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Abstract 

Think of biodynamic farming as organic agriculture's more spiritual cousin: it follows all the organic 

rules but adds a layer of preparations made from herbs, minerals, and animal materials, applied 

according to astronomical calendars. Skeptics dismiss it as pseudoscience; proponents claim it builds 

soil life faster than standard organic methods. This research compared biodynamic, organic, and 

conventional management systems over four seasons (kharif and rabi 2021-2023) in a rice-pulse 

rotation at Vikram Dev Agricultural College, Jeypore, Odisha. A randomised complete block design 

with four replications was used. After two years, biodynamic plots showed 39% higher soil microbial 

biomass carbon (284 vs 204 mg/kg under organic) and 57% more earthworms (24.6 vs 15.7/m2) than 

organic plots. However, grain yield under biodynamic management was 12-18% lower than 

conventional and 3-7% lower than organic across seasons. Dehydrogenase and phosphatase enzyme 

activities were highest under biodynamic management. These data suggest that biodynamic practices 

accelerate soil biological recovery but at a yield cost that farmers must weigh against potential 

premium prices. 

 
Keywords: Biodynamic farming, crop yield, soil biology, alternative agriculture, microbial biomass, 
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Introduction 

If organic farming is like switching from processed food to home cooking, biodynamic 

farming is like growing your own ingredients in a garden tended by moonlight. The analogy 

captures both the appeal and the controversy surrounding the system developed by Rudolf 

Steiner in 1924, which treats the farm as a self-contained organism and uses fermented 

herbal preparations (BD 500-508) to stimulate soil and plant vitality [1]. While the 

philosophical framework is unconventional, the practical outcomes, particularly regarding 

soil biology, deserve empirical scrutiny [2]. 

Long-term trials in Europe (the DOK trial in Switzerland, now over 40 years old) have 

shown that biodynamic plots consistently outperform organic plots for soil microbial 

parameters while maintaining comparable yields [3]. But data from tropical systems, where 

decomposition rates and microbial dynamics differ fundamentally from temperate conditions, 

are almost non-existent [4]. India's organic farming area has expanded to 4.4 million hectares, 

yet Demeter-certified biodynamic land covers less than 5,000 hectares, partly because 

farmers lack local evidence of its benefits [5]. 

This research was conducted at Vikram Dev Agricultural College, Jeypore (18.85 deg N, 

82.57 deg E; altitude 580 m), to compare biodynamic, organic, and conventional 

management systems for their effects on grain yield, soil microbial biomass, enzyme activity, 

and earthworm populations in a rice-pulse rotation over four cropping seasons [6, 7]. 

 

Material and Methods 

Material 

The trial occupied a 0.6-ha field divided into three management zones, each with four 

replicated plots of 10 m x 8 m. The biodynamic zone received BD preparations 500 (horn 

manure, 60 g/ha) and 501 (horn silica, 4 g/ha) along with BD compost inoculated with 

preparations 502-507 at 5 t/ha. The organic zone received the same FYM-based compost at 5 

t/ha without BD preparations. The conventional zone received recommended NPK fertilizers  
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(80:40:40 for rice; 20:40:20 for pulse). Rice variety Swarna 

and green gram variety IPM 02-14 were grown in rotation 

on a lateritic sandy clay loam (pH 5.6, OC 0.74%) from 

kharif 2021 through rabi 2022-23. 

 

Methods 

Soil samples (0-15 cm) were collected at the end of each 

rabi season. Microbial biomass carbon (MBC) was 

measured by chloroform fumigation-extraction [8], 

dehydrogenase by TTC reduction [9], alkaline phosphatase 

by the p-nitrophenol method, and earthworm count by hand-

sorting of 30 x 30 x 30 cm monoliths (two per plot). Grain 

yield of both crops was recorded per plot and converted to 

t/ha. Data were analysed by ANOVA in R v4.3.1 with 

Tukey's HSD at p<0.05 [10]. 

 

Results 

 
Table 1: Soil biological indicators and grain yield under three management systems (year-two values) 

 

Parameter Conventional Organic Biodynamic HSD (p<0.05) BD vs Org (%) 

MBC (mg/kg) 148 204 284 31 +39 

Earthworms/m² 6.8 15.7 24.6 3.8 +57 

Dehydrogenase* 18.4 32.1 41.7 5.2 +30 

Phosphatase** 24.6 38.4 48.2 6.1 +26 

Rice yield (t/ha) 3.92 3.47 3.38 0.31 -3 

Pulse yield (t/ha) 0.84 0.78 0.74 0.08 -5 

*µg TPF/g/24h; **µg PNP/g/h 
 

Biodynamic management produced the highest values for all 

soil biological indicators. MBC under biodynamic was 284 

mg/kg, 39% above organic and 92% above conventional. 

Earthworm density was 24.6/m2 versus 15.7 under organic. 

But grain yields told a different story: biodynamic rice yield 

(3.38 t/ha) was 3% below organic (3.47) and 14% below 

conventional (3.92). The yield gap narrowed slightly across 

seasons. 

 

 
 

Fig 1: Comparing soil biological and yield parameters across three management systems (relative scale 0-100) 
 

https://www.agriculturejournal.net/


 

~ 142 ~ 

International Journal of Agriculture and Nutrition https://www.agriculturejournal.net 
 

 
 

Fig 2: Grain yield trends across four cropping seasons under three management systems 
 

The radar chart (Figure 1) shows biodynamic management 

dominating all soil biology axes but lagging on grain yield. 

The line chart (Figure 2) reveals that the yield gap between 

biodynamic and conventional narrowed from 22% in kharif 

2021 to 14% in kharif 2022, suggesting soil improvements 

may gradually translate into better productivity. 

 

Discussion 

The 39% MBC advantage of biodynamic over organic is 

consistent with the Swiss DOK trial, which reported 20-30% 

higher microbial quotients under biodynamic management 

after 21 years [3]. Our faster response likely reflects the 

tropical environment's higher microbial turnover rates. The 

BD preparations, particularly BD 500 (fermented cow dung 

applied to soil) and the compost inoculants, introduce 

diverse microbial communities that may prime native soil 

organisms [11]. 

The yield gap is the main practical concern. At current 

market premiums (15-25% for organic, 30-40% for 

Demeter-certified biodynamic in India), the 3-5% yield loss 

relative to organic might be offset by higher prices, but the 

14% loss relative to conventional requires a premium 

exceeding 20% just to break even [12]. The narrowing gap 

over seasons is encouraging and aligns with the hypothesis 

that soil biological improvements eventually feed back into 

nutrient supply [13, 14]. 

 

Conclusion 

Biodynamic farming consistently outperformed both organic 

and conventional management for soil microbial biomass, 

enzyme activity, and earthworm populations over two years, 

confirming its capacity to build soil biological health 

rapidly. However, grain yields were 3-14% lower than the 

alternatives, presenting a trade-off that depends on market 

premiums. The narrowing yield gap over time suggests that 

biodynamic systems may reach yield parity with organic 

systems after three to five years of conversion. These results 

from a tropical lateritic soil add new evidence to the 

biodynamic research base, which has been dominated by 

temperate-zone data. 
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