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ABSTRACT 

 Allelopathic crop water extracts of sorghum, sunflower and 

brassica may affect the growth and yield of maize and its associated 

weeds. Soil fertility status can influence the behavior of 

allelochemicals. To investigate these aspects present studies was 

carried out at the Agronomic Research Area, University of 

Agriculture, Faisalabad during autumn 2009. The experiment was 

laid out in a randomized complete block design with four replications. 

A mixture of three water extracts i.e. sorghum, sunflower and 

brassica each at 15 L ha-1 were applied as foliar sprays, once (7 Days 

after sowing), twice (7 and 30 DAS) and thrice (7, 30 and 52 DAS) in 

plots with no fertilizer and plots receiving NPK fertilizer at 

175+100+60 kg ha-1. And a control receiving no fertilizer plus no 

allelopathic spray was maintained. Three sprays of water extracts in 

fertilized plots suppressed the weeds population and dry weight by 

85% and 55% respectively. The suppression effect of three sprays of 

water extracts in fertilized plots on the fresh and dry mass of horse 

purslane was significantly more by 75% and 54% respectively over 

control. Grain yield was significantly higher (82%) in two sprays of 

water extracts with fertilizer. However, it was uneconomical due to 

high costs that vary and hence two sprays of water extracts became 

economical with 49% increase in maize grain yield and also had 

highest MRR (3514%) as compared to control. 
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INTRODUCTION 

Allelopathy being an eco-friendly phenomenon can be utilized in 

sustainable agriculture. The production and discharge of 

allelochemicals from leaves, seeds, stem and roots of living and 

decaying plant materials can influence population and growth of 

different plant species that come in contact with these (Weston and 

Duke, 2003). The allelochemicals are highly water soluble and hence 

easily extracted in the form of an aqueous solution. 

The utilization of allelopathy for controlling weeds could be 

either through direct utilization of natural allelopathic cooperation, 

particularly of crop plants or by utilizing allelochemicals as natural 

herbicide (Singh et al., 2003). In the previous case, various crop 

plants with allelopathic potential can be utilized as a spread, smoother, 

and green manure crops for overseeing weeds by creating wanted 

controls in the cultural performs and cropping patterns (Cheema et al., 

2004; Singh et al., 2003). These can be suitably soil incorporated 

(Khanh et al., 2005) rotated (Narwal, 2000) or intercropped (Hatcher 

and Melander, 2003) with main crops to realize the target weeds, 

selectively. Crop plants like sorghum (Cheema et al., 2003), sunflower 

(Leather, 1987; Batish et al., 2002), brassica (Moyer and Huang, 

1997) and mulberry (Hong et al., 2003) have inhibitory effects on 

associated weeds (Khanh et al., 2005). 

 Allelopathic water extracts have complementary effect when 

combined with each other (Cheema et al., 2004). The inhibition of 

weeds by a single plant water extract may be less (sorghum 30-40%, 

sunflower 35%, and brassica 30%) but their combined effect may be 

greater (Cheema et al., 2012). Sorghum and sunflower aqueous 

extracts decreased total weed dry weight up to 53% in wheat crop. 

These extracts suppressed biomass of individuals weed species as 

broad leaf dock (Rumex dentatis L.) by 74%, lambsquarters 

(Chenopodium album L.) 26%, swin cress (Coronopus didymus L.) 

42% and fumitory (Fumaria parviflora L.) 33% respectively. They 

found that sorghum extract improved wheat grain yield by 7% 

(Cheema et al., 1997b). The response of four grass water extracts 

against the germination and early seedling development of weed plant 

was assessed. Results proved that barley, oat, rice, and wheat extract 

essentially lessened root development of alfalfa, barnyard grass 

(Echinochloa crab-galli L.). As the extraction of crop concentrates 

expanded, root development of the test plants was significantly 

decreased (Chon et al., 2000). Soil fertility may influence the activity 

of allelochemicals positively. Fertilizer application may modify the 

allelopathic effects. Cheema et al., 2002 investigated sorgaab as a 

natural weed inhibitor in wheat at different fertility levels. Sorghum 

water extract with a medium dose of fertilizer (114+84+62 NPK kg ha-
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1) significantly influenced the total weed density and dry weight in 

maize by 45% and 50% at 40 and 60 DAS. So the addition of 

fertilizers with the application of water extracts of different allelopathic 

crops may show the complementary effect improving crop growth by 

suppressing weeds. 

 Therefore it was contemplated to investigate the combined 

effects of fertilizer and sorghum, sunflower and brassica water extracts 

on the growth and yield of maize and associated weeds. 

 

MATERIALS AND METHODS 

Plant water extract preparation 

Required allelopathic crop was reaped at maturity, dried for a few days 

under shade and afterward chopped into 2 cm pieces with the 

assistance of electric fodder cutter. This chopped material was soaked 

in water in a ratio of 1:10 (w/v) for 24 hours. This soaked material 

was separated by passing through sieves. The filtrates were boiled at 

100ºC for decreasing the volume by 20 times. The concentrated water 

extracts were stored at room temperature for future utilization 

(Cheema et al., 2000). 

Crop husbandry and general details 

 This field experiment was conducted at Agronomic Research 

Area, University of Agriculture, Faisalabad during autumn (Kharif) to 

examine the influence of fertilizer and allelopathic water extracts of 

sorghum, sunflower, and brassica on maize and its associated weeds. 

The experiment was laid out in a randomized complete block design 

having four replications with a plot size of 4.5 m x 2.8 m. A soaking 

irrigation was applied before preparation of seed bed. Maize hybrid 

Monsanto 919 was sown on August 18, 2009, with single row hand 

drill in 70 cm apart rows using 30 kg ha-1 seed rate. Allelopathic water 

extracts were applied in combination in fertilized and non-fertilized 

plots at different intervals to control the weeds. A control which 

received no fertilizer and no extracts were maintained for comparison. 

Urea was used as a source of nitrogen, sulphate of potash as a source 

of potassium and single super phosphate as a source of phosphorus. 

All the phosphatic and potassic fertilizers were applied at sowing while 

nitrogen fertilizer (Urea) was applied in two equivalent splits, first at 

sowing and second after 30 days of sowing. For crop management all 

the agronomic maneuvers were kept standard and constant for all the 

treatments. Water extracts were applied by using knapsack hand 

sprayer (10-15 L) by using flat fan nozzle with pressure 3 bar (40psi) 

@ 600 ha/L with 0.5-1.0 ha/day. The maize crop was harvested 

manually on November 16, 2009, and cobs of all the plants from each 
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net plot were sun-dried and shelled with a mechanical sheller to obtain 

the grain yield.  

Measurements 

 Information about weed density and weed biomass had been 

collected from two differently chosen quadrates (50x50cm) from each 

experimental plot, after 20, 40 and 60 days after sowing (DAS) 

consequently. At 80oC, weed dry weight was calculated of weeds when 

they were made dried in an oven for 48 hours. For each plot, data 

about maize leaf area per plant were calculated at tasselling stage i.e. 

grain yield (Mg ha-1), stalk yield (Mg ha-1), harvest index (%), quantity 

of cobs per plant, number of grains per row on a cob and 1000-grain 

weight (g). The information obtained were examined statistically by 

using Fisher's ANOVA analysis of variance technique and least 

significance difference test (LSD) at 0.05% was applied to think about 

the difference between treatment means (Steel et al., 1997). 

Economic Analysis: 

 All out expenses for all the trial treatments was recorded after 

deciding the field costs of all inputs. Costs that vary (variable costs) 

were the costs (ha-1) of hired inputs, labor, and mechanical Sheller 

that differentiate between test treatments. 

 

RESULTS AND DISCUSSION 

Density of horse purslane (m-2) 

 Horse purslane was the major weed in the experimental field. 

Its density was high at 20 DAS and considerably less at 40 DAS and 

furthers less at 60 DAS in all treatments. The data in figure 1 shows a 

significant effect in all treatments at 20, 40 and 60 DAS except T5 

where only fertilizer was used at the rate of 175 +100+60 kg ha-1. 

One spray of water extracts (T2) inhibited the weed number by 22% at 

20 DAS, two sprays (T3) by 17 and 35% 20 and 40 DAS while three 

sprays (T4) suppressed the population by 64% at 60 DAS. The foliar 

sprays of water extracts in fertilized plots showed relatively more 

effect. One spray with fertilizer (T6) decreased the density by 49% at 

20 DAS, two sprays (T7) by 44 and 45% at 20 and 40 DAS and three 

sprays (T8) by 86% at 60 DAS. These results clearly show the 

complementary effects of water extracts and fertilizer. The possible 

reason may be in the fertilized plots weed seedlings become more 

succulent and hence receptive to allelopathic action (Dase and 

Yaduraju, 1999). The reason for more inhibitory effects of three sprays 

is understandable which concentration effect is another aspect, i.e. the 

decrease in overall weed density (in all treatments) at later stages (40 

and 60 DAS) is possible crop growth effect. As the crop grows, the 

canopy covers the inter-row space; hence weeds are killed due to lack 

of light. The increase in weed number with only fertilizer suggests that 
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fertilizer application generally increases weed growth but interestingly 

it appears fertilizer also stimulated weed germination (Amy et al., 

2008). 

 Density of purple nutsedge (m-2) 

The population of purple nutsedge was greatly low in all the 

experimental plots and data in figure.3 revealed that regarding the 

influence of treatments, all treatments suppressed its number in at 20, 

40 and 60 DAS except T5 where only fertilizer was used at the rate of 

175 + 100 + 60 kg ha-1. One spray of water extracts (T2) inhibited the 

weed number by 27% at 20 DAS, two sprays (T3) by 45 and 74% at 

20 and 40 DAS while three sprays (T4) suppressed the population by 

72% at 60 DAS. The water extracts foliar sprays in fertilized plots 

showed relatively more effect on the weed. One spray of water 

extracts in fertilized plots (T6) decreased its density by 52% at 20 

DAS, two sprays (T7) by 56 and 74% at 20 and 40 DAS and three 

sprays (T8) by 86% at 60 DAS over control. These results clearly show 

the complementary effect of water extracts and fertilizer. Maximums 

decrease in purple nutsedge density 86% was observed in T8 where 

three sprays of water extracts were used in fertilized plot and then 

followed by (T4) which provide 72% inhibition in weed number. 

Dry weight (g) of horse purslane  

 Weed dry weight at 60 DAS was more than 40 DAS while 

considerably less at 20 DAS in all the treatments over control. All the 

treatments significantly reduce the weed dry weight except T5 where 

only fertilizer was used at the rate of 175 + 100 + 60 kg ha-1 as 

compared to control. This treatment increased weed dry weight by 28 

and 6% at 20 and 60 DAS over control which possibly due to the more 

uptakes of nutrients by weed in fertilized plot. 

It was evident from the table 1 that one spray of water extracts 

(T2) inhibited the weed dry weight by 64% at 20 DAS, two sprays (T3) 

by 69 and 91% at 20 and 40 DAS while three sprays (T4) suppressed 

the dry weight by 44% at 60 DAS. The maximum decrease in weed 

dry weight was noticed in fertilized plots where water extracts were 

used. One spray of water extracts in fertilized plots (T6) inhibited the 

dry weight by 53% at 20 DAS, two sprays (T7) by 51 and 31% at 20 

and 40 DAS and three sprays by 78% at 60 DAS over control. More 

inhibition in dry weight of weed can be easily observed in all 

treatments at 40 DAS than at 20 and 60 DAS over control. This 

decrease in dry weight was due to complementary effect of fertilizer 

and allelopathic water extracts. 
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Dry weight (g) of purple nutsedge 

 Weed dry weight at 60 DAS was more than 40 DAS while 

considerably less at 20 DAS in all the treatments over control. All the 

treatments significantly reduce the weed dry weight except T5 where 

only fertilizer was used at the rate of 175 + 100 + 60 kg ha-1 as 

compared to control. This treatment increased weeds dry weight by 28 

and 6% at 20 and 60 DAS over control which was possibly due to the 

more uptakes of nutrients by weed in fertilized plot. It was evident 

from the table 2 that one spray of water extracts (T2) inhibited the 

weed dry weight by 64% at 20 DAS, two sprays (T3) by 69 and 91% at 

20 and 40 DAS while three sprays (T4) suppressed the dry weight by 

44% at 60 DAS. The maximum decrease in weed dry weight was 

noticed in fertilized plots where water extracts were used. One spray 

of water extracts in fertilized plots (T6) inhibited the dry weight by 

53% at 20 DAS, two sprays (T7) by 51 and 31% at 20 and 40 DAS and 

three sprays by 78% at 60 DAS over control. More inhibition in dry 

weight of weed can be easily observed in all treatments at 40 DAS 

than at 20 and 60 DAS over control. This decrease in dry weight was 

due to complementary effect of fertilizer and allelopathic water 

extracts. 

Leaf area index  

 Leaf area index (LAI) of maize was significantly influenced by 

most of the treatments except T2 (one spray of water extracts) as 

compared to control at 45, 60 and 75 DAS. Data in table 1 revealed 

that treatments T6 (One spray of water extracts + fertilizer), T7 (Two 

sprays of water extracts + fertilizer) and T8 (Three sprays of water 

extracts + fertilizer) were the most effective to increase LAI and were 

statistically equal at 45, 60 and 75 DAS. Treatment T5 (175 + 100 + 

60 kg ha-) was the next effective treatment and was statistically at par 

with T3 (two sprays of water extracts) and T4 (three sprays of water 

extracts) at 45, 60 and 75 DAS. The highest LAI for all treatments was 

recorded at 60 and 75 DAS than 45 DAS which possibly due to the 

foliar sprays of water extracts of the maize plants at 52 DAS. 

Maximum leaf area index was observed in those plots where water 

extracts were used in combination with fertilizer at 45, 60 and 75 DAS 

which clearly showed that water extracts and fertilizer have a 

complementary effect and has increased the leaf size. This was the 

reason that due to more efficient utilization of resources these 

treatments provide more grain yield.  

Number of grain per cob 

 The number of grains per cob was significantly increased in all 

treatments over control. It was apparent from the data (table 1) that 

two sprays of water extracts (T7) in fertilized plots produced 

significantly more number of grains (541.02) per cob than all other 
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treatments. This is followed by (528.90) T6 where water extracts were 

used in fertilized plots which clearly showed that increase in number of 

grains may be due to the complementary effect of fertilizer and water 

extracts. In the case where only foliar sprays of water extracts were 

used, an increase in number of grains per cob (516) can be observed 

in T3 where only two sprays of water extracts were applied. The 

minimum number of grain per cob was observed in control treatment 

(no fertilizer + no water extracts). It was clear from data that 

presence of weeds in maize crop for more than 30 DAE adversely 

affected leaf area of maize plants and then ultimately on the 

translocation of photosynthates to the grain. Suppressive effect of 

weed competition on number of grains per cob has been reported by 

Beck (1985) while promotive effects of early weed control on number 

kernels per cob have been noted by Randhawa et al. (2000). 

1000-grain weight (g) 

 Grain improvement reflects the photosynthetic capability of a 

plant and its ability to transport assimilates to economically significant 

plant organs. Information regarding 1000- grain weight given in table 

1 revealed that all treatments significantly affected the 1000-grain 

weight as compared to control. It is evident that highest 1000-grain 

weight (320.58 g) was recorded in T3 (no fertilizer + two sprays of 

water extracts) however, it was statistically equal to T7 (304.33 g) 

where two sprays of water extracts were applied in fertilized plots. This 

is followed by T8 (fertilizer + three sprays of water extracts) which is 

statistically at par with all other treatments (T2, T4, T5, and T6) over 

control. Thus it was clearly noteworthy that similar trend was observed 

in increase in 1000-grain weight where either only water extracts are 

applied or water extracts in combination with fertilizer were used. The 

lowest grain weight (225.65 g) was observed in control plots where no 

fertilizer and no water extracts were applied. Due to better weed 

control, the maize-weed competition was narrowed for nutrients and 

other growth factors and thus it affected the grain development 

process possibly due to translocation of more photosynthates towards 

grains. Similar results were stated by Ahmad et al. (2000) who stated 

that sorgaabtwo and three sprays had a promotive effect on the 1000-

grain weight of maize. 

Grain yield (t ha-1)  

 The final grain yield is the function of combined effect of 

various parameters of plant growth and yield components. The yield of 

maize grain was significantly improved by different treatments as 

compared to control. The data in table 1 show that maximum grain 

yield (6.87 tons ha-1) was produced in T7 where two foliar sprays of 
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water extracts in fertilized (175+100+60 kg ha-1) plots were used. The 

increase in yield in T7 and T6 was 82 and 74% respectively. It is 

interesting to consider that only two sprays of water extracts increased 

the yield by 48%. The increase in yield with fertilizer (175+100+60 kg 

ha-1) was 25% statistically equal to the yield (22.5%) increased by one 

foliar spray of water extracts at 7 DAS. The increase in maize grain 

yield (45%) with one foliar spray was possibly by controlling the weeds 

and having growth promotive effect on the LAI, number of ears per 

plant, number of grains per ear and 1000-grain weight. 

 In a combination of fertilizer with water extracts further 

improved the yield. This was possibly due to the combined effects of 

allelopathy and nutrition on the weeds dry matter production and crop 

growth, development, efficient utilization of available resources like 

nutrients, water and light hence more assimilation, transformation and 

translocation of the photosynthates to sink. 

Economic and marginal analysis 

The efficacy of any production system can be best evaluated on 

the basis of its economic suitability for the farmers. Economic and 

marginal analyses of present studies were carried out to determine the 

best treatment combination which not only provides proper control to 

the weeds but also enhance the production of the maize crop. 

 The economic analyses showed that two sprays of sorghum + 

sunflower + brassica water extract each at the rate of 15L ha-1 at 7 

DAS and 30 DAS was the most economical treatment with highest net 

benefits of Rs.88546. The marginal analysis (Table 2) also revealed 

that the same treatment (T3) gave the highest 35.14% marginal rate 

of returns. It was followed by the treatment (T7) where two foliar 

sprays of water extracts in fertilized plots gave the net benefit of 

Rs.86012. However, foliar application of a mixture of three allelopathic 

water extracts (T2) at  7DAS was a useful treatment with 2998% 

marginal rate of return while all other treatments were dominated due 

to higher cost that varies, hence all were uneconomical. Results clearly 

show that there is an alternate opportunity for farmers to enhance 

their per acre yield by minimizing the weed population (60%) and dry 

weight (80%) and by increasing the maize grain yield by more than 

45% and this opportunity is use of allelopathic crop water extracts 

which suppress the weeds growth and development process and have 

good combination effect with fertilizer. So it is concluded from this 

studies that farmers should think about this new allelopathic revolution 

to minimize the per acre cost and to protect their environment from 

vulnerable effects of toxic chemicals. 

 All the plant water extracts from sorghum, sunflower and 

brassica essentially influenced the density of weeds (m-2), Dry weight 

(g) of weeds, Leaf area index, Numbers of grain per cob,1000-grain 
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weight (g) and Grain yield (t h-1) at 20,40 and 60 days after sowing 

(DAS). The density of Horse purslane L. (m-2) was high at 20 DAS and 

considerably less at 40 DAS and furthers less at 60 DAS in all 

treatments. Similarly, the density of purple nutsedge L. (m-2) may also 

suppress by all the treatments at 20, 40 and 60 DAS except T5 where 

only fertilizer was applied at the rate of 175 + 100 + 60 kg ha-1as 

shown in Fig. 4. 

 Generally, phenolic compounds are judged to be present in 

sorghum, sunflower and brassica water extracts which are responsible 

for enhancement in the widening of the cell wall in plants, which is due 

to the improvement of pre-oxidation of lipids. High concentration of 

Phenolic compounds inhibits their growth as well as at a low 

concentration of phenolics may promote their development in general. 

Consequently, due to the decline of development in plants, even a few 

times the death of plant because of it in general. This collection of 

allelochemicals is mixed with nutrient uptake in plants (Cheema et al., 

2012). They can bring about influence in photosynthesis and moreover 

in respiration rate by lessening oxygen assimilation ability of plants 

and diminishing chlorophyll substances. The phenolic compounds are 

also dominant badly on the conductance of stomata, CO2 concentration 

and leaf transpiration (Yu et al., 2003). Some phenolic compounds 

influence the Indole Acetic Acid (IAA), Gibberellic acid, decomposition 

rate and ethylene synthesis (Casimiro et al., 2001).  

 Shortly, phenolics are a huge and multi-dimensional gathering 

of allelochemicals that affect in the range of reactions to weaken the 

process of development in tissues of the plant. From every one of 

these proofs, it can be presumed that phenolic compounds present 

sorghum, sunflower, brassica, and maize may be included in 

inhibitions of development between them. The allelochemicals 

developing the capacity of a species can also change by the changing 

in plant physiology, chemical reactions and morphology along with 

stress conditions (Taiz and Zeiger, 2010). For actual weeds 

management, the water extracts from crops such as (sorghum, 

sunflower, and brassica) are a potential alternative because of their 

inhibitory impacts. In wheat, maize, and cotton, the crop water 

extracts may be utilized as a part of a combination with reduced 

herbicides doses (Cheema et al., 2000). 

 The plant water extracts also influenced on leaf area index 

(LAI) of maize. When one spray of water extracts + fertilizer, two 

sprays of water extracts + fertilizer and Three sprays of water extracts 

+ fertilizer were the most effective to increase LAI and were 

statistically equal at 45, 60 and 75 DAS. It was apparent that two 
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sprays of water extracts in fertilized plots produced significantly 

number of grains (541.02) per cob than all other treatments and also 

evident that highest 1000-grain weight (320.58 g) was recorded in the 

presence of no fertilizer + two sprays of water extracts. However, it 

was statistically equal to 304.33 g where two sprays of water extracts 

were applied in fertilized plots. Maximum grain yield (6.87 tons ha-1) 

was produced when two foliar sprays of water extracts in fertilized 

(175+100+60 kg ha-1) plots were used. 

 The development of specific weeds is inhibited by the crop 

water extracts (Iqbal and Cheema, 2007). The critical difference in the 

creation of over-all solvent phenolics by different varieties of maize 

may be associated with different genes that control the allelopathic 

characteristics (Wu et al., 1999). For maize, boiled extracts from 

sorghum, sunflower and brassica were stronger in their inhibitory 

consequence as contrasted with fresh water extracts of the crop. 

Boiled extracts included a high quantity of solvent phenolics, they were 

high concentration than fresh extracts. So, they presented more 

inhibition when contrasted with fresh extracts. 

 

CONCLUSION 

 It is concluded that two sprays of water extract each at the rate 

of 15L ha-1 in combination with fertilizer (T7) at 7 DAS and 30 DAS 

significantly reduced the horse purslane dry weight by 68% and grain 

yield was also higher (82%) but it was uneconomical due to high cost 

that varies and hence two foliar sprays of water extracts (T3) became 

economical with 49% increase in maize grain yield and also highest 

MRR (3514%) as compared to control. In addition, it is suggested that 

allelopathic water extracts in combination with fertilizer could perform 

best and has complementary effect with each other. Thus it would be 

worthwhile to continue similar nature of research including some other 

allelopathic plant water extracts and their higher doses with different 

levels of fertilizer. 
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Figure 1. Effect of fertilizer and water extracts on horse purslane 

density (m-2) 

 
T1= No Fertilizer+No WE, T2 = No Fertilizer +One Spray of WE 7, DAS T3 

= No Fertilizer +Two Sprays of  WE each at 7 DAS & 30 DAS, T4 = No 
Fertilizer +Three Sprays of  WE each at 7, 30 & 52 DAS, T5 = Only 
Fertilizer T6 = Fertilizer+ One Spray of WE 7 DAS, T7 = Fertilizer+ Two 
Sprays of  WE each at 7 DAS & 30 DAS, T8 = Fertilizer+ Three Sprays of  

WE each at 7, 30 & 52 DAS 
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Figure 2. Effect of fertilizer and water extracts on horse purslane dry 

weight (g) 
 
T1= No Fertilizer+No WE ,T2 = No Fertilizer +One Spray of WE 7 DAS, T3 = 
No Fertilizer +Two Sprays of  WE each at 7 DAS & 30 DAS, T4 = No Fertilizer 

+Three Sprays of  WE each at 7, 30 & 52 DAS, T5 = Only Fertilizer T6 = 
Fertilizer+ One Spray of WE 7 DAS, T7 = Fertilizer+ Two Sprays of  WE each 

at 7 DAS & 30 DAS, T8 = Fertilizer+ Three Sprays of  WE each at 7, 30 & 52 
DAS 
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Figure 3. Effect of fertilizer and water extracts on horse purslane 

dry weight (g)  

 
T1= No Fertilizer+No WE T2 = No Fertilizer +One Spray of WE 7 DAS T3 = 
No Fertilizer +Two Sprays of  WE each at 7 DAS & 30 DAS T4 = No 
Fertilizer +Three Sprays of  WE each at 7, 30 & 52 DAS T5 = Only 
Fertilizer T6 = Fertilizer+ One Spray of WE 7 DAS T7 = Fertilizer+ Two 

Sprays of  WE each at 7 DAS & 30 DAS T8 = Fertilizer+ Three Sprays of  
WE each at 7, 30 & 52 DAS 
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Fig.4. Effect of fertilizer and water extracts on purple nutsedge density 

(m-2) 

 T1= No Fertilizer+No WE, T2 = No Fertilizer +One Spray of WE 7 DAS, 

T3 = No Fertilizer +Two Sprays of  WE each at 7 DAS & 30 DAS,T4 = 

No Fertilizer +Three Sprays of  WE each at 7, 30 & 52 DAS, T5 = Only 

Fertilizer T6 = Fertilizer+ One Spray of WE 7 DAS, T7 = Fertilizer+ Two 

Sprays of  WE each at 7 DAS & 30 DAS, T8 = Fertilizer+ Three Sprays 

of  WE each at 7, 30 & 52 DAS 
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Table-1. Effect of fertilizer and allelopathic water extracts on the Agronomic traits of Maize 
Treatments Cob 

length 
(cm) 

No. of 
grain 
rows cob-1 

No. of 
grains 
cob-1 

1000-
grain wt. 
(g) 

Grain 
yield (t 
ha-1) 

Stalk 
yield (t 
ha-1) 

Biological 
yield 
(t ha-1) 

Harvest 
index 
(%) 

T1= No Fertilizer + No WE 14.80b 13.75c 409.57f 225.65d 3.78e 9.18f 15.86e 24.46d 

T2= No  Fertilizer + One Spray 
of WE 7 DAS 

15.97b 15.77b 493.52e 273.22c 
4.63d 
(22.48) 

9.57f 16.29de 29.46c 

T3= No Fertilizer +Two Sprays 
of  WE each at 7 DAS & 30 DAS 

18.83a 16.90ab 516.35c 320.58a 
5.62b 
(48.67) 

10.10c 18.48b 30.38bc 

T4= No Fertilizer +Three Sprays 
of  WE each at 7, 30 & 52 DAS 

18.49a 16.22b 508.90d 285.60bc 
5.34c 
(41.26) 

9.94d 17.06c 30.18c 

T5= Only Fertilizer 
18.80a 16.2ab 495.93e 274.40c 

4.73d 
(25.13) 

9.90d 16.53cd 29.14c 

T6= Fertilizer + One Spray of 

WE 7 DAS 
19.10a 16.90ab 528.90b 281.75bc 

6.56a 

(42.37) 

10.16b

c 
18.00b 36.45a 

T7= Fertilizer + Two Sprays of  
WE each at 7 DAS & 30 DAS 

18.90a 17.55a 541.02a 304.33ab 
6.87a 
(81.74) 

10.23a 19.36a 33.30b 

T8= Fertilizer + Three Sprays of  

WE each at 7, 30 & 52 DAS 
16.97b 16.07b 512.13d 291.55bc 

5.78b 
(52.91) 

10.17a
b 

18.55b 31.05bc 

LSD (p=0.05) 1.75 1.30 3.58 26.45 0.23 0.062 0.66 8.33 

WE= Water Extracts of sorghum + sunflower + brassica @ 15 L ha-1, DAS = Days After Sowing 

Fertilizer (N: P: K) = 175+100+60 kg ha-1 
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Table-2. Economic analysis  
Parameters T1 T2 T3 T4 T5 T6 T7 T8 Remarks 

Grain yield of 
maize 

3.78 4.63 5.62 5.34 4.73 6.56 6.87 5.78 tons ha-1 

Adjusted grain 

yield 
3.402 4.167 5.058 4.806 4.257 5.904 6.18 5.202 

10 % less than actual                           

(tons ha-1) 

Grain value 57834 70839 85986 81702 72369 100368 105060 88434 Rs. 680 / 40 kg 

Maize stalk 
yield 

9.18 9.57 10.10 9.94 9.90 10.16 10.23 10.17 tons ha-1 

Adjusted stalk 
yield 

8.26 8.61 9.O9 8.94 8.91 9.14 9.20 9.15 
10 % less than actual                           
(tons ha-1) 

Maize stalk 
value 

3097.50 3228.75 3408.75 3352.50 3341.25 3427.50 3450.00 3431.25 Rs. 375/ tons 

Gross benefits 60931 74067.75 89394.75 85054.5 75710.25 103795.5 108510 91865.25   

Cost of fertilizer - - - - 21650 21650 21650 21650 
Urea Rs. 850, DAP Rs. 

2600, SOP Rs. 2200/bag 

Labour cost of 
fertilizer appli. 

- - - - 100 100 100 100 @ Rs. 100/man ha-1 

Cost of conc. 
water extract 

- 274 548 822 - 274 548 822 
Sorghum, sunflower and 
brassica, (Rs. 160, 85 and 

85, respectively)/18 L ha-1 

Labour charges 
of spray 

- 100 200 300 - 100 200 300 @ Rs. 100/man ha-1 

Sprayer rent - 50 100 150 - 50 100 150 Rs. 50  ha-1 

Cost that vary - 424 848 1272 21750 22074 22498 22922 Rs. ha-1 

Net benefits 60931 73643.75 88546.75 83782.5 53960.25 81721.5 86012 68943.25 Rs. ha-1 

T1= No Fertilizer+No WE, T2= No Fertilizer +One Spray of WE 7 DAS, T3= No Fertilizer +Two Sprays of WE each at 7 DAS & 30 DAS, T4= No Fertilizer 

+Three Sprays of WE each at 7, 30 & 52 DAS, T5= Only Fertilizer, T6= Fertilizer+ One Spray of WE 7 DAS, T7= Fertilizer+ Two Sprays of WE each at 
7 DAS & 30 DAS, T8= Fertilizer+ Three Sprays of WE each at 7, 30 & 52 DA 
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