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 In JNKVV, Jabalpur, a research was conducted to examine the effects of 

biodynamic preparations in the context of comparisons of conventional, 

organic, and biodynamic systems and varied varieties of wheat. Seven 

BOP (bio-organic preparations) served as the treatments of main plot for 

the experiment's split plot design, while four different wheat varieties 

served as the sub plot treatments, each of which was replicated thrice. 

Observations based on plant population, various crop’s growth studies 

were noted at the 30, 60, 90 DAS and at the harvest. However, the crop 

growth rate (CGR), relative growth rate (RGR) and net assimilation rate 

(NAR) was computed at 30-60 and 60-90 days intervals. The yield 

attributing characteristics viz., length of ear head, number of effective 

tillers per meter square, no. of grains per ear head, weight of grains per 

ear head, and the test weight and finally grain and straw’s yield were 

recorded at harvest. Finally, the economic viability of treatments were 

determined in the terms of gross monetary returns, cost cultivation, net 

monetary returns and benefit- cost BC ratio on the per hectare area basis. 

Data pertaining to the various parameters subjected to the statistical 

analysis for the interpretation of the results. The combined application of 

BD500+BD501+P+VC was succeeded by P+VC and 

BD500+BD501+VC, gave a notable increase of 22.29, 18.26, and 6.38 

per cent on grain yield of wheat over the sole application of BD500, 

BD501, and P each with VC. Considerably higher grain (2462.18 kg per 

ha) and straw yields (3149.88 kg per ha), including harvest index (HI) 

(43.73). In terms of profitability, BD500+BD501+P+VC was superior to 
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BD: 500+BD: 501+VC and P+VC. Aside from that, it was noted that the 

use of BD-500+BD-501 or P+VC in JW-3020 and HW-2004 as well as 

BD500+BD-01+P or P+VC in C-306 and Sujata stood more lucrative. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Cereals are essential for supplying the world's expanding population with food, especially in undeveloped 

countries where the production system is centred on cereals which is the sole significant source of nutrition 

and caloric intake [37], [53]. In terms of calories and caloric consumption, wheat (Triticum aestivum L.) ranks 

second to rice as a major source of protein in developing and middle-income countries, feeding almost 2.5 

billion people worldwide [62]. It is cultivated on more than 220 million acres of   

 

 
Fig 1: Accessed online data base 

 

land in 43 different countries, yielding 780, 59 million metric tonnes annually [19]. With the production and 

the productivity of around 111.32 MT and 3424 kg per ha, respectively, while considering India it is grown 

on an area of around 31.67 Mha after rice [31]. With 9.75 million hectares, Uttar Pradesh has the largest area 

share (32%), succeeded by Madhya Pradesh (approx 18.75%) [50]. Nevertheless, states such as Madhya 

Pradesh (27%), Jharkhand (51%), and simultaneously Rajasthan (13%), had a substantial increase in the 

wheat area [48]. Madhya Pradesh and Jharkhand experienced the largest quantum growth, nearly doubling 

their production from 9.45 to 16.32 million tonnes to 0.22 to 0.38 million tonnes. In Madhya Pradesh, the 

average production increased by 6.87 million tonnes [48]. 
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In India, food production was insufficient from 1947 to 1960 due to an increasing population, which even 

lead to the fear of famine [35]. (GR) Green revolution began in the 1960s and contributed to rise in domestic 

food production. High-yielding grain was introduced including cereal varieties (HYVs) which was main 

objective of green revolution to reduce poverty and hunger [35]. After green revolution, cereal crop 

production tripled but cultivable acreage only increased by 30%. The overall food security in India has 

unquestionably improved. The green revolution had a good effect, and there is useful and thorough evidence 

to support this. But after a while, several unforeseen but detrimental impacts of green revolution were visible. 

Green revolution helped to ensure food security, but it also had unanticipated, detrimental effects on 

agricultural and public health [1], [36] (Fig 2). Micro-scale information on how diffusion of MVs (modern 

crop varieties) affects people wellbeing, specifically health, is strikingly rare despite the general consensus 

that Green Revolution contributed a lot to the world whole supply of food [29]. Following the Green 

Revolution, a lot of chemical fertilisers were used for crop cultivation (Fig 3), which explains the sharp rise 

in fertiliser consumption between 1981 to 1982. 

 

The cropping system was repeated in order to boost crop yield and decrease the crop failure, and replenish 

available nutrients in the soil, [56]. Similarly, organic matter and crop residues aren’t returned to soil, 

practices of intensive cropping led to loss/decline of the soil organic matter [55]. In response farmers applied 

more fertiliser when the soil's condition declined in order to fulfil the demands of high yielding varieties [10]. 

Heavy metals, specifically Pb (lead), Cd (cadmium), and As (arsenic), due to the use of fertilisers and 

pesticides, are found in the soil in higher amounts. With the green revolution, soil pH increased as a result of 

the application of these alkaline substances [51]. Consequently, the soil microbes that are crucial for 

maintaining soil health were reduced due to the presence of heavy metals and toxic substances. 

 

The yield has dropped as a result of the decline in soil fertility. Tractor utilization and the mechanisation also 

degraded soil's physicochemical quality, had an impact on biological activity in soil. In conventional 

techniques, soil recovers in presence of any of the stresses [56]. The Green Revolution had the following 

significant ecological effects, including the extinction of native landraces in our country, the soil is losing 

nutrients and becoming unproductive, overconsumption of pesticides that results in an increase in pesticide 

residues in the food and environment, and particularly shift by farmers to unsustainable practises in order to 

increase yield [16], [67]. 
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Fig 2: Effects of using chemical fertilizers on public wellbeing [2], [36] 
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Fig 3: Post-Green Revolution (N, P, and K) fertiliser consumption [15] 

 

Since agri-food production systems overly rely on agrochemicals, that has hastened the loss of ecosystem 

services that regulates, supports ecosystem health and impaired environmental sustainability, it is increasingly 

challenging to accomplish sustainable development goals (SDGs) [57]. On the other hand, it's important to 

lessen the negative impact chemical fertilizer have on the ecosystem and peoples health [18].  Chemical 

fertilizer usage and exposure can be decreased in areas with high consumption by using organic and/or 

integrated agricultural systems [24], [27]. The organic crop management, which describes the A farm's use 

of natural farming methods that incorporate tradition, creativity, and science might be the answer. The 

widespread application of beneficial soil bacteria, animal manures, bio-agents, bio-pesticides, and the 

indigenous technical know-how based on the scientific and technical concepts of the agricultural systems is 

the simplest description of organic crop management as opposed to the extensive use of genetically 

engineered plants, plant growth regulators (PGRs), pesticides, fungicides, and herbicides that are synthetic 

chemicals [41]. Since the introduction of artificial nitrogen fertilisers, biodynamic agriculture, the first 

certified organic farming system, has sought out alternative methods [7], [60]. The environment's negative 

consequences of conventional agriculture may be mitigated in part by using biodynamic farming techniques. 

Biodynamic-farming is comparable to the organic farming in which no chemically synthesized fertiliser or 

insecticides are employed (Fig 4). Contrary to organic farmers, biodynamic farmers supplement their soil 

with eight unique preparations (out of cow manure, silica, and other herbs) to improve plant development and 

growth. Organic farming practises use no synthetic inputs in an effort to food production with little negative 

affect on people, animals, and biodiversity [3]. According to two recent meta-analyses, switching from 

traditional high-input systems to organic systems will result in a yield loss of 19 to 34% [49], [13], which 

might be disastrous given that the current issue of producing food for 9 billion people by 2050 [20], [61]. 

When compared to conventional farms, the biodynamic farms had soils that were of superior biological and 

physical quality, had a considerable increase in microbial activity and organic matter(OC) content, and had 

improved structure of the soil, reduced bulk-density(BD), easy penetrability, and a deeper top-soil depth [42]. 

Bibliometric analysis which is a useful tool to evaluate research trends and patterns in a specific area of 

interest was utilised in the current situation. Some studies have focused on analyzing the effect of bio-organic 

preparations and Sharbati wheat varieties for higher organic wheat productivity and profitability. Analysis 

from 322 research documents on organic agriculture was performed and eventually 255 research documents 

were discarded (Fig 1). 
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Fig 4: Shifting from Chemical Fertilizer to Organic Practice 

 

2. Material and methods 

 

2.1 Experimental setup and location 

During the rabi seasons of 2018–19 and 2019–20, a field experiment was done on ‘Vertisol’ at the Adhartal 

farm unit, JNKVV, Jabalpur, Madhya Pradesh, India (Fig 5). The experimental location in Jabalpur is 

comprised of wheat-rice cropping- system covered with the Kymore plateau including the Satpura hills Agro-

climatic zone of the Madhya Pradesh, India. Hot, dry summers and dry winters are characteristics of this 

region's sub humid, tropical climate. Over two consecutive years (2015-16 and 2016-17), all weekly 

meteorological data on various weather parameters (i.e. temperature (max. & min.), rainfall, relative humidity, 

sunshine hr, and wind velocity) were collected at meteorological observatory at College of Agricultural Engg. 

(CoAE), J.N.K.V.V, JBP (Fig 6(a) and 6(b)). 
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Fig 5: Index Map of Study Area 

 

 
Fig 6 (a): Meteorological data during rabi 2015-16 
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Fig 6(b): Meteorological data during rabi 2016-17 

 

2.2 Soil characteristics: Physical and Chemical 

Before the field experiment began, soil samples were taken using a soil auger at random depths of 0–15 cm 

from different patches around the experimental site to get a sense of texture and the inherent soil fertility of 

field. The soil-sample was thoroughly combined to create a typical soil sample. A representative soil sample 

was produced once the soil samples were well mixed. Next, physico-chemical analyses were performed in 

the Deptt. of Agronomy, main laboratory at College of Agriculture (CoA), J.N.K.V.V, JBP, according to 

recognised protocols. Soil samples were found to be neutral in the reaction and electrical conductivity, with 

medium available phosphorus (P), low available nitrogen (N), potassium (K), and organic carbon content 

(Table 1). 

 

Table 1: Physical and chemical features of soil 

Parameter Calculated Value Class /groups /status Adopted technique  

A. Mechanical-composition 

Sand(%) 28.15 

Sandy clay loam 

Method of 

International pipette 

[40] 

Silt(%) 23.6 

Clay(%) 44.7 

Bulk-

density(BD, 

Mgm-3) 

1.36 
Method of Core 

sampler [6] 

B. Chemical composition 

Organic 

carbon(OC, %) 
0.64 Medium 

Method of Rapid 

titration [64] 

Available 

nitrogen(kg per 

ha) 

290.84 Medium 
Method of Alkaline 

permanganate [58] 

P2O5 

Available(kg 

per ha) 

16.78 Medium 
Calorimeteric method 

[38] 

K2O Available 

(kg per ha) 
325.62  High  

Flame photometer 

method 

[25] 

pH of Soil 

(1:2.5 soil-
7.1 Neutral 

Glass-electric pH 

meter method 
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water 

suspension) 

[40] 

Electrical 

Conductivity   

(EC) (dS/m) 

0.38 Normal 
Solu-bridge method 

[5] 

 

2.3 Adopted treatment 

Seven BD (bio-organic preparations) served as the treatments of main plot for the experiment's split plot 

design, while four different wheat varieties served as the sub plot treatments, each of which was replicated 

thrice (Table 2). 

 

Table 2: Adopted treatments their characteristics in the experiment 

Description 

Main-plot treatments 

P1 VC*+BD-500  

P2 VC+BD-501  

P3 VC+P** 

P4 VC+BD-500+BD-501 

P5 VC+BD-500+BD-501+P  

P6 VC(control) 

P7 Absolute control 

Sub-plot treatments 

V1 C-306 

V2 Sujata 

V3 HW-2004 (Amar) 

V4 JW-3020 

BD-500: 75g /ha, BD-501: 2.5g /ha *Vermicompost: 4t/ha, **Panchgavya: 3% spray at CRI, 

tillering and jointing 

Varietal characteristics of different Sharbati wheat varieties 

The most expensive variety of wheat sold in the nation is called Sharbati. It thrives best in 

excellent black and alluvial soil that is ideal for growing Sharbati wheat. Because of its golden 

hue, weighty appearance on the palm, and sweet flavour, Sharbati wheat is however known as 

“The Golden Grain”. According to its name, Sharbati type wheat is a little bit sweeter than 

other wheat varieties in tests. This is most likely because it contains a little bit more glucose 

and sucrose than other wheat varieties. 

Variety 
Average 

yield 
Plant, Grain and Quality Characteristic 

C-306 
26-30 

q ha-1 

The awn color of the variety is white, amber colour grain, hardy texture 

(hardness index: 90), oblong and bold in shape and size. The germ 

width is medium with shallow grain crease in nature. The test weight is 

40-45 g [45]. Its sedimentation value is 30-60 ml. 

Sujata 

16-18 q 

ha-1 

 

The color of coleoptiles is green. It attains a plant height of 120­130 

cm, matures in 135­140 days, the color of stem is green and foliage is 

moderately waxy stem, grain holds amber color, hardy in texture, and 

bold in size. 1000 kernel weight is 42-45 gm. The variety is very good 

for chapatti making [21], [46].   
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HW-

2004 

(Amar) 

15-20 q 

ha-1 

 

The variety is intermediate, takes medium (91-100 days) to heading. 

[23]. The amber coloured grain, hardy texture (hardness index: 89), 

oblong and bold in shape and size. Medium germ width with shallow 

grain crease, 40-45 g test weight. Its reaction to phenol is medium and 

sedimentation value (SV) is 30-60 ml. 

JW-

3020 
35-38 q 

ha-1 

An intermediate variety, takes 125-130 days [27]. The grain is amber 

color, bears bold grain and long ears. 1000 kernel weight of this variety 

is 40-45 gm and sedimentation value is found to be 30-60 ml. 
 

2.4 Biodynamic spray: preparation and its application 

Two different biodynamic forms from SUPA Biotech (P) Ltd., namely BD-500 and BD-501 were included 

in this studyBD-500, also known as "prime starter of BD," is fermented cow dung that is made by filling cow 

horn with lactating dung of cow, burying cow’s dung in the ground during southward equinox (September 

equinox ), and thereafter removing it at the time of the march equinox (March).As during cooler months, the 

propensity of growth energies is higher in the soil, which due to the receptiveness of the horns gets absorbed 

in to the horns [44]. Thereafter, the humidified cow dung from the buried horns are stored in dark, inside an 

earthen pot. Its application is done by dissolving 75g of cow horn manure in to 500 liters of warm water and 

stirring it continuously for the 1 h in clockwise as well as anti-clockwise way). The prepared solution is spread 

using broom stick over the soil surface as big droplets during evening prior to the sowing of seeds. Another 

biodynamic preparation utilised was BD-501 which is “cow horn silica” containing silica as the major content 

from, quartz crystals with powdery texture is stuffed in cow horns and placed similarly like cow horn manure 

but buried during spring equinox (March) till autumn equinox (September). The application of BD-501 is 

done by dissolving 2.5g in 500 l of warm water, stirred for 1 hr. and was sprayed as mist using knap sack 

sprayer on the plant foliage during early morning periods (i.e. before 9.00 a.m.). 

 

Thereafter, Panchgavya as an organic preparation was used which was made by using the basic five 

ingredients derived from cow [i.e. milk of Cow (2 litres), curd of cow's milk (3 litres), dung of cow (7 kg), 

urine of cow (3 litres), and the clarified ghee of cow (4 litres) (1 kg)]. Fresh cow’s dung and clarified ghee 

was first combined on day one and let to stand for two days in a small container while being stirred as least 

once every day [39]. Then, on the third day cow’s urine (3 l) + water (10 l) were added and left for 

fermentation for 12 days. Later, cow’s curd (3 l) + cow’s milk (2 l) were added and again kept for fifteen 

days. The container lid was kept covered with a mesh (wired mesh) under shade and was mixed timely during 

morning and evening for about 20 minutes, as it promotes aerobic microbial growth, aeration and to enhance 

its storage capacity [4]. Afterwards, in an earthen pot all of the mixture is transferred and preserved in shade, 

10 days later, Panchgavya stock gets fully fermented and is ready to use. For its application 3% solution was 

prepared by mixing 3 l of Panchagvya in to 100 l of water. A hand sprayer was used to apply 15 l of the 

solution after mixing it with 500 l of water. 

 

2.5 Observations and Statistical Analysis 

Observations based on plant population, crop’s growth studies (viz. plant height, plant population, no. of tiller 

and plant weight (dry) of wheat) were noted at the 30, 60, 90 DAS and at the harvest). Data pertaining to LAI 

and chlorophyll content were also recorded at 30, 60 and 90 DAS. However, the crop growth rate (CGR), 

relative growth rate(RGR) and net assimilation rate(NAR) were computed at 30-60 and 60-90 days intervals. 

The yield attributing characteristics viz., length of ear head, number of effective tillers per meter square, no. 

of grains per ear head, weight of grains per ear head, and the test weight and finally grain and straw’s yield 

were recorded at harvest. Finally, the economic viability of treatments were determined in the terms of gross 

monetary returns, cost cultivation, net monetary returns and benefit- cost BC ratio on the per hectare area 
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basis. 

 

Using SAS 9.3 software, all the parameters were subjected to analysis using the analysis of variance (ANOVA) 

approach (Gomez and Gomez, 1984). (SAS Institute, Cary, NC). In every instance, the 5% level of 

significance (P0.05) was utilised to calculate the main and interaction effects among the treatments using the 

least significant test. As a post-hoc means separation test, Tukey's honest significant difference (HSD) test is 

employed (p 0.05). 

 

3. Results and discussion 

 

3.1 Effect on plant growth related parameters 

The lowest values of the growth parameters viz., plant height, the number of tillers and the leaf area index 

(LAI), the plant dry weight, the crop growth rate (CGR), the relative growth (RGR) rate along with the 

chlorophyll content; were recorded in absolute control treatments. However, values of the growth parameter 

was appreciably increased in the plots receiving BD-500+BD-501+P+ VC at different time intervals followed 

by plots receiving P+VC and BD-500+ BD-501+ VC. The variety JW-3020 produced significantly superior 

growth parameters at all-time intervals over C-306 and HW-2004. Chlorophyll content was maximum in the 

leaves of JW-3020 during all time intervals indicating healthy and productive plants in comparison to C-306 

and HW-2004 (Table 3). The positive effect of vermicompost combined with biodynamic remedies and 

Panchgavya as compared to absolute control may be attributable to higher photosynthetic efficiency in leaves 

and awns, according to results on the dry matter production (DMA) and the distribution. The application of 

the bio-organics, which in turn was in charge of upholding higher chlorophyll and consequently was 

responsible for leading to the higher photosynthesis and the dry matter production by the plants, may also be 

related to this. This would improve the mineral status of the soil. Similar observations were also made by [8] 

in wheat, [9], [34], [12] when VC was applied to wheat, plant height and dry weight greatly increased, and 

all other growth measures and wheat yield features also increased in similar manner. 

 

Table 3: Impact of various treatments applied at sequential time intervals on plant growth parameters (2-

year average data) 
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3.2 Effect on yield attributing parameters 

Characteristics that influence yield, such as ear head length, (no.) number of the active tillers, and number of 

the grains in per ear head were recorded under absolute control treatments (Table 4 and Table 5). The 

combination application of BD500+BD501+P+VC was then followed by P+VC and BD500+BD501+VC, 

which produced the notable increase of 22.29, 18.26, and 6.38 per cent on the grain yield of the wheat over 

single application of the BD500, BD501, and P. each along with VC. In comparison to C-306 and HW-2004, 

JW-3020 was shown to provide much better grain yield and yield qualities. 

 

Table 4: Impact of the bio-organic preparations and the Sharbati varieties of wheat on effective tillers/m2 

and no. of grains per ear (2-year average data) 

 
 

Table 5: Sharbati wheat yield attributes as influenced by the different treatments (2 years average data) 

Treatments Ear length 

(cm) 

Test weight 

(g) 

Bio-organic preparations 

P1: VC+ BD–500 7.35e 33.76de 

P 2: VC+ BD–501 7.43cd 33.92cd 

P 3: VC+ P 7.51b 35.44bc 

P 4: VC+ BD-500 +BD–501 7.48bc 35.48b 

P 5:VC+BD-500+BD-501+P 7.77a 36.90a 

P 6: VC (control) 6.80f 30.83f 

P 7: Absolute control 5.17g 29.23g 

SEm ± 0.079 0.14 

CD ( p=0.05) 0.24 0.42 

Varieties 

V1: C-306 7.14b 35.35b 

V2: Sujata 6.79d 30.61d 

V3: HW-2004 6.97c 33.05c 

V4: JW-3020 7.40a 35.6a 

SEm ± 0.04 0.08 

CD ( p=0.05) 0.12 0.24 
 

Grain yields in plots treated with BD-500+BD-501+ P and P+VC over both years were noticeably higher. 

Spraying of BD500+BD501+ P with the VC provided significantly higher grain yield 2438.14 and 2684.92 
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kg ha-1 than other bio-organic treatments during 2015-16 and 2016-17, respectively followed by the 

application of P+VC (2272.00 and 2489.33 kg per ha) and BD500+BD501 with VC (2214.25 and 2370.92 

kg per ha). However, poor grain-yield (1747.00 and 1911.83 kg per ha) was recorded under control and 

absolute control treatment (1289.17 and 1197.33 kg per ha) respectively in the years 2015–16 and 2016–17 

(Table 6). Between all the varieties JW-3020 gave the highest (2984.79 and 3259.29 kg per ha) grain yield 

during the both years followed by C-306 (1999.33 and 2102.19 kg per ha) and HW-2004 (1532.67 and 

1667.29 kg per ha). Nevertheless, during the years 2015–16 and 2016–17, it was concluded that the variety 

Sujata had a low grain yield (1477.47 and 1604.43 kg per ha). The grain yield of wheat crop in both years 

was influenced by interactions between distinct bio-organic preparations and different Sharbati wheat 

cultivars. Wheat varieties outperformed each other when fed with BD-500+ BD-501+ P and VC, with P 

application being higher under JW-3020, followed by C-306, HW-2004, and Sujata. The grain production of 

all the varieties also was boosted by the other bio-organic (BO) preparations, BD500+BD501+ P each with 

VC, and these demonstrated to be superior to combinations. When the bio-organic (BO) preparations 

(BD500+, BD501, and P) were utilised alone with VC, presence of the growth hormones (GA and IAA) may 

had favoured faster division of cells and the cell elongation in the crop plants, which eventually stimulated 

the crop growth and also development and may have contributed to the development of superior yield-

attributing traits in Sharbati wheat. The group of biodynamic preparations examined in BD, according to [22], 

showed a yield-stabilizing impact on wheat and maize performance. Ultimately, higher grain production was 

produced by the BD system than by the organic system. According to their findings, these preparations 

significantly boosted root development in maize, and the biodynamic treatment that got the most preparations 

showed the largest degree of the impact in the overall yield performance of both the crops. Further, According 

to [52], application of the BD500 and BD501 with the FYM or VC and in fact, under an organic production 

system, the combined application of the (OM) organic manure together with biodynamic treatments (BD500 

and BD501) increased cumin yield and yield characteristics to their full potential. 

 

Significantly highest (3386.32 and 3532.15 kg ha-1) straw yield was noted with application of 

BD500+BD501+ P +VC during both years followed by P+VC (3186.65 and 3431.27 kg ha-1) being at par to 

BD-500+BD-501 with VC (3177.93 kg ha-1) during 2015-16. However, lowest straw yield was registered 

under the sole application of VC (2699.60 and 2549.60 kg per ha) and absolute control (2197.17 and 2100.50 

kg per ha) for both years. 

 

Genetic makeup of each variety accounted for the majority of the variations in straw yield. The straw yield 

with the variety JW-3020 was significantly higher (3644.25 and 3731.87 kg ha-1) followed by C-306 (3036.39 

and 3019.24 kg ha-1) and HW-2004 (2578.37 and 2687.18 kg ha-1) being the lowest under Sujata was (2197.17 

and 2100.50 kg ha-1) respectively, for both years. 

 

Interactions between various bio-organic preparations have a substantial impact on the straw yield and various 

Sharbati wheat varieties during both the years (Table 7). Spray of BD-500+BD-501+P+VC in all the Sharbati 

wheat varieties recorded higher straw yield throughout the two years of experimentation which proved much 

better than other combinations of the bio-organic (BO) preparations and the Sharbati varieties of wheat except 

application of Panchgavya along with VC in case of C-306 variety which proved better than N5V1 and N4V1 

during 2015-16. 

 

Genetic traits are responsible for varietal variations in yields, but bio-organic preparations in addition to VC 

can lead to superior yield-attributing features and better records. [32] reported that cultivars differed 

significantly with respect to grain yield under the similar sowing windows [11] observed that C-306 

consistently had better performance nonetheless, it is a very tall cultivar that is prone to lodging across all 
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cropping systems. 

 

A higher harvest index value implies that the plant is more effective at providing a profitable crop. A very 

close perusal of data clearly manifests marked the effect of bio-organic preparations on harvest index (HI) of 

the crop as it was higher (41.08 and 42.56 per cent) with BD-500+BD-501+ P+ VC and performed noticeably 

better than P+VC (40.99 and 41.08%) during both the years. However, BD-500+BD-501 with VC was also 

found superior (40.44 and 41.31 per cent) over control (38.38 and 40.12 per cent) and absolute control 

treatments (36.53 and 35.77 per cent) in both the consecutive years. Amongst the varieties, JW-3020 exhibited 

significantly higher harvest index (44.72 and 46.17 per cent) in comparison to varieties however, the variety 

C-306 also registered superiority (39.49 and 40.76 per cent) over other varieties being the lowest (37.31 and 

38.15 per cent) under Sujata (37.19 and 37.51 per cent) during rabi 2015-2016 and 2016-17 (Table 8). 

 

The highest cost of cultivation was incurred under BD500+BD501+P+Vermi Compost following that 

BD500+BD501+VC and P+VC being the lowest under absolute control plots where none of the bio-organic 

preparations or VC was applied (Fig 7). Nonetheless, the cost of cultivation was the same for all types. Among 

the bio-organic preparations, the highest GMR and NMR were noted under BD-500+BD-501+P+VC that are 

found better than all the other treatments. BD-500+BD-50+P stood first in terms of profitability and was 

superior to BD-500+BD–501 with VC and P+VC (Table 9). However, the least profitability was obtained 

from the absolute control plots. The profitability was highest with JW-3020 followed by C-306, HW-3020 

being the least in case of Sujata. Organic manure has been found to have a beneficial effect on net returns, 

with [65] reporting higher net returns for wheat, [54] for soybean, [66] for Panchagavya spray [66]. [59] 

observed maximum net return from spray of BD-501 being lowest under untreated control plots. It was also 

reported that maximum BC ratio (2.24) was significantly obtained in case of spraying of silicon BD compared 

to untreated control (1.55). The BC ratio was greater with the combined application of the RDF and 

Panchagavya (2.28) than RDN through the organics +Panchagavya spray in case of rice, according to [54]. 

 

Table 6: Effect of the bio-organic (BO) preparations on the grain yield of Sharbati wheat varieties during 

rabi of 2015-16 and the 2016-17 
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Table 7: Effect of the bio-organic (BO) preparations and the varieties on the straw yield of the Sharbati 

wheat varieties 

 
 

Table 8: Harvest index (HI) of Sharbati wheat varieties as affected by the different bio-organic 

preparations 

Treatments 
Harvest index (HI) (%) 

1st year 2nd year Mean 

Bio-organic preparations 

N1:VC+BD500  39.98e 40.74de 40.36de 

N2:VC+BD501  40.34cd 40.97d 40.65cd 

N3:VC+P 40.99b 41.08c 41.15b 

N4:VC+BD-500+BD-501 40.44c 41.31b 40.76c 

N5:VC+BD-500+BD-501+P 41.08a 42.56a 41.82a 

N6:VC(control) 38.38f 40.12f 40.25ef 

N7:Absolute control 36.53g 35.77g 36.15g 

SEm ± 0.13 0.21 0.14 

CD (p=0.05) 0.39 0.64 0.43 

Variety 

V1:C-306 39.49b 40.76b 40.12b 

V2:Sujata 37.19cd 37.51d 37.41cd 

V3:HW-2004 37.31c 38.15c 37.67c 

V4:JW-3020 44.72a 46.17a 45.45a 

SEm ± 0.13 0.15 0.12 

CD (p=0.05) 0.38 0.44 0.36 
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Fig 7: Cost of cultivation as affected by the different bio-organic (BO) preparations and the Sharbati wheat 

varieties (2-year average data) 

 

Table 9: Effect of bio-organic preparations on the net monetary returns(NMR), gross monetary 

returns(GMR), and the benefit- cost (BC) ratio of Sharbati wheat varieties (2-year average data) 

 

 

 

 

 

 

 

 

 

 

 

4. Conclusion 

The application of biodynamic remedies was recognised as they had an impact on soil characteristics and 

productivity. The lowest values of growth parameters [viz., the plant height (ht), no. of the tillers, dry-matter 

accumulation (DMA), relative growth rate(RGR) crop growth rate(CGR), and the chlorophyll content]; yield 

attributed parameters [(viz., no. of the effective tillers, length of the ear head, no. of grains/ head)] were 

recorded under absolute control treatments. However, the values of growth measures were appreciably 

increased in plots treated with BD500+BD501+P+VC at different time intervals followed by plots receiving 

P+VC and BD500+BD501+VC. Spraying of BD500+BD501+ P+VC followed by P+VC in Sharbati wheat 

varieties were found more productive than other combinations. The combined application of BD500+BD501+ 

P+VC was succeeded by P+VC and BD500+BD501 +VC, gave a notable increase of 22.29, 18.26, and 6.38 

per cent on grain yield of wheat over the sole application of BD500, BD501, and P each with VC. 

Considerably higher grain (2462.18 kg per ha) and straw yields (3149.88 kg per ha), including harvest index 

(HI) (43.73). The variety JW-3020 produced significantly superior growth parameters at all-time intervals 

over C-306 and HW-2004. Chlorophyll content was maximum in the leaves of JW-3020 during all time 
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intervals indicating healthy and productive plants in comparison to C-306 and HW-2004. The variety JW-

3020 was concluded significantly superior in producing superior yield attributes, and grain yield than C-306 

and HW-2004. Sharbati variety JW-3020 followed by C-306 and HW-3020 were found superior in terms of 

productivity for organic production system. In comparison to all other treatments, BD500+BD501+P+VC 

had the greatest GMR and NMR among all bio-organic preparations. In terms of profitability, 

BD500+BD501+P+VC was superior to BD-500+BD-501+VC and P+VC. Aside from that, it was noted that 

the use of BD-500+BD-501 or P+VC in JW-3020 and HW-2004 as well as BD-500+BD-501+P or P+VC in 

C-306 and Sujata stood more lucrative. 

 

Declaration of interests 

The authors declare that they have no known competing financial interests or personal relationships that could 

have appeared to influence the work reported in this paper. 

 

5. References 

[1] Abhilash, P.C., & Singh, N. (2009). Pesticide use and application: an Indian scenario. J Hazard Mater; 

165(1–3):1–12. 

 

[2] Alengebawy, A., Abdelkhalek, S. T., Qureshi, S. R., & Wang, M.-Q. (2021). Heavy metals and 

pesticides toxicity in agricultural soil and plants: ecological risks and human health implications. Toxicology 

9:42. doi: 10.3390/toxics9030042.  

 

[3] Alexandratos N, & Bruinsma J. (2012). World agriculture towards 2030/2050: The revision. 

 

[4] Arumugam, D.G., Sivaji, S., Dhandapani K.V., Nookala S. & Ranganathan, B. (2019). Panchagavya 

mediated copper nanoparticles synthesis, characterization and evaluating cytotoxicity in brine shrimp. 

Biocatal Agric Biotechnol, 19:101132. doi: 10.1016/j.bcab.2019.101132. 

 

[5] Black, C.A. (1965). Methods of soil analysis Part 1. American Society of Agronomy Publication. 

Madison Wisconsin, USA p 89. 

 

[6] Blake, G.R. & Hartge, K.H. (1986). Bulk density in methods of soil analysis Part-1 (Ed. A. Klute). 

ASA Agronomy Monograph, Madison, Wisconsin, USA: 363-378. 

 

[7] Chalker-Scott, L. (2013).The science behind biodynamic preparations: a literature review. Hortic 

Technol.; 23:814–9. https://doi.org/10.21273/horttech.23.6.814. 

 

[8] Chandrakumar, A. (2000). Influence of organics, macro, micronutrients and methods of application 

on yield and yield attributes of wheat under irrigation. M. Sc. Thesis, Acharya N. G. Ranga Agriculture 

University, Rajendranagar, Hyderabad. 89p. 

 

[9] Channabasanagowda, N., Biradar, K.P., Patil, B.N., Awaknavar, J.S., Ninganur, B.T. & Hunje, R. 

(2008). Effect of organic manures on growth, seed yield and quality of wheat. Karnataka Journal of 

Agriculture Science 21: 366–368. 

 

[10] Chhabra, V. (2020). Studies on use of bio fertilizers in agricultural production. Eur. J. Mol. Clin. Med. 

7, 2335–2339. 

 



Nandeha, et.al, 2024                                                                                    Agricultural Mechanization in Asia 

 

16756 

 

[11] Coventry, D.R., Guptab, R.K., Yadavc, A., Poswalb, R.S., Chhokarb, R.S., Sharmab, R.K. ,Yadavd, 

V.K., Gillb, S.C., Kumarb, A., Mehtae, A., Kleemanna, S.G.L., Bonamanof, A, & Cumminsg, J.A. (2012). 

Wheat quality and productivity as affected by varieties and sowing time in Haryana, India. Field Crops 

Research 123: 214–225. 

 

[12] Davari, M.R., Sharma, S.N. & Mirzakhani, M. (2012). The Effect of combinations of organic 

materials and biofertilizers on productivity, grain quality, nutrient uptake and economics in organic farming 

of wheat. Journal of Organic Systems 7(2): 12-20. 

 

[13] de Ponti, T., Rijk, B. & van Ittersum, M. K. (2012). The crop yield gap between organic and 

conventional agriculture. Agr. Syst. 108, 1–9.  

 

[14] Debaeke, P. et al. (2009). Iterative design and evaluation of rule-based cropping systems: 

methodology and case studies. A review. Agron. Sustain. Dev. 29, 73–86. 

 

[15] Department of Fertilizers and Department of Agriculture, Cooperation & Farmers Welfare 

(DAC&FW). India. (2017). http://agricoop.nic.in/sites/default/files/Krishi%20AR%202017-18-

1%20for%20web.pdf. 

 

[16] Devi, G.N, Padmavathi, G., Babu, V.R., & Waghray, K. (2015). Proximate nutritional evaluation of 

Rice (Oryza sativa L.). J Rice Res.; 8(1):23–32. 

 

[17] Elbaz, A. et al. Professional exposure to pesticides and Parkinson disease. Ann Neurol. 66, 494–504 

(2009).  

 

[18] Enserink, M., Hines, P. J., Vignieri, S. N., Wigginton, N. S. & Yeston, J. S. (2013). The pesticide 

paradox. Science. 341, 729.  

 

[19] FAO. (2021). FAO publications catalogue 2021: April. Rome. 

 

[20] Food and Agriculture Organization of the United Nations (FAO). World agriculture: towards 

2015/2030. An FAO perspective. Earth scan Publications Ltd., London 

(2003).ftp://ftp.fao.org/docrep/fao/004/y3557e/y3557e.pdf (accessed, October 2014).  

 

[21] Gawali, A., Puri, S. & Swamy, S.L. (2015). Evaluation Growth and Yield of Wheat Varieties under 

Ceiba pentandra (L) Based Agri silviculture System. Universal Journal of Agricultural Research 3(6): 173-

181. 

 

[22] Goldstein, W.A. & Barber, W. (2000). A report on previous work done with biodynamic preparations.  

Biodynamics 129: 1-10. 

 

[23] Gupta, A., Singh, C., Kumar, V., Tyagi, B.S., Tiwari, V., Chatrath, R. & Singh, G.P. (2018). Wheat 

Varieties Notified in India since 1965. ICAR- Indian Institute of Wheat & Barley Research, Karnal- 132001, 

India: 101 pp. 

 

[24] International Assessment of Agricultural Knowledge (IAASTD). Agriculture at a Crossroads, 

Synthesis Report (Island Press, 2009); http://www.unep.org/dewa/ 

http://www.shin-norinco.com/


ISSN: 00845841 

Volume 55, Issue 01, January, 2024 

  

16757 

 

agassessment/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Synthesis%20Report%20(Engli

sh).pdf (accessed, January 2013).  

 

[25] Jackson, M.L. (1967). Soil chemical analysis: Prantice Hall of India Limited, New Delhi. 

 

[26] Kaval, P. (2004). The profitability of alternative cropping systems: a review of the literature. J. 

Sustain. Agr. 23, 47–65.  

 

[27] Kekatpure, A. & Chaturvedi, D.P. (2021). Growth and Yield Response of Wheat (Triticum aestivum 

L.) in Relation to the Use of Varieties and Bio-Fertilizer. Ind. J. Pure Loyce, C. et al. (2012). Growing winter 

wheat cultivars under different management intensities in France: A multicriteria assessment based on 

economic, energetic and environmental indicators. Field Crop. Res. 125, 167–178.  

 

[28] Maria Parazo Rose. (2023). How pesticides intensify global warming. Climate. Justice. Solutions. 

 

[29] Masters, W.A., Webb P., Griffiths, J.K., & Deckelbaum, R.J. (2014). Agriculture, nutrition, and 

health in global development: Typology and metrics for integrated interventions and research. Annals of the 

New York Academy of Sciences; 1331(1):258–269. 

 

[30] Michel, L. & Makowski, D. (2013). Comparison of Statistical Models for Analysing Wheat Yield 

Time Series. Plos One 8, e78615. 

 

[31] Ministry of Agriculture & Farmers Welfare. (2021). Second Advance Estimates of Production of 

Major Crops for 2021-22 Released.  

 

[32] Mukherjee, O. (2012). Effect of different sowing dates on growth and yield of wheat cultivars under 

mid hill situation of West Bengal. Indian Journal of Agronomy 57 (2): 152-156. 

 

[33] National Institute of Health and Medical Research in France (Inserm). Pesticides, effets sur la sante´. 

Expertise collective, Synthese et recommendations. http://www. inserm.fr/actualites/rubriques/actualites-

societe/pesticides-effets-sur-la-santeune-expertise-collective-de-l-inserm (accessed, June 2013). 

 

[34] Nehra, A.S. (2000). Integrated nutrient management for sustainable productivity in wheat. Ph.D. 

Thesis submitted to CCS Haryana Agricultural University, Hisar, India. p87. 

 

[35] Nelson, A. R. L. E., Ravichandran, K., & Antony, U. (2019). The impact of the Green Revolution on 

indigenous crops of India. J. Ethnic Foods 6:8. doi: 10.1186/s42779-019-0011-9. 

 

[36] Nicolopoulou-Stamati, P., Maipas, S., Kotampasi, C., Stamatis, P., & Hens, L. (2016). Chemical 

pesticides and human health: the urgent need for a new concept in agriculture. Front. Public Health. 4:148. 

doi: 10.3389/fpubh.2016.00148. 

 

[37] Nikos A, & Jelle B. (2012) World agriculture towards 2030/2050: The 2012 revision. ESA Working 

Paper No. 12-03. Rome: Food and Agriculture;  

 

[38] Olsen, S.R., Cole, C.V., Watanable, F.S & Dean, L.A. (1954). Estimation of available Phosphorus in 

soil by extraction with sodium bicarbonate. VSDA Ciruclar No. 939:  1-19. 



Nandeha, et.al, 2024                                                                                    Agricultural Mechanization in Asia 

 

16758 

 

[39] Pandey, A., Pawar, M. (2016). Panchagavya and Panchagavya Ghrita a conceptual study. 1:24–28. 

 

[40] Piper, C.S. (1967). Soil and plant analysis. Asia Publication House, Mumbai pp 30-38. 

 

[41] Ravisankar, N., Ansari, M. A., Panwar, A. S., Aulakh, C. S., Sharma, S. K., & Suganthy, M. (2021). 

Organic farming research in India: Potential technologies and way forward. Indian J. Agron. 66, S142–S162. 

 

[42] Reganold, J.P. (2000). Effects of Biodynamic and Conventional Farming on Soil Quality in New 

Zealand. Department of Crop and Soil Sciences Washington State University. 

 

[43] Rekha, Naik, S.N, & Prasad, R. (2006). Pesticide residue in organic and conventional food–risk 

analysis. J Chem Health Saf.; 13:12–9. 

 

[44] Sailaja, V., Naga Ragini, A. & Narasimha Murthy, C.V. (2013). Application of biodynamic compost 

on growth and development of leafy vegetable. Life Science Bulletin, Vol. (9):281-284. 

 

[45] Sangwan, M., Singh J., & Hooda, V.S. (2018). Response of tall wheat 'C-306' to cutting and nitrogen 

management practices in North-West India. Annals of agriculture research 39(4): 371-378. 

 

[46] Sao, B. & Prajapati, R.K. (2018). Nutrient status of soil and wheat varieties cultivated as intercrop 

under Ceiba pentandra based Agrisilviculture system. The Pharma Innovation Journal 7(7): 422-425. 

 

[47] Satish Kumar, V. S. Sohu, & N. S. Bains. (2018). Agronomic performance of Indian wheat varieties 

and genetic stocks known for outstanding chapatti quality characteristics. Journal of Applied and Natural 

Science 10 (1): 149 – 157. 

 

[48] Sendhil, R., Singh, R., & Sharma, I. (2012).  Exploring the performance of wheat production in India. 

Journal of Wheat Research. ; 4:37-44. 

 

[49] Seufert, V., Ramankutty, N. & Foley, J. A. (2012). Comparing the yields of organic and conventional 

agriculture. Nature. 485, 229–U113.  

 

[50] Sharma, I., Sendhil, & R., Chatrath, R. Regional disparity and distribution gains in wheat production. 

In: Souvenir of 54th AIW&B Workers Meet; Gujarat: Sardarkrushinagar Dantiwada Agricultural University; 

2015. 

 

[51] Sharma, N., & Singhvi, R. (2017). Effects of chemical fertilizers and pesticides on human health and 

environment: a review. Int. J. Agric. Environ. Biotechnol. 10, 675–680. doi: 10.5958/2230-

732X.2017.00083.3. 

 

[52] Sharma, S.K., Laddha, K.C., Sharma, R.K., Gupta, P.K., Chatta, L.K. & Pareeek, P. (2012). 

Application of biodynamic preparations and organic manures for organic production of cumin. International 

Journal of Seed Spices 2(1):7-11. 

 

[53] Shiferaw, B., Smale, M., Braun, H.J., Duveiller, E., Reynolds, M., & Muricho, G. (2013). Crops that 

feed the world 10. Past successes and future challenges to the role played by wheat in global food security. 

Food Security; 5:291-317. DOI: 10.1007/s12571-013-0263-y. 

http://www.shin-norinco.com/


ISSN: 00845841 

Volume 55, Issue 01, January, 2024 

  

16759 

 

[54] Shwetha BN & Babalad. (2008). Effect of nutrient management through organics in soybean wheat 

cropping system. M.Sc. (Agri.) Thesis, University of Agriculture Science, Dharwad, Karnataka. 

 

[55] Singh, S., & Benbi, D. K. (2016). Punjab-soil health and green revolution: a quantitative analysis of 

major soil parameters. J. Crop Improvement. 30, 323–340. doi: 10.1080/15427528.2016.1157540. 

 

[56] Srivastava, P., Balhara, M., & Giri, B. (2020). “Soil health in India: past history and future 

perspective,” in Soil Health, eds B. Giri and A. Varma (New Delhi; Noida: Springer), 1–19. doi: 10.1007/978-

3-030-44364-1_1. 

 

[57] Suárez, R. P., Goijman, A. P., Cappelletti, S., Solari, L. M., Cristos, D., & Rojas, D. (2021). 

Combined effects of agrochemical contamination and forest loss on anuran diversity in agroecosystems of 

East-Central Argentina. Sci. Total Environ. 759, 143435. doi:10.1016/j.scitotenv.143435. 

 

[58] Subbiah, B.V & Asija, G.L. (1956). A rapid procedure for the estimation of available nitrogen in soils. 

Current Research 25: 259-260 

 

[59] Trivedi, A., Sharma, S.K., Hussain, T., Sharma, S.K. & Gupta, P.K. (2013). Application of 

biodynamic preparation, bio control agent and botanicals for organic management of virus and leaf spots of 

blackgram. Academia Journal of Agricultural Research 1(4): 060-064. 

 

[60] Turinek, M., Grobelnik-Mlakar. S., Bavec, M., & Bavec, F. (2009). Biodynamic agriculture research 

progress and priorities. Renew Agr Food Syst.; 24:146–54.  

 

[61] United Nations, Department of Economic and Social Affairs, Population Division (2013). World 

Population Prospects: The 2012 Revision, Press Release (13 June 2013): ‘‘World Population to reach 9.6 

billion by 2050 with most growth in developing regions, especially 

Africa’’http://esa.un.org/wpp/Documentation/pdf/ WPP2012_Press_Release.pdf (accessed, October 2013).  

 

[62] USDA. United States Department of Agriculture [Internet]. 2018. Available from: 

http://www.fas.usda.gov [Accessed: January 22, 2019]. 

 

[63] Verma, S., Choudhary, M.R., Yadav, B.L. & Jakhar, M.L. (2013). Influence of Vermicompost and 

sulphur on growth and yield of garlic under semi-arid climate. Journal of Spices and Aromatic Crops 22(1): 

20-23. 

 

[64] Walkey, A & Black, C.A. (1934). An experimentation of the Degtjareff method for determining 

organic matter of the chromic acid titration method. Journal of Agricultural science 37: 29-38. 

 

[65] Woldesenbet, M., Tana, T., Singh, T.N. & Mekonnen, T. (2014). Effect of integrated nutrient 

management on yield and yield components of food barley in kaffa zone, Southwestern Ethiopia. Science, 

Technology and Arts Research Journal 3(2): 34-42. 

 

[66] Yadav, B.K. & Lourduraj, Christopher. (2006). Effect of organic manures and Panchagavya spray on 

yield attributes, yield and economics of rice crop. Scientific Research 31 (1): 1-5. 

 

[67] Yadav, I.C., Devi, N.L., Syed, J.H., Cheng, Z., Li, J., Zhang, G., & Jones, K.C. (2015). Current status 



Nandeha, et.al, 2024                                                                                    Agricultural Mechanization in Asia 

 

16760 

 

of persistent organic pesticides residues in air, water, and soil, and their possible effect on neighbouring 

countries: a comprehensive review of India. Science Total Environ; 51(1):123–37. 

View publication stats

http://www.shin-norinco.com/
https://www.researchgate.net/publication/377701195

