reduce the quality of crop and animal products, increase the cost 

of production, hinder agricultural operations, play havoc with human health and reduce land value 

(Zimdahl, 2018). The harmful effects of weeds supersede their optimistic values. Allelopathy is a 

biological process of releasing plant-produced chemicals into the environment through leachates of 

foliage, root exudates, volatilized compounds and decomposed plant products (Weston and Duke, 

2003). Various weeds can release different allelopathic or phytotoxic chemicals known as 

allelochemicals which could reduce the germination and growth of neighboring plants (Zimdahl, 2018). 

The phytotoxic ability of different weeds could be used for the management of other weeds. Chemical 

weed control is quick, effective and cheap method of weed management. However, non-judicious 

herbicide use causes various ecological and health related issues. Indiscriminate use of herbicides 

results in environmental pollution (Fernandez-Perez, 2007), food toxicity (Koesukwiwat et al., 2010), 

despaired biological diversity (Ros et al., 2006), alteration in weed community structure (Schooler et 

mailto:rafi.qamar@uos.edu.pk
https://doi.org/10.35495/ajab.2020.06.370


2 

 

al., 2010) and development of herbicide resistant weeds (Marshall et al., 2010). Allelopathy could be 

used as best alternative to chemical weed control (Macias et al., 2007). Plant species with higher 

allelopathic potential can be employed in weed management by growing them as intercrops, using in 

crop rotation, or application of their mulches (Farooq et al., 2020). Moreover, their aqueous extracts 

can be use in tank mixture with herbicides in order to reduce herbicide doses (Afridi and Khan, 2014). 

Prickly chaff flower (Achyranthes aspera L.) is an herbaceous member of family Amaranthaceae that 

has perennial growth habit. It completes its life cycle within a year and has ability to survive more than 

one year. It is propagated both sexually and asexually and is woody in nature (Zafar, 2009). This weed 

is most commonly present in Pakistan at waste lands and roadsides (Shafique et al., 2007). Mostly, it 

has an ability to grow on moist places, both under the sunshine and shady places (Vora et al., 1989). It 

survives as invasive weed in various zones of pacific islands i.e. Mariana Island, Hawaii, Fiji, Samoa, 

French Polynesia, Cook Islands and French Polynesia (Daehler et al., 2004). Because of its spiny nature, 

it sticks easily with animal’s hair, human cloth or bird’s feather thus easily spreads from one place to 

another (Bansal and Sen, 1981). It has become very aggressive and fast growing and can survive in 

variable environmental conditions (Ahmad et al., 2012). It also known as predominant weed of 

sugarcane and corn (Qureshi et al., 2002). Prickly chaff flower is highly phytotoxic plant. The presence 

of various allelopathic compounds including alkaloids, dihydroxy ketones, saponins, oleonolic acid and 

phenolics (chromatotropic, gallic, caffeic, 4-hydroxy-3-methoxy benzoic, m-coumaric and syringic 

acids) has been detected in this plant (Srivastav et al., 2011; Safdar et al., 2016). It has been documented 

that whole plant of prickly chaff flower has higher phenolic contents (5779 mg L-1) and has ability to 

restrict the growth of parthenium weed (Safdar et al., 2016). Allelopathic capability of prickly chaff 

flower against the growth and yield of crops has been examined in previous studies. Root extract of 

prickly chaff flower was demonstrated to be successfully in inhibiting the emergence of Pennisetum 

americanum, Cyamopsis tetragonoloba and Zea mays (Tanveer et al., 2014). Additionally, its 

phytotoxic effect on cotton, cow pea, wheat and black gram has been demonstrated (Kruse et al., 2000). 

The main objective of the current study is to determine the phytotoxic capability of prickly chaff flower 

against six noxious weeds viz. parthenium, field bindweed, goosefoot, jumby-bean, horse purslane and 

false amaranth. The hypothesis was whether the allelopathic behavior of this weed could be utilized for 

eco-friendly and sustainable management of the above-mentioned problematic weeds.  

Materials and Methods 

Study was undertaken for two years 2014 and 2015 in the Laboratory of Department of Agronomy, 

College of Agriculture, University of Sargodha, Sargodha, Pakistan. Study site lies at 32°5.01′ N 

latitude, 72°40.26′ E longitude and 252 (meters) altitude.  

 

Determination of phytotoxins in aqueous extract of prickly chaff flower  

For the detection and evaluation of speculated allelochemicals, aqueous extract of prickly chaff flower 

was synthetically analysed by using a Shimadzu HPLC (Table-1) framework furnished with an UV 

detector (Model SCL-10A, Tokyo, Japan). Standards of suspected allelochemicals (Aldrich, St Louis, 

USA) were run also for their detection and measurement. Concentration (Conc.) of each isolated 

compound was determined by the following equation: 

 

factorDilution standard  theofion Concentrat
standard  theof Area

sample   theof Area
(ppm)ion Concentrat 

 

Table-1. Determination of phytotoxins in water extract of Prickly chaff flower Phenolics 

Phenolics  Concentration (mg L-1) 

Gallic acid  16.85 

Caffeic acid 7.41 

4-hydroxy-3-methoxy benzoic acid 24.77 

m-coumaric acid 3.13 

Chromatotropic acid 63.83 

Syringic acid 9.21 
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Aqueous extract bioassay studies 

Prickly chaff flower plants were collected from citrus garden in Tehsil Sillanwali (31° 49' North, 72° 

32' East), district Sargodha, Pakistan in November, 2014 and 2015. The collected plants were 

thoroughly washed with distilled water to remove dust. The collected plants were carried to laboratory 

of the Department where plants were cut into small pieces using cutter. To dry the samples, those were 

spread in shade and then placed into electric oven (WFO-600ND, Tokyo Rikakiai Co. Ltd., Japan) at 

70oC for the period of 48 hours. After drying, 1-gram sample was immersed into 20 liters distilled water 

for one day (Hussain and Gadoon, 1981). Electrical shaker was used to make homogenous mixture of 

sample for two hours. Then mixture was filtered through slim muslin fabric to isolate the watery 

concentrate and plant trashes. In this way, collected filtrate was considered to be of 5% concentration 

(w/v). The 5% water extract was converted into 1, 2, 3, and 4% (w/v) concentrations with double 

distilled water. These extracts of 1-5% concentrations were well-kept-up separately in pre-cleaned glass 

bottles and were labeled for further study.  

Twenty seeds of each weed i.e. parthenium, field bind weed, goosefoot, jumby-bean, horse purslane 

and false amaranth were placed in petri plates having filter paper, and extract (3 ml) was applied to 

each petri plate. In control, distilled water (3 ml) was applied instead of plant extract. Para film material 

was wrapped around the petri plates to avoid the evaporation. Treatments were arranged in CRD with 

factorial arrangement having four replications. Then petri plates were placed in germinator for a period 

of 15 days. For summer season weeds (parthenium, field bindweed, jumby-bean, horse purslane and 

false amaranth), temperature was kept 30°C while for winter weed (goosefoot), temperature was kept 

25oC.  Seeds that germinated were counted from each petri plate on daily basis for the period of 15 

days. 

 

Soil incorporated plant residues bioassay studies 

Prickly chaff flower plants were uprooted from agronomic field area, College of Agriculture, Sargodha, 

Pakistan. Collected plants were chopped by cutter and then dried under the shady place, and then kept 

into electric oven at 70oC for 48 hours. Soil to be used for weed seed sowing was collected from 

vegetation free site. The treatments were composed of 2, 4 and 6% (w/w) soil-decomposed plant 

residues. For this purpose, plastic pots (46 × 17 cm2) were filled with 100 g of soil and mixed with 2, 4 

and 6 g of plant residues of prickly chaff flower then kept into Laboratory for whole month to complete 

the decay process. Soil was kept moist with distilled water when required during the entire 

decomposition time. After decomposition, those soils were used as germinating media for the sowing 

of all the six weed species (parthenium, field bind weed, goosefoot, jumby-bean, horse purslane and 

false amaranth). Twenty seeds of each weed were sown in each pot. For the period of 15 days, pots 

were retained in Germinator (Robus Technologies). Treatments were arranged in CRD with factorial 

arrangement having four replications. For summer season weeds (parthenium, field bindweed, jumby-

bean, horse purslane and false amaranth), the temperature was kept 30°C while for winter weed 

(goosefoot), temperature was kept 25oC.  Seeds that emerged were counted from each petri plate on 

daily basis for the period of 15 days. 

 

Observations recording 

Seed germination/emergence percentage, emergence index, mean germination time, time to 50% 

germination, emergence energy was calculated on daily basis.  

 

Germination / emergence percentage (GP / EP) 

Germination / emergence was calculated by using following formula as suggested by AOSA (1990): 

𝐺𝑃/𝐸𝑃 =
Germinated/emerged seeds 

Total seeds
 × 100 

 

Germination / emergence index (GI / EI) 

Germination / emergence index was deliberated by using the following formula by AOSA (1990): 
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𝐺𝐼 / 𝐸𝐼 =
No. of germinated/emerged seeds 

Days of first count
+

No. of germinated/emerged seeds 

Days of final count
 

Mean germination / emergence time (MGT) 

Mean germination / emergence time was determined by using formula of Ellis and Roberts (1981) 

𝑀𝐺𝑇/𝑀𝐸𝑇 =  
Dn 

Dn
     

 Where "n" showed number of germinated / emerged seeds on day "D" and "D" showed days of 

count. 

 

Germination / emergence energy (GE / EE) 

Germination / emergence energy was obtained by using following formula of Ruan et al. (2002) 

 𝐺𝐸/𝐸𝐸 =
No.of germinated/emerged seed till 4th day of sowing 

Total no.of germinated/emerged seeds till last count
 × 100  

Statistical Analysis 

Statistical Fisher’s analysis techniques were applied on all variables, and DMR test at 5% probability 

(Steel et al., 1997) was used for treatment comparison by applying the statistical program SAS 9.1 (SAS 

Institute, 2008). Graphs were created using SigmaPlot software (Systat Software 2008). 

 

Results and Discussion 

Aqueous extract bioassay studies 

 

Germination % 

Germination rate showed general performance of seeds in response to toxic action of several 

compounds. Information in regard to germination percentage of weeds as impacted by prickly chaff 

flower extracts was exhibited in Figure 1. It is clear from the information that extract of prickly chaff 

flower with all concentrations statistically influenced the germination of all weeds. Germination 

percentage of weeds was consistently diminished up to 10.8-72.3% by the increase in water extract 

concentration from 1 to 5%. In this way the lowest germination (31.4%) was noted with water extract 

having the highest (5%) concentration. Among weeds, most prominent phytotoxic effect of prickly 

chaff flower concentrate was seen on D. arvensis giving least germination (35.8%). Germination of D. 

arvensis could not occur when extract of prickly chaff flower having concentration of 5% was applied. 

The least phyto-inhibitory influence was observed on P. hysterophorus. Regarding weed × 

concentrations interaction, D. arvensis presented the least germination % (6.3 and 0) in response to 

water extract of prickly chaff flower with 4 and 5% concentration, respectively. The phytotoxic 

potential of prickly chaff flower extracts against germination of weeds was probably due to presence 

of phenolics in higher concentrations as determined by Srivastav et al. (2011) and Safdar et al. (2016). 

Allelochemicals especially phenolics influence the physiological processes of seed as these are present 

in soluble form in plant extracts (Leather and Einhelling. 1988). The minimum phytotoxic effect of 

prickly chaff flower extract was noted on parthenium weed as it sowed the highest germination 

(86.04%). However, significant reduction in germination percentage of parthenium weed started to 

occur by increasing the concentration of prickly chaff flower extract beyond 4%. This was due to reason 

that as concentration of prickly chaff flower was increased, the concentration of allelochemicals also 

increased. Results of Randhawa et al. (2002) strengthen the findings of our results that germination % 

of horse purslane was inhibited by liquid extract of Sorghum bicolor due to existence of allelochemicals 

in it. Moreover, by increasing the concentration of those extracts, the germination inhibition was also 

enhanced. Islam et al. (2014) also supported our results by documenting the reduction in germination 

percentages of mung bean, wheat, gram and maize by the application of Chenopodium murale L. 

extract. By the increase in concentration of that extract, the germinations of test crop were gradually 

decreased. 
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Figure 1: Effect of soil incorporated aqueous extracts of prickly chaff flower on germination 

percentage of weeds species.  

 

Germination Index (GI)  

Germination index (GI) of six weeds as influenced by water extract of prickly chaff flower at various 

concentrations has been shown in Figure 2. It clearly expresses that the water extract of prickly chaff 

flower significantly influenced the germination index of target weeds. Peak inhibition in germination 

index as caused by the prickly chaff flower extracts was recorded on D. arvensis and field bindweed 

and as these expressed least GIs of 6.97 and 6.55, correspondingly. Conversely, the most minimal 

phytotoxic impact of prickly chaff flower water extract was noted on P. hysterophorus as this weed 

demonstrated higher GI (27.78). Interaction between weed × concentrations, D. arvensis presented the 

least GI (1.3 and 0) in response to water extract of prickly chaff flower with 4 and 5% concentration, 

respectively. Whereas the most elevated GI (33.2) was noted with P. hysterophorus with the use of 1% 

water extract of prickly chaff flower. The reduction in GI of weed species by the use of prickly chaff 

flower extract was due to the retardation in germination speed on account of presence of phenolics in 

higher concentration (5779 mg L-1) as reported by Safdar et al. (2016).  Similarly, Wakjira et al. (2009) 

documented that germination index of lettuce was negatively influenced by the application of plant 

parts extract of parthenium. In the same way, Islam et al. (2014) also demonstrated a negative influence 

of C. murale extracts with different concentrations on GI of mung bean and wheat. 
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Figure 2: Effect of soil incorporated aqueous extracts of prickly chaff flower on germination 

index of weeds species.  

 

Mean germination time (MGT) 

Mean germination time is an important indicator of germination performance of seeds in terms of 

germination speed. Higher the value of mean germination time, slower will be the germination of seed. 

Analysis of variance of this parameter regarding concentrations, weeds and concentration× weed 

interactions is shown in Figure-3. It is obvious from the data that aqueous extracts of A. aspera with 

various concentrations delayed the germination of six weed species in a differential pattern. Maximum 

delay in germination completion was noted with 5% concentrated extracts of all weed species except 

C. arvensis and D. arvensis as aqueous extracts of A. aspera remained unable to cause significant delay 

in germination of these weed species. Among weed species, C. album was affected maximally by A. 

aspera aqueous extract as its seeds took maximum mean germination time (8.30 days) while R. capitata 

seeds were least affected by A. aspera aqueous extract as they took minimum mean germination time 

(3.57 days). Regarding concentration × weed interaction, significantly the highest mean germination 

time was recorded with C. album in response to aqueous extracts of A. aspera with 3, 4 and 5% 

concentrations. 

The prolongation in mean germination time of weeds in response to the application of various 

concentrations of aqueous extracts of A. aspera was probably due to their deleterious effects against 

metabolic activities of weed seeds that slowed down the germination process. Our findings are 

supported by the results of Tanveer et al. (2014) who reported a significant decrease in germination 

index of four cops viz. pearl millet, guar, sorghum and maize in response to aqueous extracts of various 

plant parts of A. aspera.  Our results are also in line with the findings of Huy et al. (2004) who observed 

a significant delay in mean germination time of chir-pine seedlings due to strong allelopathic effect of 

parthenium. 

Germination energy (GE) 

Germination energy (GE) is determined by counting the germinated seeds on 4th day of germination. 

More the GE, more would be the germination completion speed of seeds. Information exhibited in 

Figure 4 showed that water extracts of prickly chaff flower with concentrations of 2 to 5% drastically 

diminished the GE of all weed species except P. hysterophorus and T. portulacastrum. With respect to 

comparison among weeds, C. arvensis and D. arvensis were extraordinarily influenced by the 

allelopathicity of prickly chaff flower by indicating minimum GE ( (41 and 43%), correspondingly. 
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Conversely, P. Hysterophorus and T. portulacastrum were minimally influenced as these

Figure-3. Effect of soil incorporated aqueous extracts of prickly chaff flower on mean 

germination time of weeds species.  

 

indicated GE of 56% and 54%, respectively. Regarding concentration × weed interaction, significantly 

the lowest GE (9% and 0%) were recorded with C. arvensis and D. arvensis in response to aqueous 

extract of A. aspera with 5% concentrations. The inhibition of germination energy of weeds in presence 

of prickly chaff flower extracts might be due to existence of phyto-restrictive chemicals in those as 

mentioned by Safdar et al. (2016). These allelochemicals interrupted the biochemical processes of seed 

germination. Our revelations are supported by the observations of Mu et al. (2008) who revealed a 

statistically lower the GE of various cultivars of wheat because of water concentrates of various weeds 

due to their phytotoxic influence. 
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Figure-4. Effect of soil incorporated aqueous extracts of Prickly chaff flower on germination 

energy of weeds species.  

 

Incorporated plant residues soil bioassay studies 

 

Emergence percentage (%) 

It is obvious from Figure 5, that decomposed residues of prickly chaff flower with various 

concentrations had significantly the toxic impact on the emergence percentage of all target weeds. By 

the increase in soil residue concentration, germination percentage of weeds was gradually decreased. 

The minimal emergence (37.4%) of weeds was found in response to soil-decomposed plant residue of 

prickly chaff flower having 6% concentration. Most extreme inhibitory impact of prickly chaff flower 

plant residue was seen on C. album, D. arvensis, and C. arvensis as they showed the least emergence 

of 60.0, 56.8 and 56.4%. Conversely, the least inhibitory impact of decomposed material of prickly 

chaff flower was seen on P. hysterophorus, this weed demonstrated the most elevated emergence 

(92.81%). However, R. capitata and T. portulacastrum were found to be moderately susceptible. 

Regarding concentration × weed interaction means, all weed species showed the lowest emergence 

percentage at soil residue with 6% concentration. Moreover C. arvensis weed germinated in soil residue 

of 6% concentration showed the lowest emergence percentage (18%). The suppressive action of soil-

decomposed plant residues of prickly chaff flower against emergence of weeds might be due to 

existence of phenolic chemicals in it. Similar findings were recorded by Dogra and Sood (2012) who 

stated that P. hysterophorus decomposed plant material in soil suppressed germination percentage of 

three weed species Cassia tora, Achyranthes aspera and Acacia catechu Wild. Soil decomposed 

remains of parthenium reduced the germination percentage of various plant species (Kuldip and 

Sarvesh, 2012). Safdar et al. (2014) recorded the similar type of phyto-inhibitory effect of parthenium 

soil against germination of maize and found different phenolic chemicals in water extract of that soil.  
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Figure-5. Soil incorporated residues concentrations of prickly chaff flower on emergence 

percentage of weeds species.  

 

Emergence Index (EI) 

Emergence index measures the relative efficiency of emergence of seeds with respect to time taken by 

them. Study of individual comparison of means for emergence index (Figure-6) revealed that soil 

incorporated plant residues of A. aspera at their all concentrations significantly reduced the emergence 

index of weed species tested. The suppressive effect was successively enhanced by increasing 

concentration of A. aspera plant residues in soil. Maximum suppressive effect was shown by A. aspera 

soil incorporated residue of 6% concentration as it gave the lowest emergence index (3.47). Among 

weeds, the maximum inhibitory effect by A. aspera soil incorporated plant residues was observed on 

C. arvensis as it gave minimum emergence index of 3.67. Minimum inhibition of emergence index was 

observed on T. portulacastrum and P. hysterophorus as they gave maximum emergence indices 12.80 

and 13.66, respectively. Regarding concentration × weed interaction means, all weed species except P. 

hysterophorus showed the lowest emergence index at the highest (6%) concentration whereas C. 

arvensis both at 4 and 6% concentrations. It can be presumed that 6% was the inhibitoriest concentration 

of A. aspera compost for broadleaf weeds.  

The highest suppressive effect of 6% concentrated soil incorporated A. aspera plant residue against test 

weed species might be attributed to its highest phytotoxic action against them. Our results are supported 

by findings of Khaliq et al. (2011) who reported suppression in emergence index of T. portulacastrum 

in response to soil incorporated plant residues of sorghum, sunflower and brassica by posing 

allelopathic effects. Our results also have affirmative relationship with the findings of Rajiv et al. 

(2013) who reported that parthenium compost with dung in different ratios gave significant reduction 

in growth and emergence index related parameters of different plant species. 

 

Mean emergence time (MET) 

 Figure-7 contains the individual comparison of means of mean emergence time of different weed 

species at different compost concentrations. It can be observed that significant gradual prolongation in 

mean emergence time of weed species occurred by increasing the concentration of A. aspera soil 

incorporated plant residues. Consequently, among concentrations, the longest mean emergence time 
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(10.20 days) was noted at 6% concentration. Among concentrations, the longest mean emergence time 

(10.20 days) was noted at 6% concentration. Among weeds, C. arvensis and C. album took the 

maximum mean emergence time (9.27 and 9.04 days). In contrast, R. capitata and T. portulacastrum 

were least affected by the phytotoxicity of A. aspera residue as the shortest mean germination time of 

7.86 and 7.61 days was noted with these weed species respectively. The concentration and weed 

interaction means showed that C. album and C. arvensis took maximum time of 11.62 and 11.18 days, 

respectively. 

Figure-6. Soil incorporated residues concentrations of prickly chaff flower on emergence index 

of weeds species.  

 

The delay in germination accomplishment as a result of presence of A. aspera decomposed plant 

material in soil was probably due to the slowness in underlying metabolic processes of seed germination 

on account of presence of phytotoxic compounds in soil. Our findings match with the conclusions of 

Khaliq et al. (2011) who reported an increase in the mean emergence time of T. portulacastrum in 

response to the soil incorporated crop residues. Our results are also in line with the findings of Kilewa 

et al. (2012) who noted significant elongation in mean emergence time of crops such as sorghum, wheat 

and other plant species. 
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Figure-7. Soil incorporated residues concentrations of prickly chaff flower on mean emergence 

time of weeds species.  

 

Emergence energy (EE) 

Figure-8 presented the individual comparison of means of different compost concentrations and 

broadleaf weed species for emergence energy. It was observed that soil incorporated plant residues at 

their higher concentrations (4 and 6%) could only be able to cause significantly reduction in emergence 

energy of weed species. The maximum effect was shown by soil incorporated plant residue of 6% 

concentration as it gave the minimum emergence energy (49.23). Among six broadleaf weed species, 

four weeds viz., D. arvensis, R. capitata, P. hysterophorus and T. portulacastrum were affected 

maximally. These weeds showed emergence energies of 56.36, 55.66, 54.01 and 55.31, respectively. 

Regarding concentration × weed interaction means, weed species P. hysterophorus and R. capitata 

showed the lowest emergence energy in soil with 6% residue concentration whereas C. arvensis and C. 

album showed higher emergence energy at 2% concentrations. Safdar et al. (2014) also observed up to 

40% reduction in emergence energy of maize sown in rhizospheric soil of parthenium weed. 



12 

 

 
Figure-8. Soil incorporated residues concentrations of Prickly chaff flower on emergence energy 

of weeds species.  

 

Conclusion 

Our study outcomes clarified that prickly chaff flower exerted phyto-inhibitory influence on the 

germination of false amaranth, horse purslane, parthenium, goosefoot, field bindweed and jumby bean 

through its water extracts and soil-decomposition residues. Among weeds, false amaranth and field 

bindweed were proved to be most susceptible while parthenium weed to be the most resistant to 

phytotoxic effect of prickly chaff flower. Moreover, water extracts of prickly chaff flower were found 

to have more potent allelopathicity than its soil decomposed plant residues.      
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