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Abstract 

The impact of weeds has tremendously reduced per hectare yield of different crops due 

to their competition for water, nutrients and placement. Application of herbicides particularly in 

cereals and vegetables is unsafe as these are directly consumed by human beings and sometimes 

from the soil residues are transported to water bodies and mixed with the drinking water. Therefore, 

keeping in view this study was framed with objectives to determine plants with high allelochemical 

properties that may be further applied in the field crops to control weed population through their 

allelopathic properties. The laboratory experiments were carried out in Seed Testing Laboratory, 

Department of Agronomy, Sindh Agriculture University Tandojam. The allelopathic impact of 

sunflower and johnson grass on germination and seedling growth of purple nutsedge (Cyperuns 

rotundus L.) and jungle rice (Echinochloa colonum L.) was studied and the results were found 

statistically significant (P<0.05) under various treatments. The results  depicted that allelopathic 

influence of sunflower and johnson grass residues and aquatic extract on purple nutsedge produced 

minimum seed germination (%), root length (cm), seedling vigor index, leaves seedling-1, leaf length 

(cm), leaf area (cm2) with johnson grass aquatic extract 15 mL kg-1 soil. Minimum shoot length (cm), 

fresh biomass (g) and dry biomass (g) per seedling was recorded with sunflower aquatic extract at 15 

mL kg-1 soil. The influence on jungle rice resulted minimum seed germination (%) and root length 

(cm) with sunflower aquatic extract at 15 mL kg-1 soil. The minimum shoot length (cm), seedling 

vigor index, leaves seedling-1 and dry biomass (g seedling-1) was determined in johnson grass aquatic 

extract 15 mL kg-1 soil. The minimum leaf length (cm) was recorded with johnson grass residue 

incorporation at 15 g kg-1 soil. The smallest leaf area (cm2) and fresh biomass (g seedling-1) was 

recorded in sunflower residue incorporation at 15 g kg-1soil. It is concluded from the study that 

sunflower and johnson grass residues and aquatic extract restricted the germination and normal 

growth of targeted weeds. Therefore, aquatic extracts of sunflower and johnson grass may be 

practiced in crop fields as alternate of herbicide which is not only economical but also environment 

friendly. 
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INTRODUCTION 

 

Allelochemicals have capability to suppress harmful weeds by the development of 

environment friendly compounds. Since excessive use of herbicides in crops pose worldwide risks  

to health and the natural ecosystem, there is need to discover substitute measures for weed control 

(Pejman et al., 2011). The release of allelochemical from different plant organs like roots, stems, 

leaves, flowers and seeds of living and decayed plants may affect growth and population of weeds 

(Tesio and Ferrero, 2010). The structure and the mechanism by which allelopathic chemicals  

respond, varies in different plant species, due to this fact these may possibly be brought in use in 

future for the new herbicides development. (Weston, 2005). The allelopethic behaviour in crop 

plants may be determined and be applied successfully in field crops for weed management. There 
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are some specific plants which inhibit growth of some weed species and the compounds released  

from their residues inhibit germination of weed seeds. The presences of allelochemicals in some 

plants have already been demonstrated and their role to address weed problems have also been 

identified (Bhadoria, 2011). A large amount of the chemical substances formed by allelopathic plants 

are extremely toxic in nature and these may be brought in use as effective possible herbicides (Troc 

et al., 2011). It has been determined that sunflower naturally posses strong allelopathic behavior 

because certain chemical compounds are produced from their leaf extract such as lactones, 

sesquiterpene and terpenes (Gao et al., 2008). 

 

The adaptation of plant allelopathy to address the weed problems in the field has been 

generally accepted as an effective approach since it is an environment friendly and economical 

method. This natural weed control mechanism relies on allelochemicals, the micro organisms and 

their biological interactions and exploring the link between allelochemicals and specific microbes 

which are responsible to accelerate the application of allelopathic features in farming (Li et al., 

2020). Allelopathy is one of the substantial mechanisms of plant disruption which is facilitated by 

the accumulation of phytotoxins produced by the plants to the environment. The strong chemical 

substances are produced and released into the environment especially into the rhizosphere in 

adequate amounts affecting neighbouring plants (Ambika, 2012). The allelopathy and competition 

are difficult to distinguish in the field level but both are well documented in the studies under 

controlled circumstances (Awan et al., 2009). Many scientists have studied the detrimental role of 

some of the plants and their residues on the emergence and development of higher plants and crop 

productivity. The issues of monoculture farming, auto toxicity and mulching toxicity have been 

documented. Bhadoria (2011) determined the option of application of allelopathic plants to control 

weed growth at farm level. Also, Cheema  et al., (2012) described  the key role of allelochemicals for 

pest management. Allelopathy has direct or indirect association with soil micro organisms which 

form the large amount of nitrogen for other plants and organisms (Dang et al., 2010). 

Allelochemicals produced by many crops have interaction with germination, growth and 

development of the other crops. These findings are significant for the chosing suitable sequence of 

crop rotation (Hura et al., 2007; Jamil et al., 2009; Farooq et al., 2011). 

 

Sunflower is known to be a strong allelopathic plant which has significant compounds 

with identified allelopathic nature for other plants (Zahir and Abdul, 2014). Phenolic compounds, 

terpenoids and flavonoids are the main allelopathic compounds present in sunflower (Macias et al., 

2004; Gawronskaet al., 2007). With the application of various extracts of sunflower and other plants 

for the management of rice weeds, grasses and sedges, the root and shoot length, accumulation of 

biomass and chlorophyll amount was significantly reduced (Khaliq et al., 2013). Wild barely showed 

respond by significant decrease in germination, seedling growth and biomass when the sunflower 

residues and aquatic extracts were applied (Ashrafi et al., 2008). Certain water soluble 

allelochemical compounds are available in sunflower plants, which are responsible to reduce the 

emergence and growth of other plant species. This strategy could be adopted in weed control 

programme. 

The compounds available in sunflower having inhibitory nature and are responsible 

for the allellopathicity against weed species could be adopted as a possible natural herbicide, but 

prior to this these allelochemicals must be first explored and examined as necessary to learn their 

proper mode of action (Ashrafi et al., 2008). However, the weed population was increased in control 

plots during five years but the rate of growth was recorded less in sunflower plots. The data showed 

a little variation in different sunflower genotypes. 

Johnson grass has inhibitory effect on different plants through its solid suppressive 

performance and strong allelopathic capabilities (Huang et al., 2015). The occurrence of cyanogenic, 

Phenolic and glycogenic components in johnson grass are responsible of the 
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suppression of crop plants (Stef et al., 2013). The substances having allelopathic characteristics 

derived from johnson grass shoot, rhizome and inflorescence discontinued germination and plant 

growth of four different weed species namely, rye grass wild oat, grass pea and syrian cephalaria 

(Iqbal and Anwer, 2011). Johnson grass allelopathy found to reduce diversity of the native species 

(Rout et al., 2013). Acciaresi and Guiamet (2010) determined that, due to the release of large amount 

of toxic chemicals from root zones and decaying vegetation of high density of johnson grass resulted 

reduced germination and growth of some crops. These findings have also been justified in the study 

carried out by using different concentrations of aqueous extracts obtained from different tissues of 

johnson grass (Nouri  et al. ,2012). Later on more allelopathic inhibition was reported by other 

researchers in cotton upto 86% and up to 64% in maize. A great allelopathic response has also been 

determined in the root exudates of johnson grass (Rout and Chrzanowski, 2009). Nouri et al. (2012) 

determined that johnson grass plant parts extract decreased the fresh weight of wheat plants. 

Similarly, Rout and Chrzanowski (2009) determined the linkage of nitrogen fixing action with 

johnson grass and explored that this may enhance its performance to invade ecosystem by changes in 

soil biogeochemistry. The existence of johnson grass in any field crop may leave allelopathic 

characteristics for the successive crops like soybean and maize (Soufan and Almouemar, 2009; Stef 

et al., 2015) accordingly, its agronomic impacts cannot be limited upto only single season the 

allelopathic effects of the roots and residues may exist for prolonged period. 

 
The practice of unnecessary and incessant application of herbicides has caused a 

resistant in weed populations and to address such issue there is need to explore allelopathic potential 

of crop plants (Ferreira and Reinhardt, 2010). When herbicide applied in combination with water 

extracts, worked effectively and the results could be helpful to minimize herbicide doses (Razzaq et 

al., 2012). Ejaz et al. (2015) reported that extracts of sorghum, sunflower and congress grass leaves 

can be applied twice with the interval of 30 and 60 days to control weeds and to enhance wheat yield 

upto 52% and 53%, respectively. Afridi et al. (2013) revealed that aquatic extract concentrations 

significantly reduced weed population and even more response was observed with the increased 

aquatic extract concentrations. Elahi et al. (2011) showed that application of increased concentration 

of aqueous extract exhibited inhibitory effect on weeds because of increased phenolic compound 

which suppressed weeds density. 

 

Weed management by using allelopathy may practically be applied by either spraying 

or incorporating aqueous extracts of plants (Farooq et al., 2011). Sunflower being an important 

allelopathic crop releases many important allelopathic substances which inhibit the growth of 

neighbouring plants with its high allelopathic behaviour and they inhibit seed germination (Kamal 

and Bano, 2008). Weed density and biomass is reduced ranging from 19 to 49 %, by using allopathic 

plants. Allelopathy has been effectively applied to control weeds of cotton, sunflower and mungbean 

fields. Weeds management by application of aquatic extract of allelopathic plant enhanced yield 

from 15 to 25 %. Application of plant extracts in combination with weedicides is more useful for 

controlling weeds than sole application (Cheema et al., 2012). When sunflower aquatic extract 

(100%) was applied, wheat production increased upto 7% and weed dry weight reduced upto 51%. 

The foliar spray of mulberry water extract (100%) inhibited seedling growth of Bermuda grass and 

increased wheat growth. 

 

The weed management by synthetic herbicides is increasing day by day for immediate 

results and to control the losses cause by the weeds (Khaliq et al., 2013). The injudicious use of 

herbicides is comparatively higher as compared to developed nations because there is lack of 

awareness about the safe use of such agro-chemicals (Tariq et al., 2007). The herbicide degrades 

slowly in natural environment, which lead to its accumulation in the soil and environment (Ustuner 

et al., 2020). The alternative strategies for weed management are required so 
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that use of synthetic herbicides could be minimized (Farooq et  al., 2011). Therefore integrated weed 

management approach may be adopted for obtaining best results (Fahad et al., 2015). 

 

The weed population controlled by residues of allelopathic plants is a safe strategy 

and improves soil health (Khalil et al., 2010). Crop residues are the main source of nutrients supply. 

They play a vital role for improvement of water holding capacity of soil as well as increase nutrients 

supply. Moreover, application of crop residues can also nourish rhizosphere, decrease input cost and 

limits greenhouse gases emissions (Sharma, 2011). The soil incorporation of crop residues also 

provides additional benefits like slow release of nutrients and maintain soil temperature (Bajgai et 

al., 2015). Xiao et al. (2020) explored that soluble and insoluble allelopathic substances in soil 

provided a deep insight into microflora variation. Microbes may responsible for allelochemicals 

expulsion in the soil and addition of residues inhibited specific microbial population. 

 

Environmental degradation, resistance developed in weeds against most of the 

weedicides and their serious health hazards has drawn the attention of the researchers to develop 

substitute for the existing weed management practices (Jabran et al., 2010). In  such circumstances  

to practice known allelopathic plant extracts in combination with less concentration of herbicides   

for weed management has now became accepted fact (Jabran et al., 2008). Pejman et al. (2011) 

explored that sunflower allelopathic components can act as substitute herbicide against known 

harmful broad and narrow leaf weeds. 

 
The reviewed studies suggested that effect of allelopathy by applying weed extract may 

inhibit weeds growth if applied alone. However, if herbicides are applied in combination with the 

plant extract, considerable economic benefits can be achieved for the growers and the environment. 

In view of the above facts and findings, the present research was carried out to explore the potential 

of sunflower and johnson grass residues and aquatic extract applications for weed control. 

 
MATERIALS AND METHODS 

Target weeds 

i. Purple nutsedge (Cyperuns rotundus L.) 

ii. Jungle rice (Echinochloa colonum L.) 

Experimental design = Completely randomized design (CRD) 

Replications = Three (3) 

Preparation of aquatic extracts 

The residues of sunflower and johnson grass roots and shoots in the ratio of 1:10 (w/v) 

were milled in milling portion of juicer blender to prepare their powder. Then, the powder was soaked 

in water for 24 hours. The extract was filtered through muslin cloth to separate the remaining of the 

poweder from the extract and concentrated upto 20 times through boiling at 100 0C on the burner for 

easy handling and application (Cheema, 2008; Awan et al., 2009). 

 

Method of application 

 

Sunflower and johnson grass plants from field were harvested, dried and drenched in water at 

the ratio of 1:10 w/v for 24 hours. Then the extracts were filtered through muslin cloth and 
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concentrated to 20 times by boiling at 100oC on gas burner to reduce the volume  of  extract 

(Hussain et al., 2016). The johnson grass and sunflower water extract was sprayed by hand sprayer 

(Cheema et al., 2002; Awan et al., 2009). 

 

Growing of Cyperus rotundus L. and Echinochloa colonum L. 

 

Fifteen tubers, rhizomes and seeds of Cyperus rotundus L. and Echinochloa colonum 

L., were sown into the sand boxes, respectively. The root and shoot  water extracts  of  sunflower  

and johnson grass, each @ 10 mL and 15 mL per kg of soil was sprayed in five equal splits on 0, 1,  

3, 7, and 14 days after sowing. The sand boxes were placed in the laboratory at room temperature. 

Treatments = 9 

T1 = Untreated (Control as check) 

T2 = Sunflower residue (powder) incorporation at 10 g kg-1 soil 

T3 = Sunflower residue (powder) incorporation at 15 g kg-1 soil 

T4 = Sunflower aquatic extract at 10 mL kg-1 soil 

T5 = Sunflower aquatic extract at 15 mL kg-1  soil 

T6 = Johnson grass residue (powder) incorporation at 10 g kg-1 soil 

T7 = Johnson grass residue (powder) incorporation at 15 g kg-1 soil 

T8 = Johnson grass aquatic extract at 10 mL kg-1 soil 

T9 = Johnson grass aquatic extract at 15  mL kg-1 soil 

Observations recorded 

Seed germination (%) 

The germinated seedlings were counted 03 weeks after sowing. 

Total germinated seeds / total number of seeds. 

 

Root length (cm) 

The seedling root length was recorded by measuring tape. 

 
Shoot length (cm) 

The seeding shoot length was recorded by measuring tape. 

 
Seedling vigor index 

The seedlings were taken from each treatment at random of three replications and 

were weighed. 

 
Leaves seedling -1 

The number of seedlings was counted after 03 weeks of sowing before uprooted. 

 
Leaf length (cm) 

The leaf length was recorded by measuring tape. 

 
Leaf area (cm2) 

Leaf area of five randomly selected plants from each treatment was determined 

through length and breadth method multiplied by 0.75, which is a constant factor  (Montgomey,  

1911; Pagano and Maddonni, 2007). 

 

Leaf area cm-2 = length x breadth x factor (0.75) 
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Fresh biomass (g seedling-1) 

The seedling fresh weight was weighed at time of uprooted after 03 weeks of sowing. 

 
Dry biomass (g seedling-1) 

The oven dried seedling weight was recorded at time of uprooted after 03 weeks of 

sowing. 

 

Statistical analysis 

 

The data recorded from each plot was subjected to statistical analysis by applying Statistic 

8.1 software (Statistix, 2006). Least significant difference (LSD) test was used to compare 

treatments superiority where it was necessary. 

 

RESULTS 

 

Allelopathic effect on purple nutsedge 

 

The allelopathic influence of sunflower and johnson grass residues and aquatic  

extract on Cyperus rotundus L. was recorded and the results are shown in Table-1, 2 & 3. 

The result described that sunflower and johnson grass residue (powder) and aquatic 

extract treatments exhibited marked (P<0.05) phytotoxic impact on germination and other growth 

parameters of purple nutsedge. The minimum seed germination (46.53%), root length (4.78 cm), 

seedling vigor index (623), leaves seedling-1(5.46 ), leaf length (9.68 cm), leaf area (1.57 cm2) was 

recorded in johnson grass aquatic extract 15 mL kg-1 soil. Similarly, minimum shoot length (13.25 

cm), fresh biomass (4.61 g seedling-1) and dry biomass (2.08 g seedling-1) was recorded in sunflower 

aquatic extract at 15 mL kg-1 soil. However, maximum seed germination (84.54%), root length (8.28 

cm), shoot length ((20.48 cm), seedling vigor index (1732), leaves seedling-1 (10.06), leaf length 

(19.06 cm), leaf area (5.97 cm2), fresh biomass  (9.36 g seedling-1) and  dry biomass (4.70 g 

seedling-1) was observed in control treatment where, sunflower and johnson grass residues and 

aquatic extract were not applied. 

The application of johnson grass and sunflower aquatic extract with slightly higher 

dose were found more allelopathic as compared to different doses of sunflower and johnson grass 

residue and application of johnson grass and sunflower aquatic extract in small quantity. 

 

Table 1. Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

germination and relevant traits of purple nutsedge 

 

Treatments 
Seed germination 

(%) 
Root Length 

(cm) 
Shoot Length 

(cm) 

Untreated (Control as check) 84.54a 8.28 a 20.48 a 

Sunflower residue incorporation at 10 g kg-1 soil 68.21 b 7.07abc 15.74bcd 
Sunflower residue incorporation at 15 g kg-1 soil 61.86b 6.11 c 16.46 bc 

Sunflower aquatic extract at 10 mL kg-1 soil 66.11b 6.79bc 15.89 bcd 

Sunflower aquatic extract at 15 mL kg-1 soil 58.03c 6.31bc 13.25 d 

Johnson grass residue incorporation at 10 g kg-1 soil 62.55 7.55 ab 16.33 bc 

Johnson grass residue incorporation at 15 g kg-1 soil 60.42bc 6.23 c 16.15 bcd 

Johnson grass aquatic extract at 10 mL kg-1 soil 61.02bc 6.12 c 17.03 b 
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Johnson grass aquatic extract at 15 mL kg-1 soil 46.53 d 4.78 d 13.53 cd 
S.E ± 3.7877 0.5946 1.4053 

LSD 0.05 7.9576 1.2492 2.9523 
 

Table 2. Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

agronomic traits of purple nutsedge 
 

Treatments 
Seedling vigor 

index 

Leaves 

seedling-1 

Leaf length 

(cm) 

Untreated (Control as check) 1732 a 10.06 a 19.06 a 

Sunflower residue incorporation at 10 g kg-1 soil 1071 b 7.10 bc 16.36 ab 
Sunflower residue incorporation at 15 g kg-1 soil 1019 b 6.46 bcd 14.78 b 

Sunflower aquatic extract at 10 mL kg-1 soil 1059 b 7.74 b 16.08 ab 

Sunflower aquatic extract at 15 mL kg-1 soil 772 cd 5.63 cd 15.46 ab 

Johnson grass residue incorporation at 10 g kg-1 soil 1019 b 6.66 bcd 17.16 ab 

Johnson grass residue incorporation at 15 g kg-1 soil 974 bc 7.16 bc 14.83 b 

Johnson grass aquatic extract at 10 mL kg-1 soil 1042 b 6.33 bcd 13.43 b 

Johnson grass aquatic extract at 15 mL kg-1 soil 623 d 5.46 d 9.68 c 
S.E ± 107.47 0.7455 2.0032 

LSD 0.05 225.79 1.5663 4.2086 

 
 

Table 3. Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

different traits of purple nutsedge 
 

Treatments 
Leaf area 

(cm2) 

Fresh biomass 

(g seedling-1) 

Dry biomass 

(g seedling-1) 

Untreated (Control as check) 5.97 a 9.36 a 4.70 a 

Sunflower residue incorporation at 10 g kg-1 soil 3.81 b 5.16 cd 4.03 ab 
Sunflower residue incorporation at 15 g kg-1 soil 4.19 b 6.50 bcd 3.36 abc 

Sunflower aquatic extract at 10 mL kg-1 soil 3.75 b 8.06 bc 4.13 ab 

Sunflower aquatic extract at 15 mL kg-1 soil 3.89 b 4.61 d 2.08 c 

Johnson grass residue incorporation at 10 g kg-1 soil 4.19 b 5.68 cd 2.85 bc 

Johnson grass residue incorporation at 15 g kg-1 soil 3.51 b 5.39 cd 3.21 abc 

Johnson grass aquatic extract at 10 mL kg-1 soil 3.11 bc 6.66 bc 3.33 abc 

Johnson grass aquatic extract at 15 mL kg-1 soil 1.57 c 5.55 cd 2.75 bc 
S.E ± 0.8414 0.9307 0.7260 

LSD 0.05 1.7678 1.9554 1.5253 
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Allelopathic effect on jungle rice 

 
The allelopathic influence of sunflower and johnson grass residues and aquatic extract 

on Echinochloa colonum L. was calculated. The results are illustrated in Table- 4, 5 & 6. 

The results showed that sunflower and johnson grass residue and aquatic extract 

treatments showed marked (P<0.05) phytotoxic impact on germination and other growth parameters 

of jungle rice. The minimum seed germination (54.82%) and root length (4.71 cm) was observed in 

sunflower aquatic extract at 15 mL kg-1 soil whereas, minimum shoot length (10.60   cm), seedling 

vigor index (597), leaves seedling-1 (7.16) and dry biomass (1.23 g seedling-1) was determined in 

johnson grass aquatic extract 15 mL kg-1 soil. The minimum leaf length (7.55 cm) was recorded in 

johnson grass residue incorporation at 15 g kg-1soil. The smallest leaf area (2.18 cm2) and fresh 

biomass (4.40 g seedling-1) was recorded in sunflower residue incorporation at 15 g kg-1 soil. 

However, maximum seed germination (86.05%), root length (7.13 cm),  shoot  length  (21.48 cm), 

seedling vigor index (1844), leaves seedling-1(15.58), leaf length (15.86 cm), leaf area (5.13 cm2), 

fresh biomass (11.45 g seedling-1) and dry biomass (3.49 g seedling-1) was observed in control 

treatment where, sunflower and johnson grass residue and  aquatic  extract  were  not  applied. 

The overall results showed that increased dose of johnson grass aquatic extract and 

sunflower aquatic extract applications significantly reduced germination traits of jungle rice. 

 

Table 4 .Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

germination and relevant traits of jungle rice 

 

 

Treatments 

Seed 

germination 
(%) 

Root Length 

(cm) 

Shoot Length 

(cm) 

Untreated (Control as check) 86.05 a 7.13 a 21.48 a 

Sunflower residue incorporation at 10 g kg-1 soil 
64.02 bc 7.20 a 17.69 b 

Sunflower residue incorporation at 15 g kg-1 soil 55.91 bc 5.60 b 16.03 bc 

Sunflower aquatic extract at 10 mL kg-1 soil 66.30 b 5.83 ab 15.93 bc 

Sunflower aquatic extract at 15 mL kg-1 soil 54.82 c 4.71 b 11.58 e 

Johnson grass residue incorporation at 10 g kg-1 soil 62.82 bc 5.65 b 14.69 cd 

Johnson grass residue incorporation at 15 g kg-1 soil 55.25 bc 5.06 b 12.81 de 

Johnson grass aquatic extract at 10 mL kg-1 soil 62.97 bc 5,12 b 17.03 bc 

Johnson grass aquatic extract at 15 mL kg-1 soil 
56.11 bc 5.38 b 10.60 e 

S.E ± 5.3197 0.6711 1.2800 

LSD 0.05 11.176 1.4100 2.6892 
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Table 5. Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

agronomic traits of jungle rice 

 

Treatments 
Seedling vigor 

index 

Leaves 

seedling-1 

Leaf length 

(cm) 

Untreated (Control as check) 1844 a 15.58 a 15.86 a 

  Sunflower residue incorporation at 10 g kg-1 soil 
1132 b 12.42 ab 12.75 abc 

Sunflower residue incorporation at 15 g kg-1 soil 894 c 11.80 abc 8.73 cd 

Sunflower aquatic extract at 10 mL kg-1 soil 1051 bc 11.03 abc 12.11 abc 

Sunflower aquatic extract at 15 mL kg-1 soil 636 c 9.26 bc 13.03 ab 

Johnson grass residue incorporation at 10 g kg-1 soil 926 c 10.43 abc 12.06 abc 

Johnson grass residue incorporation at 15 g kg-1 soil 702 d 6.92 c 7.55 d 

Johnson grass aquatic extract at 10 mL kg-1 soil 1068 bc 8.47 bc 9.70 bcd 

Johnson grass aquatic extract at 15 mL kg-1 soil 
597 d 7.16 c 9.74 bcd 

S.E ± 87.385 2.4940 2.0386 

LSD 0.05 183.59 5.2398 4.2830 

 
 

Table 6. Allelopathic effect of sunflower and johnson grass powder and aquatic extract on 

different traits of jungle rice 

 

Treatments 
Leaf area 

(cm2) 

Fresh biomass 

(g seedling-1) 

Dry biomass 

(g seedling-1) 

Untreated (Control as check) 5.13 a 11.45 a 3.49 a 

Sunflower residue incorporation at 10 g kg-1 soil 
3.92 abc 6.67 bcde 3.30 ab 

Sunflower residue incorporation at 15 g kg-1 soil 2.18 c 4.40 e 2.86 abc 

Sunflower aquatic extract at 10 mL kg-1 soil 3.63 bc 8.86 b 2.66 abc 

Sunflower aquatic extract at 15 mL kg-1 soil 4.06 ab 5.25 de 2.10 cde 

Johnson grass residue incorporation at 10 g kg-1 soil 3.60 abc 7.98 bc 2.26 cd 

Johnson grass residue incorporation at 15 g kg-1 soil 2.84 bc 6.37 bcde 3.21 abc 

Johnson grass aquatic extract at 10 mL kg-1 soil 2.75 bc 7.32 bcd 1.40 de 

Johnson grass aquatic extract at 15 mL kg-1 soil 
2.63 bc 5.92 de 1.23 e 

S.E ± 0.8349 1.1915 0.4190 

LSD 0.05 1.7541 2.5032 0.8803 
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DISCUSSION 

 

The allelochemicals could be manipulated and applied for weed management and turned 

towards an environment friendly and sustainable agricultural production system (Farooq et  al.,  

2020).  Dahiya et al. (2017) depicted that allelopathic substances, if available in crop genotypes,   

may reduce the required practices for weed management, particularly application of herbicide. 

Allelochemicals act through direct interference with physiological functions of ‘receiver’ such as 

seed germination, root growth, shoot growth and stem growth. 

 

The study results of laboratory research on allelopathic influence of sunflower and 

johnson grass residues and aquatic extract on purple nutsedege (Cyperus rotundus L.) revealed that 

minimum seed germination (%), root length (cm), seedling vigor index, leaves seedling-1, leaf  

length (cm), leaf area (cm2) was recorded with johnson grass aquatic extract 15 mL kg-1 soil. 

Similarly, minimum shoot length (cm), fresh biomass (g seedling-1) and dry biomass (g seedling-1) 

was recorded with sunflower aquatic extract at 5 mL kg-1 soil. These results corroborated with 

Huang et al. (2015) reported that johnson grass is well known for its damaging impacts on the 

growth and development of neighboring plants through its strong competitive abilities and 

allelopathic potential. Therefore, Rashid et al. (2020) depicted that the aquatic extract of allelopathic 

plants, exhibited extra inhibitory effect on seed germination, germination time, shoot length and dry 

biomass of the tested species. It has been widely reported in cropped areas, causing severe yield 

losses in economically important crops including wheat (Triticum aestivum L.), soybean (Glycine 

max L.), maize (Zea mays L.), cotton (Gossypium hirsutum L.), vegetables, and  fruits (Uremis et al. 

2009). The maximum values were recorded in weedy check (no weeding treatment). The application 

of johnson grass and sunflower aquatic extract with slightly higher dose was found more allelopathic 

as compared to different doses of sunflower and johnson grass residue and application of johnson 

grass and sunflower aquatic extract in small quantity. 

 

The allelopathic influence of sunflower and johnson grass residues and aquatic extract 

on jungle rice (Echinochloa colonum L.) was also tested and determined minimum seed germination 

(%)  and root length (cm) was observed in sunflower aquatic extract at 15 mL kg-1 soil. These results 

are in close with the findings of Rawat et al. (2017) who reported that pot culture and laboratory 

studies have revealed that inclusion of sunflower considerably lowered the weed density. Whereas, 

minimum shoot length (cm), seedling vigor index, leaves seedling-1 and dry biomass (g seedling-1) 

was determined with johnson grass aquatic extract 15 mL kg-1 soil. The minimum leaf length (cm) 

was recorded in johnson grass residue incorporation at 15 g kg-1soil. The results are also confirmed 

with the findings of Yar et al. (2020) found significant effect of sorghum extracts and sorghum 

powder on jungle rice.  The smallest leaf area (cm2) and fresh biomass (g seedling-1) was recorded in 

sunflower residue (powder) incorporation at 15 g kg- 1 soil. Similar results are also reported by 

Rawat et al. (2017) that rhizosphere soil of sunflower highly restricted the weed germination, 

population and biomass. However, maximum weed trait values were recorded in weedy check (no 

weeding treatment). The overall results showed that increased dose of johnson grass aquatic extract 

and sunflower aquatic extract applications significantly reduced germination traits of jungle rice. 

 
Conclusion 

 

The sunflower and johnson grass residues and aquatic extracts are useful for the 

management of different weed species. Therefore these may be applied to control weeds in 

different crops for enhancement of growth and yield parameters to overcome the issues of 
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food security for human beings that is based on low input, high production and environment  

friendly. 
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