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What is BioIntensive Farming? 

• Millennial old 
production technique 

• Permanent beds and 
pathways 

• Low tech hand based 
production 

• Typically organic 

 

 

 
Russian Dacha 





¼ of the land area required for an entire personal diet (1,000 sq.ft.) 
Temperate USDA Zone 6  PA 



GrowBioIntensive Key Elements 

• Deep soil development 

• Close plant spacing 

• Compost production efficiency 

• Multicropping 

• Carbon Farming 

• Diet Farming  

• Open Pollinated Seeds 

• Holistic System Design 

 





Calories Needed – Form 2 

• Activity  

• Climatic/weather 

• Weight  

• Gender 

• Age 

• Sleep/rest 

Factors integrated into design needs 



Tomatoes 194 18,430 18,430  1 47.5 25.3 95 

• Thinking in terms of nutrition not just yield 
• Land use efficiency 
• Kitchen efficiency (nutrient density: i.e. calories per lb of food) 
• Compost crop efficiency 
• Categories of crops: Vegetable, special root and calorie dense (seeds) 
 
    Data found in How to Grow More Vegetables by John Jeavons 

 
 

Potatoes  (Irish)   200        349        69,800       2       139,600      6.28               6.9 

  Corn (Flour)          17          1,656     28,152       1       28,152      31.1                1.4 



 



Additional Essential Nutrients – Form 10 

• Calculates - carbohydrates, fats, Linoleic 
acid, folic acid and pantothenic acid 

• Calculate - (9) amino acids 

• Calculate – (8)  minerals 

• Calculate - (7) vitamins 



Form 9 Compost Crops and closing the Fertility Loop 

• Carry over of Carbon materials from Form 7 

• Determine additional carbon and N needs 

• Calculate the C:N ratio for built compost 

• Calculate approximate cured compost 

• Determine the total farm area 

• Calculate the ft3  of cured compost/unit area 

• Determine “Bed Crop Months” 

 

 

 









Guiding Land Use Percentages for Diet and Compost Crop   









Open Pollinated Seeds 

• Seed saving 

• Localized plant breeding for  

• larger genetic pool 

• Local adaptability  

• for specific pests 

• climate change 

• Multicropping systems 

• Increased viability and vigor 



Calories produced per gallon of water 
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Energy use (LCA) 

• Embodied energy of numerous hand tools 

• Calculating activity levels for various farm 
tasks 

• Factor in climate, gender and workers age 

• Calculate EER (energy efficiency ratio) 
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Determining Caloric Value of Labor 

• Assign an activity level: 1-4 

• Climate factor 

• Weight and gender of worker 

• Measure time required per task 

 



1 2 3 4

VERY LIGHT WORK LIGHT WORK MODERATE WORK HEAVY WORK
Cal/lb/hr:  men .68, women .60 Cal/lb/hr:  men 1.32, women 1.17Cal/lb/hr:  men 1.96, women 1.88Cal/lb/hr:  men 3.81, women 3.52

Cal/kg/hr:  men 1.5, women 1.3 Cal/kg/hr:  men 2.9, women 2.6 Cal/kg/hr:  men 4.3, women 4.1 Cal/kg/hr: men 8.4, women 8.0

wt(lbs or kg)xCal/lb/hr= wt(lbs or kg)xCal/lb/hr= wt(lbs or kg)xCal/lb/hr= wt(lbs or kg)xCal/lb/hr=

example:  Steve 190 lbs 190 x .68 = 129 Cal/hr 190 x 1.96= 251 Cal/hr 190 x 1.96 = 372 Cal/hr. 190 x 3.81 = 729 Cal/hr

Carol 125 lb 125x.60=75 Cal/hr 125x1.1=137.5 Cal/hr 125x1.8=225 Cal/hr 125x3.5=437.5 Cal/hr

Sarah 75 lb 75x.60= 45 Cal/hr 75x1.1=82.5 Cal/hr 75x1.8=135 Cal/hr 75x3.5=262.5 Cal/hr

seated and standing activities,

 driving a vehicle, sewing, 

computer work, laboratory work

walking on level ground 

2.5-3 mph, golf

electric trade, 

walking 3.5-4 mph,

scrubbing floors, 

tennis, dance

walking with a load,

 pick and shovel work,

swimming

Planting flats Harvesting U-baring (light) U-baring (rapid or difficult)

Planting Biointensive Beds Hauling (light) Hauling (heavy) Double digging

Watering Weeding (light) Hoeing

Broadcast seeding Filling flats Weeding (difficult)

Raking (light) Sything (grain, compst crops etc)

Hoeing (light) Sifting compost

Mechanical seeding Raking (heavy)

Single dig (light) Shoveling (light)

Surface cultivate Single dig (heavy)
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Surface cultivate Single dig (heavy)

1 2 3 4

VERY LIGHT WORK LIGHT WORK MODERATE WORK HEAVY WORK
Cal/lb/hr: men .68, women .60 Cal/lb/hr: men 1.32, women 1.17 Cal/lb/hr: men 1.96, women 1.88 Cal/lb/hr: men 3.81, women 3.52

Cal/kg/hr: men 1.5, women 1.3 Cal/kg/hr: men 2.9, women 2.6 Cal/kg/hr: men 4.3, women 4.1 Cal/kg/hr: men 8.4, women 8.0

wt(lbs or kg) x Cal/lb/h r= wt(lbs or kg) x Cal/lb/hr = wt(lbs or kg) x Cal/lb/hr = wt(lbs or kg) x Cal/lb/hr =

Steve  (S) 190 lbs 190 x .68 = 129 Cal/hr 190 x 1.96= 251Cal/hr 190 x 1.96 = 372 cal/hr. 190 x 3.81 = 729 Cal/hr

Carol/Elaine  (E) 125 lbs 125 x .60 = 75 Cal/hr 125 x 1.17 = 146 Cal/hr. 125 x 1.86 = 233 Cal/hr. 125 x 3.52 = 440 Cal/hr.

Sarah 70 lbs 70 x .60 = 42 Cal/hr. 70 x 1.17 = 82 Cal/hr. 70 x 1.86 = 130 Cal/hr. 70 x 3.52 = 246 Cal/hr.

Rose 45 lbs 45 x .60 = 27 Cal/hr. 45 x 1.17 = 53 Cal/hr. 45 x 1.86 = 84 Cal/hr. 45 x 3.52 = 158 Cal/hr.
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Cart, big two wheel (2)(3) 60.2 465226 30 15508 33.8(1) 81796 15 5453.1 20961 1 hr/day 1 hr/day 57 cal/hr use

Cart , small two wheel (3) 42.25 326508 30 10884 22 53240 15 3549.3 14433 0.25hr/day 0.25hr/day 40 cal/hr use

Cart, all metal (3) 43 332304 30 11077 0 0 0.0 11077 0.1hr/day 0.1hr/day 30 cal/hr use

Compost box 30"x30"x41"(3) 0 0 0 80.5 194810 30 6493.7 6494 15/yr 433cal/box 20.6 cal/cuft

Compost screen 4.75 36708 25 1468 12.3 14,520 15 968.0 2436 15/yr 229 cal/box 10.7 cal/cuft

Compost screen rollers (two) 8.5 65688 40 1642 0 0 1642 15/yr 109 cal/box 5 cal/cuft

Cultivator, 5 prong 2.1 16229 40 406 1.1 2662 20 133.1 539 0.2hr/wk 10 hrs/yr 54 cal/hr use

Digging board (1) 2'x4'x5/8" 16 18,040 10 1,805 1805 150 beds/yr30%x500beds 9.9 cal/use

Flat wood ave.deep and reg 6 14,520 8 1,815 1815 10/ year 181 cal/use

Flat plastic 10x20

Flat pan (aluminum)

Fork, digging (D handle) 3.5 27048 25 1082 1 2420 10 242 4631 100 beds 20%x500beds 11cal/bed/yr

Hoe, stirrup(7") 2 15456 10 1546 1.25 3025 10 302.5 1848 3hrs/wk 156hrs/yr 12 cal/hr use

Hoe, trapezoid (6.5") 0.85 6569 5 1314 1.25 3025 10 302.5 1616 3hrs/wk 156hrs/yr 10 cal/hr use

Rake, garden steel 1.75 13524 25 541 1.25 3025 10 302.5 843 3hrs/wk 156hrs/yr 5 cal/hr use

Seeder, 4 row 2.6 20093 40 502 1.5 3630 20 181.5 684 0.25hrs/wk 91 hrs/yr 8 cal/hr use

Shears , harvest offset sheep 0.6 4637 25 185 0 0 10 0 185 1 hr/wk 52 hrs/yr 4 cal/hr use

Shovel, pointed or flat 2.5 19320 25 773 1.5 3630 10 363 1136 3hrs/wk 156hrs/yr 7 cal/hr use

Fork, 6 prong pitch 2.5 19320 25 773 1.5 3630 10 363 1136 3hrs/wk 156hrs/yr 7 cal/hr use

Spade, square (D handle) 3.5 27048 25 1082 1 2420 10 242 1324 100 beds 20%x500beds 13cal/bed/yr

Sythe, Kaman hand 1.8 13910 25 556 0.25 605 10 60.5 617 50 beds 10%x500beds 12cal/bed/yr

U-Bar (30" W) [P.Johnson] 35.5 274344 25 10974 0 0 20 0 10974 400 beds 80%x500beds 27 cal/bed

U-Bar (30" W) [J.Allen] 26.3 202860 25 8114 0 0 20 0 8114 400 beds 80%x500beds 20 cal/bed

U-Bar (30"W)[S.Moore] 49.5 382536 25 15301 0 0 20 0 15301 400 beds 80%x500beds 38 cal/bed

Wheelbarrow pipe handle(3) 45.5 351624 30 11721 0 0 30 0 11721 1 hr/day 32 cal/hr use

pg1 Assumes no energy for maintenance and repairs and no salvage energy value at the end of life cycle

** Personal Communication;  David Pimentel, via e-mail 8/1/03

STEEL

Tools

WOOD

* Pimentel, David, “Energy Inputs in Production Agriculture”, in  Fluck, Richard C., Ed, Energy in Farm Production, Elsevier Press, New York 1992 p 24.

(1) plywood (www.cdarchitect.com) (2) Innertube needs repairs (3) see capacity sheet for demensions





LABOR ENERGY

INDIVIDUAL TASK

weight (lbs.) and sex 

(M or F) of laborer

TIME / 

BED 

(min.)

Activity/

cal/hr

Level

(1)

BxC cal

/task/

individual

/bed/yr

Climate

Factor 

(2)

D x E

CAL/BED

/yr COMMENTS

U-bar 15 3-S; 372 93 1 93 % of total energy use

Rake 5 2-S; 251 20 1 20

Transplant 70 2-E; 140 163 1 163

Hoe and weed (3x/year) 20 2-S; 251 251 1 251 42%

Compost (load, haul, spread) 10 2-S; 251 42 1 42

Seeding (seed flat) 5 1-E; 72 6 1 6

Seedling care (3 trimings, 2-E; 140 58 1 58

      daily watering, hardening)

      10 min/day, 150 days, 

       flats

Harvest pull onions, haul, cut 30 2-E; 140 70 1 70

      tops, 8 min/task/bed

TOTAL LABOR 703 Cal.

SOIL AMENDMENTS CU FT/ BED CAL/CU FT CAL/BED

   Compost             general     4 65 260 16%

    Other Lbs/BED CAL/LB CAL/BED

PEST control amt/BED CAL/amt CAL/BED

IRRIGATION HRS/BED CAL/HR CAL/BED

5sets@5.6/set+10 hrs pumping @54 Cal/bed 568 34%

SEEDS Lbs/BED CAL/Lbs CAL/BED

EMBODIED TOOLS&EQUIP. CAL/BED

Shovel 7 8%

U-bar 20

Rake 1

Hoe 3

Big Cart 10

Flat 100

TOTAL 141

Lbs or kg /bed Cal / lb

459 High   380 ave. 157

Cal / Bed

CROP NAME / Variety  Onion

DATE    2003                                 LOCATION   SNF and Harmony Essentials;  PA,USA

YIELD (Energy Output)

PRODUCTION (Energy Input)

ENERGY INPUT TOTAL (embodied + fuel + Labor)                                   1672                           100%

72,000 high   60,000 low

US ave.       .9                      Relationship 54 times (high) 45 times (low)

ENERGY EFFICIENCY RATIO (Output / Input)   43 high  36 ave.                

(1) from "Activity Levels and Calories Burned… Worksheetpg.      , (2) from "Solving the Diet"    



Additional Benefits of 
BioIntensive/GrowBiointensive 

• SOM and Carbon sequestration 
• Reducing GHG emissions from agriculture 
• Urban farming needs 
• Biodiversity enhancements 
• Food sheds and food sovereignty 
• Climate change adaptability 
• Enable environmental and political refugees 
• Plant breeding, genetic material diversity and seed ownership 
• Economic options 
• Social context (community based) 
• Water infiltration and retention 
• Accruing soil capital (building soil quality on a human time scale) 
• Adaptable to farmer to farmer transfer of technology 

 



Sustainable Food Production Design Tools 



G-BIACK 
 GROW BIOINTENSIVE AGRICULTURAL CENTER OF KENYA 



Global Utilization 

 



 


