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Soil Health

Soil is the foundation for all healthy farms. The soil is a living ecosystems with
billions of living microorganisms in one handful of healthy soil.

“Bear in mind that there is no unproductive land, only unproductive
farmers.”
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Soil Health (Components of Soil)

Soil is a key component to
maintain a healthy farm. 3% & —
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SOll is composed of : T35 1 2 Ak

» Weathered rock(minerals)}XWc
Hha YD

» Organic material (Bio Life)f ¥l
Yy Qa4

» Water 7K Organi

> Air. &K

If any of these components are

missing you will not be able to
grow healthy crops. 15 1% B2 5§
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Organic Matter 5%

Soil PH -Another important factor is the soil pH. The pH level of your soil indicates its relative acidity or alkalinity

Most essential plant nutrients are soluble at pH levels of 6.5 to 6.8, which is why most plants grow best in this range.



Soil Health (Components of Soil)

Organic Material- 5% of your soil is made up of organic material. Organic
matter is the partially decomposed remains of soil organisms and plant life
including lichens and mosses, grasses and leaves, trees, and all other kinds

of vegetative matter. G /L& HEEAYAED) F £, B b HIERS%, F
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» Binds together soil particles into porous crumbs (aeration and water
flow) ¥R BRIk CF] 18 K& 7K

» Provides food or organisms #2{LE 7= FH HLA

» Absorbs nutrients MU 7

Soil Life - The organic material also contains living organisms such as 8%
bacteria and fungi, protozoa and nematodes, mites, springtails, earthworms e
and other tiny creatures. -3y HHRIEE S TIHAAIUE, NANE. B
F SRS H iR, B, B Al N

» Convert material to minerals, vitamins, hormones and disease
suppressing compounds. R O Y. iR EE AL
GRS

» Help loosen soil #5 B 115




Soil Health (Components of Soil)

Water- 25% of your soil is made up of water. Water is
held in the pore spaces between soil particles. Large
pore spaces allow rain and irrigation water to move
down to the root zone and into the subsoil.
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Ideally, your soil should have a combination of large
and small pore spaces. Organic matter is the key,
because it encourages the formation of aggregate, or
crumbs, or soil. Organic matter also absorbs water
and retains it until it is needed by plant roots.
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Soil Health (Components of Soil)

Air- 25% of your soil is made up of air. Insects microbes, earthworms and soil life
require this much air to live. The air in soil is also an important source of the
atmospheric nitrogen that is utilized by plants.
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To ensure that there is a balanced supply of air in your soil, add plenty of organic

matter, avoid stepping in the growing beds or compacting the soil with heavy
equipment and never work the soil when it is very wet.
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Soil Health (Components of Soil) 1 & ¥ ji

Weathered Rock (Minerals) - 45% of your soil is made up of weathered rock. Soil
is classified by size of these particles. There are three type; sand, silt or clay.
igii?%lﬁ@ 45%t M s A i, IR T RKNATE . H=MEM . b, TRIEEL

» Sand - Large Particles 701 — — K4k
» Silt - Medium Sized Particles Y — — th &KL
» Clay - Very Small Particles ¥4t — — 1R4HI/IN R

The proportion of sand, silt and clay particles determines the texture of your soil
and affects drainage and nutrient availability, which in turn influence how well
your plants will grow.
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Soil Health (Type of soil test) A [ 28 & 1 & I i
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Fill a liter jar about one-third full with topsoil and add water until
the jar is almost full. ] 17+ 4548 Rl v = 3R+, SR 5 InuK 223

Screw on the lid and shake the mixture vi%o[ously, until all the
clumps of soil have dissolved. 7 I # i fEsNE &1, EEIPHA I
NanE RN

Now set the jar on a windowsill and watch as the larger particles
bJS in to sink to the bottom.JA/E % &, F & HECKIIRBRIF a6 12
YVES

In a minute or two the sand portion of the soil will have settled to
the bottom of the jar (see illustration). Mark the level of sand on the
side of the jar.—W /-85, LR PIEEH, tnid MIE.

Leave the jar undisturbed for several hours. The finer silt particles

will gradually settle onto the sand. You will find the layers are slightly

different colors, indicating various types of particles. JL/]M i 4 i
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Leave the jar overnight. The next layer above the silt will be clay.
Mark the thickness of that layer. On top of the clay will be a thin
layer of organic matter. Some of this organic matter may still be
floating in the water. In fact, the jar should be murky and full of
floating organic sediments. If not, you probably need to add organic
matter to improve the soil's fertility and structure.id &), JKJZ2
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SOIL TEXTURE PYRAMID

Clay Loam Clay Loam W)

Sand (percent)

JAR TESTING FOR SOIL TYPE
SAND LOAM cLAY

0-10% clay 10 30% clay 50 - 100% clay
0-10%silt 30 - 50% sile 0. 45% siit
80 -100% sand 25 50% sand 0-45% sand



Soil Health (Restore Health) } 5 fit |

» Adding Organic Matter 3% 4 & 4/
» Carbonized rice hulls % /.4 #
» Compost or organic material MHAEFIEIE
» Manure # i £ 4@
» Introduction of Indigenous Microbes 5|\ TZFEYD

» Retaining water/air and organisms {REZKZ=SSFNEYD
1N

» Mulching #.& & £

» Minimal Tillage 44t

» Cover Cropping & £ #
» Vermiculture st %[ A&

=




Soil Health (Carbonized Rice Hulls) % ¥, X 7t

Carbonized Rice Hulls - Carbonized rice hull is made from incomplete or
partial burning of rice hull. It undergoes a controlled burning process with
low oxygen where the dried rice hull is heated until they are carbonized.

e - ZAGHR BRI R R DR R GH . EH T —/NE4 6K
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Benefits of CRH % fL4g & ¢4 % 4k
» Soil fertilizer and conditioner +. 3£ fe # 4o <8 # #|

» Contains phosphorous(P), potassium (K), Calcium (Ca), Magnesium (Mg)
and micronutrients. 4 # # . 47 (K). 4% (Ca). 4 (Mg) #o M %1%

Retains water 4& 7k
Houses beneficial bacteria BT E YA’

» Brings up the pH of acidic soils, reducing the need for Lime 4% 5 & # +
«¢PH , B % £ 614 A




Right green bean plants,
3 weeks old,

untreated (left) versus
biochar-treated. % ff fl 4
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Right, bok choy plants, 2
weeks old, untreated
(left) versus biochar-
treated..
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Soil Health (Carbonized Rice Hulls)

Materials: #t #
Fire wood 4 %
Shovel 4 4
Dried rice hulls F 43 #
Carbonizer % /% &
« Metal Can 4 £ 4
« Metal Chimney 4 % /8 &




Soil Health (Carbonized Rice Hulls)

Start a fire using the lighter and firewood and let it kindle A 41 kX 4ufe &
A K, ks

Make sure that the fire won’t die out before covering it with the
Carbonizer # /7 & £ % /Ga7 # 4% KR A48 &

Pour and stack the dried rice hull around the carbonizer. # 4 & & F 35 % -
When the rice hull at the top are carbonized, use the shovel to cover it
with the dried rice hull from the bottom % 17 4p 45 4k 2% /., A 4= T 4o &, 3f
o FM4nAMEe LS

When the rice hull is almost carbonized (80%). Remove the carbonizer by
tipping it over to the side using the long shovel. Extra caution is exercised
for the carbonizer is extremely hot % #5 & /L F 4t (80% ) , H £ 4242 £
FAAG R E, FH L, KKEFH

Mix the rice hull and let the remaining embers to carbonize the rest of
the mixture until all of it (100%) are carbonized i 4-4% & # ik #| 4 ¢4 % %
Az s taine, A#led (100%) #ai

When all of the rice hull are carbonized, sprinkle water/IMO onto the CRH
using the watering pale to extinguish the remaining embers % &1 A 4945 &
#Hm AL, A<k & AKXIMOA X A Ko

Lay the CRH thinly and make sure that the embers have completely died
out to prevent the carbonized rice hull turning into ash e % /.45 & 44 A4 i
B — 2 A RBEAKEEREMR, AL XA RHE AL

When its dry, collect and store the CRH into sacks. After that, its ready
to be used or sold ‘T‘ 55’;#&0& , :g;. gf A 1;_ W E, Figure 3.3; The steps of rice hull carbonization, Starting the fire and installing the

carbonizer (a), adding hulls to the carbonizer {b), the appearance of carbonized areas on
the rice hull pile (arrow) (¢}, the progression of carbanization {d), the apperarance aof the
pile when approximately 90% of the carbonization has occurred (), stirring the rice
hulls during the final stage of carbonization (1) and spreading out the carbonized rice
hulls and halting the carbonization {g)



Soil Health (Preparing Soil) T it ff &

To prepare the soil for planting we will need to prepare the following inputs: + #. 4% 44 47 & /£ X T £ &
» Rice Hulls (dried organic material) % % (F )
» Add organic materialte 4 41 %
» Carbonized rice hulls % 1L.45 =
» Feed microbes, adds nutrients, water absorption. 4 ## 4 4. 4 24 £. B KKK
> Manure# # £ 1@
» Organic materiel, nutrientsf 4w 4. % %
» Neem Leaves or other bitter leave % & #f & & © % ¢ =+ F

» Protects soil from non beneficial insects or bacteria. &4z + £ % S A 2 R £ Ffoff 2a ] 15 2

By knowing the different kinds of soil, we can determine the best soil mix«tjw..,ii"
a. Sandy - double manure, carbonized rice hull, neem " 3 -

b. Clay - manure,carbonized rice hull, double rice hull, neem, sand = .iAsEE e
c. Loam - manure, carbonized rice hull, rice hull, neem S iy




Soil Health (Preparing Soil)

Row Size 1M x 5M

>

>

Clear the land of weeds, big stones/rocks, and other garbage. #mkA2%. £xwmk. £
% Fo #4358

Spread one sack dried animal manure, carbonized rice hull (CRH)(1-3kg), rice hull, and
1 -3kg. chopped neem or other bitter leaves all over the ground. #— £ F 2 4 £ fe..
Eueass sk (CRH) K&, fHBhfe 12 AF. oot Rt hagot T4

Using shovel, spade and hoe, or plow and harrow, dig the soil up to 30cm deep. Make
sure that the manure, CRH, rice hull, ash and the neem leaves are mixed well as you
dig the soil. A4 F. #dkfetmk, 2 EF 4o, £ L FX 30 B LK. HHAELE@ (far.
CRH, #&&. KAty BAR#t 69t T iRA 4 AR L

Break up large clogs of soil. 47 2 x_# + =

Raise a bed/plot up to 30cm high, one meter wide and five meters long in an east-to-
west orientation. Provide at least 30cm space between the beds. #2=t:. 3 30 2 £.

R—4. L 24, £FF5E. mek2ia 2430 2450A.

The plots should be in an east-to-west orientation for equal distribution of sunlight to
the plants. £ & F Gt #| T M 4945 Bk £

Cover rows with mulch and water 1z47 & £ 4] F4& kK



Soil Health (Vermiculture)

What is Vermiculture?

Vermiculture- the cultivation of earthworms, especially in order to use them to convert
organic waste into fertilizer.

What are benefits of worms in farming?
» *Simple and cheap way to help crops.
» *Waste reduction.

» “*Increases the nutrients in the soil by producing excrement that acts like fertilizer that
feeds the plant.

» *Plant roots require oxygen and worm burrows provide passages for air to get to the
roots deep within the ground. This is called aeration.

» *Their underground burrows also create channels in the soil, which makes the soil
porous, allowing water to move to move to greater depths. Worm burrows also a
for drainage after heavy rains reducing erosion.




Soil Health (Vermiculture)

What to feed worms? What NOT to feed
Raw vegetables the worms!

» Small amounts of fruit " g:;%sg;r,ultiwons,

» Tea leaves youzi, etc.)

» Coffee grounds » Dairy products

» Egg shells » Fat

» Newspaper, card board, paper » Meat

» Dead plants, leaves, grass » Fish

» Small doses of onion and garlic.

» ## These should be chopped up into

smaller pieces.##




Soil Health (Vermiculture)

Vermiculture, Garden Composting Tower

Benefits
» 1. Efficient recycling of clean vegetable residues.

» 2. Feed and multiply earthworms to populate a garden area of up to 1000 sq. ft.
(32’ X 32°).

» 3. Protect young worms from animal predators.

» 4. Worm numbers per bed increased 25 fold, over 6 months at ECHO in N. Fort
Meyers, FL.

» 5. Improved conditions, year around, for efficient composting.

6. Enhances the management of permanently located, no till, organic, raised
beds.

7. Worm tunnels improve soil aeration, moisture conditions, plant root
development and

v

nutrient cycling. ‘ g
8. Highly favors beneficial microbial, soil health. f,_{a_;.‘__,_ |

S,
L
\ worms
\

manure

9. Improved and better balanced soil fertility.

worm castings

v v vy

10. With some three years of use, on poor sandy soil, the Brannen’s report L
improved soil quality and higher vegetable yields and quality. ‘?




Soil Health (Mulching) i il % &

Mulching is simply covering the soil around the plants with protective materials.
Mulching helps prevent evaporation of moisture, freezing of roots, and growth of
weeds. We can use organic materials such as dried grasses and leaves, hay or
straw, sawdust, dried grass clippings, and bark and wood chips. #.&@ & 4 : # £ #.
K- LGP HHALMHARGEEL, THAGEKS)OEAL., AlEfort KL%,
THAFGEFtet, FEXLE. KA. FTEBAMEREEHH

Advantages of Mulching % % «44 %

>
>

Suppresses water evaporation 4| K % 4

Helps in better penetration of rainwater (A mulch that is two-to-four thick
allows 75cm of rain water absorption; an uncovered soil can only allow 45cm
of water penetration.) #| F &KL E (—42-42 F £ £ T48\HKZE
75CM e L3b, @ R E £ 2402 545CM, )

Maintain a more uniform temperature in the root zone. 4% #§ 4& 3¢ (2 &_#9 #7

Improves soil structure by increases the organic matter content of the soil as
the mulch decomposes & £ ¥ 9 E T LB GHNA S T AKE LIEEH o

Promotes growth of microorganisms in the soil 4% + 8 P44 ¢ £ K

Promotes better uptake of nutrients, specially potash 4% i# & 4 4. & 4 & F 44
B, #% 3| R47 e

Lfifmits gf?gowth of weeds Reduces cultivation and weeding r& 4| 22 % 4 £, &
£




Soil Health (Minimal Tillage) /b #f

Minimal Tillage is a soil conservation method with the goal
of minimum soil manipulation necessary for a successful crop
production. It is a tillage method that does not turn the soil
over. “I#” @Atz A RAKMBE #ITE8# A LIAKLEEH

Advantages of Minimal Tillage ## & 4 4 A
Reduce labor and saves time. 4% % 3 2 & A Fo % 4 ot id] o b
Reduces soil erosion. &, 4~k + /% % o &3 ’mﬁgm ili
Preserve soil microbiology. 4% # +. 3% ¢ #% 4 4 i E&QE

Plants will have better root penetration. 4 ¥ 4& 4% 44 & 4 %

vV v v Vv v

Improves water absorption. 4% 5 & K4

Guidelines to Minimal Tillage: 4~ # & 4% % > 4t

» Do not turn the soil. * &4 7+ +. 4

» Use broad forks to aerate the soil & A # 4 & L4 £

» Do not walk on the beds or allow large animals to walk on
the beds. £ ikt Ado X & a0t i AP thiek £ &
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Soil Health (Cover Cropping) & &= 1E ¥

Cover cropping is the practice of growing plants that
protect the soil between crop rotations. % £ & ¥4 44 & 44

Wik F @G a g A G—NFk

Advantages of Cover Cropping & £ /£ # 654 ¢
Suppresses weeds. 17 4| 2 % .

Protects top soil. 4 47 % 2 £ £ .

Retains soil moisture. {&& 18K 5,

Help control pest and disease. # sy 42 4| 75 & £,
Protect against soil erosion. BlE/K iRk
Examples of cover crops: & ¥ & # ¢ & T

» Alfalfa$ %8 %

» Sweet potato# ¥

» Peanutsi 4

» Malabar Spinach & % %

vV v v v Vv




Soil Health (Indigenous Microbes)

Types of Beneficial micro-organisms

» Photosynthetic Bacteria (Purple Bacteria)
» Lactic Acid Bacteria

» Yeast

» Fermenting Fungi

Benefits:

» Protect plants from diseases.

» Increased rates of soil organic matter
decomposition

» Increases in nutrient availability
Application:

Spray the different mixtures on the rice hulls
and CRH before they are mixed into the soil.

Spay mixtures on the soil once a week. We will explain how to ma

mixtures in the crop
management lesson.



