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(iii) Close yield gap to significantly increase yield
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(ii) Match nutrient supply to crop requirements
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Bory(g|aecn@oaads(g|[gE: Effective Microorganism EM-1

Effective Microorganism EM-1 is a microbial solution that enhances soil health,
Improves plant growth, and supports sustainable agricultural practices through a
blend of beneficial microorganisms.

Benefits of EM-1

Soil Improvement: EM-1 enhances soil structure and fertility by increasing microbial
diversity, which leads to better nutrient availability for plants.

Plant Growth: The application of EM-1 has been shown to improve crop yield and quality by
promoting healthy root development and enhancing nutrient uptake. Pathogen Suppression:
EM-1 competes with harmful microorganisms, reducing the incidence of diseases in plants
and improving overall plant resilience.

Environmental Applications: Beyond agriculture, EM-1 is used in wastewater treatment,
composting, and __environmental restoration, helping to detoxify harmful substances and
Improve water quality.

Effective Microorganisms, EM, and EM1 are registered trademarks of EM Research
Organization in Japan. Tera Ganix is the exclusive distributor for EM Technology in the US
and Canada. Both brands are great, so go with whichever you can get your hands on.
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Trichoderma harzianum is a beneficial fungus widely used in agriculture as

a biocontrol agent to suppress fungal pathogens and enhance plant growth.
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WHAT IS THE DIFFERENCE BETWEEN AZOLA AND SPIRULINA

A. Growing Conditions:

Azolla:

Azolla is a small aquatic fern that thrives in freshwater environments, such as ponds, lakes, and
slow-moving water bodies. It requires warm temperatures, high humidity, and sunlight for
growth. Azolla forms a dense mat on the water surface, often in symbiotic association with
cyanobacteria that fix atmospheric nitrogen, contributing to its nitrogen-rich composition.

Spirulina:

Spirulina is a type of cyanobacteria, specifically classified as a blue-green algae. It grows in
alkaline water bodies, including lakes, ponds, and cultivated tanks. Spirulina prefers warm
temperatures, abundant sunlight, and a high pH level for optimal growth.

HARVESTING AZOLLA AND FEEDING METHODS

SPIRULINA

Protects from Medicine Bi-products
. FULL of Vitamins & Minerals
. Great for Cell Regeneration
. Great Protein Source
. Easily Digestible
. SUPERFOOD!!
. Anti-Fungal
. Anti-Aging
Fights Cancer
0. Anti-Bacterial
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B. Nutritional Value:

Azolla:

Azolla is highly nutritious and considered a valuable source of protein, vitamins (such as
vitamin A, B vitamins), minerals (including iron, calcium), and antioxidants. It also contains
essential amino acids, fatty acids, and beneficial pigments like phycocyanin. Azolla is
particularly known for its high protein content, often exceeding that of other plant-based

SOurces.

Spirulina:
Spirulina is also highly nutritious and known for its exceptional protein content, which can
range from 50% to 70% of its dry weight. It is rich in essential amino acids, vitamins (such as
vitamin B12, beta-carotene, vitamin E), minerals (including iron, magnesium, potassium), and
antioxidants. Spirulina also contains pigments like chlorophyll and phycocyanin, contributing
to its vibrant green-blue color.

— (i':::fn concie | s e }N utritional value of 1gm-SPIRUL
e ; (%) | fiber (%) | ash (%)
(%)
Amlta 20.4 3.33 155 17.2
pinnata
Azolla
202 35 158 16.3
_Microphyll :
Azolla
19.7 42 103 185
filiculoides
Azolla rubra 19.0 4.1 14.2 15.5.
i 18.8 39 14.0 16.7
C(lro’””(")(l
Azoll
e 18.6 3.8 15.1 17.2
maxicana

Source: (Datta, 2011)
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C. Uses In the Industry and Products:

Azolla:

Azolla has various applications in different industries, including agriculture, animal feed, and
wastewater treatment. It is commonly used as a biofertilizer in rice cultivation due to its ability to
fix atmospheric nitrogen. Azolla is also used as a protein-rich animal feed supplement for
livestock, poultry, and fish. In the food industry, Azolla can be incorporated into products like
snacks, noodles, and baked goods to enhance their nutritional profile.

Spirulina:

Spirulina is widely utilized in the health and food industries. It is commonly consumed as a
dietary supplement in the form of tablets, capsules, or powdered formulations. Spirulina is
recognized for its nutritional benefits, potential immune-boosting properties, and antioxidant
activity.

While both Azolla and Spirulina offer nutritional advantages, they have different growth
requirements, cultivation methods, and uses in various industries. The choice between them
depends on specific needs, availability, and intended applications.
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MODES OF ALGAE CULTIVATION BLUE GREEN ALGAE AS COMPONENT OF INM

I MASS PRODUCTION OF BGA CULTURE

Organic Organic "
cagrbon cagrbon Thick algal mat forms W
sources sources at 15 days )

X

22

Allow water to
evaporate

Collect dry algal
flakes

[ PHOTOAUTOTROPHIC] [ HETEROTROPHIC ] [ MIXOTROPHIC ]

Make into powder and
pack in polybags

Use organic Photosynthetic & A S @ ignou
Utilize light and carbon & organic respiratory g : x Prevous ey

CO. as sole acids as energy metabolism occur
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Utilization and application rate of compost

» Rice : 12.5 ton/ha, broadcast throughout planting area

» Field crop : 12.5 ton/ha, banding along the row of plant

» \egetable : 25 ton/ha broadcast throughout planting area

» Orchard tree: 20-50 kg/plant, placement compost into the groove and cover with the soil

Raw material proportion

Component of making compost 1 ton

Plant residue (dry weight) 1,000 kg
Animal manure 200 kg
Urea 2 kg
Microbial activator Super LDD 1 1 package (100 g)
Properties of raw material

Type of waste CIN Nutrients (%)

Nitrogen Phosphorus Potassium

Bagasse 180 0.31 0.13 0.44
Saw dust 210 0.30 0.09 0.36
coconut dust 140 0.36 0.05 0.58
Palm bunches 101 0.54 0.34 1.91
rice straw 89 0.51 0.14 1.55
corn stalk 40 1.29 0.25 0.79
water hyacinth 34 1.27 0.71 4.84

Ref;
Q/JJ/JOJE] Soil Biotechnology, Land Development Department: Ministry of Agriculture and Cooperatives Thailand



Average nutrient contents (%) of organic fertilizers

: - Average nutrient contents (%)

No Organic fertilizers N .0, <,0 Ca Mg S
1 Cow-dung 2.00 1.50 2.10 4.10 1.00 0.50
2 Chicken dung 5.00 3.10 1.50 4.00 1.00 2.00
3 Guano 1.50 5.00 1.50 7.50 0.50 2.00
4 Water hyacinth 2.00 1.00 2.50 3.90 - -
5 Cotton seed cake 7.00 2.50 1.50 1.00 0.10 0.50
6 Physic nut cake 4.44 2.09 1.68 - - -
7 Neem seed cake 5.00 1.00 1.50 - - -
8 Oilseed cake 4.76 4.53 0.95 0.43 0.38 0.56
9 Groundnut cake 7.00 0.50 2.20 0.50 0.10 0.50
11 Vermi-compost 4.85 4.55 1.82 0.89 0.21 0.15
11 E.M Bokashi 2.58 1.18 1.06 0.44 0.17 0.21
12 Sugarcane press mass 10.60 4,70 2.00 3.00 - 0.50
13 Bat guano 10.0 1.8 1.7
14 Blood 13.0 0.9 0.8
15 Blood and bone 6.5 3.1 -
16 Bone, black 1.3 6.6 -
17 Bone meal, raw steamed 3.0 6.6 -
18 Castor bean meal 55 0.9 0.8
19 Cottonseed meal 6.0 1.3 0.8
20 | Fish meal 10.0 1.8 - I8
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