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All plant
life needs soil
to germinate,
grow and live
itslife. If the
s0il and soil i
management is
good, farm
production
will also be
good. The ey
condition of Bare land becomes greener asthe
our environ- soil recoversin Surkhet, Nepal
ment, society
and economy all depend on the health of the sail. If the sail
can be kept fertile, production increases, the local economy is
strong, and society is safe.

Just like skin covers our bodies, so soil coversthe Earth.
Just like our bodies are damaged if our skin is broken, or
wounded, so the Earth is harmed, and production decreases if
the soil is damaged or washed away. If the soil is damaged,
the farming community also suffers great harm. So we need
to understand the needs of soil, and what can damage it. This
chapter also givesinformation on how soil can be sustainably
protected and improved.




Soll ziriel 1is Neecls

Different climates have different types of soils. Often,
one type of climate will also have many different types of
soil. But whatever the soil, they all have similar ingredientsin
them. Such as :-

* mineral particles - these forms the main part of soil

e air

* moisture (water)

» animal life (visible and microscopic)

* rootsof living plants

» organic matter (dead plants and animals that are in the
process of being broken down)

Fertile soil gives

& good production
for all the

farm'scrops

b W T Y &
The ingredients listed above are found in al soilsin a

greater or lesser amount. When they are in the right amount,
the soil is naturally fertile.

Thisbooklet’s author
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Therootsof theplant |
in picture 1 are shown
closeup in picture 2.
Thisisshown even
closer in picture 3.

root hair
(thistakesup
nutrientsand

Everything elseis soil water, or moisture. In the
water are many nutrients, and countless micro-
scopic organisms are also active in thiswater.
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According to the sail type, these
different elements are present in dif-
ferent amounts. For example, let's
compare sandy and clay soils.

Sandy Soil

* mineral particles are large

e air spaces between the mineral
particles are large

* |lotsof air in the soil
Asaresult of this:-

* soil islight and well aerated

* the soil doesn't hold water, and
dries out faster

* nutrients are washed out quickly

Clay Sail

* mineral particles are small

* gpace between the particlesis
small

* lessair in the soil
Asaresult of this:-

* the soil is heavy

* assoon asit rains, the soil is
saturated and stays wet for along
time. But when it dries, the sail is
very hard

* nutrients are held in the soil but if
thereislessair in the soil, plants
can't get the nutrients so easily

| Testing Soil

Put a handful of
soil inajar of
water and shake
well. Leaveit to
settlefor 4-5
days. Thedif-
ferent types of
mineral parti-
cleswill settle
into separ ate
layers

J

1. Organic matter
2. Clay particles

3. Loam particles
4. Sand particles
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Needs of the soil
What is heeded to protect and maintain fertility in the soil ?

The contents of the soil descibed above - air, minerals,
organic matter, living roots, moisture and living organisms -
are al essential in the right quantities for healthy soil. When
they are all present, soil is naturally self-fertile. Adding the
right quantities as needed also maintains the quality of the
soil. But if any oneingredient is present in alesser or greater
amount than normal, the quality of the soil can be harmed, or
It can also be improved.

B A small wound on the
P1_ skin of the Earth.....

R T e
o " s

This should be prevented
from starting.

All the different ingredi-
entsin the soil work together to
help plants to grow. But more
important than these minerals, living roots, organic matter,
etc. arethe living organismsin the sail. In particular, the tiny,
invisible organisms, such as bacteria,and fungi play ahuge
role in maintaining and increasing soil fertility. These are
collectively called micro-or ganisms.
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Soil life and micro-organisms

Actually, micro-organisms are probably the most impor-
tant life on our planet. Living in one teaspoon of fertile forest
soil there are 2 billion micro-organisms. Larger organisms,
and many types of fungi are also responsible for breaking
down dead plants and animals. Thisforms or ganic matter.
Then, the smaller micro-organisms - mainly bacteria and
fungi - take the organic matter and change it so plant roots
(the root hairs) can absorb the nutrients, as we cook bread
from flour. Even if thereis plenty of organic matter in the
soil, without the work of micro-organisms, this cannot be
taken up by the roots of living plants until it is"cooked".

L eaves and branches, dead animals, etc. fall on the soil
and are broken down. Micro-organisms eat them. Then, itis
their waste in the soil which plant roots absorb as nutrients.
This allows the plants to grow and continue the cycle of life.

Cycle of nutrients
and the work of
ICro-organisms

nutrients and
grow

Sail organisms
break down
or ganic matter

T G I Sy e e S T Ttk S o b e

LlfelntheSoH

L arger organismswhich can be seen will

| break down larger piecesof organic matter,
~ and help to get air into the soil. The smaller
: mlcro organlsms eat the|r waste
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How soil is damaged

When soil isleft bare, it can be damaged very easily.
Many things can damage bare soil, such as :-
e sun :- strong sun will dry out the soil. Dry soil hardens and
cracks the soil. Micro-organisms will die in dry, hard soil.
» water :- when it rains on bare soil, the top layer will set
hard. On slopes, the topsoil is washed away downhill.
e wind :- wind will dry out all the moisture from bare soil,
and can actually blow the top soil away.

Chapter 3 - Soil Conservation and | mprovement V4




Comparing soil with and without mulch

On these 2 pages the effects of mulching and not mulch-
ing are compared together. The left page diagram (a) shows
what happens with no mulch on the soil, while the right page
diagram shows the example of amulched soil. The top diagram
shows water (D lost to evaporation, () running off the soil, and

(@) soaking into the soil. The cycle below each drawing also
shows the effects of mulching or not mulching on soil quality.

[Cultivated, un-mulched soil
d 1
Rain washes
away fertile
soil, more
water islost
tothe sun,
less nutri-
N - entsare held
o e L IR N in the sail,
essisoil ife’ lessmorsitre plantsare
' . ; weak.

soil
ploughed,
left bare

mor e need
to plough

in soil

—

less
moisture

Spiral of
destruction

) fewer
hard Sc"gfrthworms
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difficult to
cultivate

Protected from the sun, wind and rain, the organic matter,
soil moisture and beneficial micro-organisms all benefit from
mulching the soil. You need to consider where resources for
mulching can be found, such as leaf litter, straw, etc. Leaves
can be brought from the forest, but this takes time. To produce
more resources for mulching, its best to use Agroforestry and
aLiving Fence - see these chapters for more details. Learn
more about the methods and benefits of mulching in the

Mulching chapter. ( : )
7 Mulched, un-cultivated soil
| )

Soil isdeep,
fertile, and
ZPLrong | well pro-

i tected. More
moisture,
2 more soil life,
plantsare
healthy and
strong.

ore. ) .'J rﬁh‘x
fflore @y Ef"fﬁ} vi‘gﬁ.

|
filgf= i ;
SIFOOLIS

SOIHITE: s 6)fole
11OISUN;

lots of
mulch

|ots of
plants

-

Spiral of
wucﬂvity

roots grow
deeper <
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Other things which damage the sail

» Chemical fertilizers:- these harm the soil micro-
organisms and so cause the soil structure and nutrient
uptake to be damaged.

» Artificial poisons:- aswell askilling pests, these kill many
beneficial insects and organisms which work in the soil.

* Big, heavy machinery :- big machines such as tractors
compress the soil so that thereisless air space. They
destroy the structure of the soil, as well as damaging soil
organisms.

» Largelivestock :- on wet soil, the feet of large livestock
such as cows and buffaloes also compress the soil and
damage soil structure.

Nutrient management for plant growth
Symptoms of lack of certain nutrients

So, what to do if nutrient deficiencies are recognised by
these symptoms ? The chart below gives examples of plants
which accumulate greater amounts than usual of certain
nutrients. These can be used in mulch, compost or liquid
manure so those nutrients which are lacking can be added to
the soil. They are called dynamic accumulators.

plant containslotsof

mustard phosphate, nitrogen, iron %%@%E—v«
buckwheat | phosphate F__h__* /‘@g%%
carrot (leaf)| potassium, magnesium AR
comfrey nitrogen, potassium, magnesium, i ron’ .' 3
legumes | nitrogen o 4 Vo
marigold phosphate g N :
nettle nitrogen, potassium, iron, sulphur, copper &
|lamaranth | nitrogen, phosphate, potassium, manganese §

Themain thing to consider in soil conservation
and improvement :-

We need to understand what benefits the soil aswell as
what that damages the soil, and plan our work according to this.

Symptoms seen on mature leaves lack of
Leaves yellow, starting from tips nitrogen
L eaves die from the edges potassium
Leaves yellow between the veins magnesium
Grey/white spots on fruit and grain manganese
L eaves and stems turn red colour phosphate
Symptoms seen on young leaves lack of
Yellow spots on leaves & veinsyellow sulphur
Yellow spots on leaves & veins green iron
Grey spots on seed, pods and fruit manganese
Newest leaves die back or have whitetips | copper
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Thereare 3 main strategies :-

1. We need to feed the soil micro-organisms, and allow a
good habitat for them to live and work in.

2. The soil should not be bare. We need to keep it covered as
much as possible. Especially, take care to cover and protect
the soil when there is strong sun, rain and wind.

3. Stop water from running off down a slope for any distance -
it runsfaster, and carries off much soil and nutrients with it.
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M ethods of soil conservation and improvement ?

1. For the micro-organisms :- mulching, good compost,
liguid manure, green manures, agroforestry, afforestation.

2. To cover the soil :- mulching, green manures (when land is
fallow), agroforestry, afforestation, etc.

3. To stop water running off :- mulching, green manures,
agroforestry, afforestation, use A-frame to make contour
ditches, terrace maintenance.

Read about how

these methods
improve the soil
in each chapter

In this chapter, up till now we have read about soil,
what it needs and how we can increase itsfertility.
Now, we look more at regeneration of damaged soil.
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] how to conserve
Let S See and improve the soil

| Bare land becomes
dried out and

wounds start to
appear on the

Earth's skin.

These wounds
can be healed by
protecting the
land and planting
extratrees.

B 1n 1989, thisland
8l wasbare- 13

| yearslateritisa
@ rich, fertileand
diverse orchard.
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Bare and unproductive
land on the river edge....

....when
protected, can
produce many
of afarmer's

Outside the wall he" '
land is degraded,

grown green

while inside has S

™ Here seedlings
& have been planted
and the site

protected

e After 1 year the
Napierisbig §
enough to cut ¥
for fodder o g%

Rl

A

prevent erosion

Ipomea (I\/I orning |
Glory) planted on
the river bank to

T

L T
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A high atitude
Resource

B Centrefarm

= being started in

1990in

B Jajarkot, Nepal

The canal, made &
using an A-
frame, alows
the water to
Infiltrate the soil

This means bare E
land improves

very quickly (this S8
picturein 1993) =

& Maize staksare
¥ used to strengthen
| theterrace and
stop soil erosion

Repair of Damaged L and

Up until now in this chapter, information has been given
to assist in good soil management. If there is good soil on the
farm, it is not difficult to maintain and increase soil quality.
Where soil has become degraded, the difficult work isto
improve it again. But thisis very important work - no
community can claim it is poor aslong as it has degraded
land in its region , because they can improve productivity
simply by repairing this land.

All the things discussed above will help in the repair of
damaged soil. But before putting much work into land
regeneration, we should first understand how nature does the job.

Thisisapoor
village. No
forest, no soil, no
wealth.

But the ability

toimprovethe
land isin the
community's
hands. Nature
also wantsto
improve itself.
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Soil Improvement and Succession

Improving the soil doesn't take so much work. It's often
enough just to prevent it degrading. Left alone, soil will
gradually improve itself, in a process called succession. For
example, when any bare land is protected, special ground
cover plants called pioneerswill start to grow first. They will
start the soil improvement process. Then, larger shrubs and
treeswill start to grow. Eventually, a mature forest will
develop, and the soil will get anew life.

So the first need for improving the soil is protection. The
easiest type of protectionisa" community fence' - the
community decidesto protect an area of land, and prevent

livestock going into it. After that, stone walls, thorny brush, etc.

can be used to make afence. Most difficult istheindividua
protection of trees, by surrounding them with thorny branches.

: |
Communally protected land

grows through succession

T R ]
1 AL

area

e m

A walled

by thorny branches
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The seeds of many pioneer plants are already in the soil.
Many types of fruit, such as Ficus, mulberry, etc. are eaten by
birds and spread on the land through their manure.

We can speed up this process by providing perches over
abare areafor birdsto sit on. Bury tall posts on a contour
line, and tie string between them. Under the string where
birds sit, the seed they carry will germinate.

On bare land, it's much easier to work with nature. With
afew years protection, nature
will plant the best species
to improve the sail.

Then people can plant \‘33‘ e
the larger species they

need, such aswalnut, oak, =
etc., and they will survive,

and grow much better.

Thisimprovement doesn't cost much and the land will
improve sustainably. The right plants will grow according to
site and climate. Making a plantation on a bare site is very
expensive, and more trees will fail. It's much cheaper and
more effective to use succession for soil improvement.

4 )
L and improvement - who benefits?

The aim of improving community land isto prevent
erosion, and produce more fodder, firewood, etc. But we
must consider who benefits from thiswork. There are

many examples where resource-poor people gain less
than they should. So we must make sure from early on
that benefits from land improvement are shared equally
L amongst the community.
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Succession on bare land
When

land is bare, there
are no benefits except s
afew handfuls of grass for Lot
livestock. In fact, the soil will be
degrading in the opposite direction. At

=\ " first it's most important to protect the site.
F=¥e— ) |/ , By alowing natural plantsto grow the

soil will improve by itself.

Whenan N7
areais protected
from grazing, within 1-
2 years grasses and small
shrubs will start to grow. These Ay
cover the soil, conserve moisture, and start '
to improve the soil. Livestock must befedat

' home. Grasses which grow on the

protected site can be used as
|/ ) /, fodder for them.

|

KOS

g

S

® XA/

After ‘ Y
another 1-2 years | f
other seed will be 1
brought to the land by the ™
wind or by birds, and start to
grow. Aswell as providing fodder,
these shrubs and trees can also provide small
firewood.

AL
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Ll
|

154!

»
L

@

Within 3-4 years ¥~
small treeswill -
start to grow on the land.
The soil will have improved
well by thistime. Now we _
can start planting large types of K
tree. In between, smaller, shade loving species such

as coffee, pineapple, cardamon, medicinal herbs, etc. can
. be planted.

A

Eventually, both***
nature and the a
community can provide *
for more of their needs. ¥, K™ [
Nature is protected, and et Ml _'
human benefits also increase. When -~ 1
nature and the community work together, such
benefits are sustainable.

R
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d

One piece of land improvement [;-"f

A stonewall
protects the land
where seedlings

have been planted

(4 L]

Some trees will
s grow easily from
-] cuttings when
s Dlanted at the right
. time. These are
Ficus cuttings.

After just 2
years, the
areaisgreen
and
productive
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It isimportant to prevent water from running off abare
slope. This can be done by using an A-frame to mark out
contour ditches, or swales. Thisis described in the A-Frame
chapter. Let's see how the A-frame can be used.

Swales made with
the A-frame hold
water, soil and
nutrients on the
land. These can be
used by growing
plants, instead of
being washed
away.

|
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The distance between swales
depends on the steepness of
the slope. The steeper the
slope, the closer together the
swales should be. In diagram
|D the slope i's steeper, and the
swales are dug deeper and
more narrow. In diagram ()
the slopeisless steep, swales
are less deep, and wider. In i
diagram (@) the soil dug from " ®
the swale is put above rather

than below the ditch. This can

be used to make terraces for

cultivation as the soil accumulates above the ditch.

Instead of digging
swales, rocks or
branches can be laid
out on the contour
lines marked by the
L, A-frame to prevent
soil erosion. Small
shrubs can also be
planted. Their roots
will bind the soil and
won't fall over and
cause more erosion,
as big trees may do.
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Planting of fodder
species will
Increase compost
production....

...or the trees can be
cut and leaves put
directly on the land
(mulching).

Sail will collect above
trees planted like this, and
slowly level land will be
formed for easier farming

. By stopping soil
ﬁé erosion in thisway,
A { hill farmers can can
make their own land
more fertile and
productive.
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Waysto increase soil fertility

* livestock compost

* compost made of sweepings from the house and yard
* |egumesto fix nitrogen

* earthworms

* gt from ponds, streams, etc.

* gt and dust collected from the run-off of the first rains
* deep-rooting treesto cycle fertility

* mulch using leaf litter to cover the soil

* dead insects, birds, etc

* soil and leaves blown in by the wind

* human excrement

* laying turf

* green manures

* rotation cropping

* keeping land fallow

Farmers
EXxperience

Mr Surya Prasad
Adhikari

* no-tillage, to alow natural soil fertility

If farmers can use as many of these various local
resources as possible to increase fertility, they can help to
protect and improve the soil themselves. In thisway they can
increase production locally and make the homestead strong
and productive.

Ot The soil isour life. O
Protect it and be happy !!!
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From Nepal, Kaski district,
L ekhnath - 10, Begnas vil-
lage, Mr Surya Prasad
Adhikari hasworked to
improve the soil on hisown
farm. Now let'sread about
his experiences.

A2 | started my mixed
orchard in 1988. My aim was
to work with nature to improve
the soil and make it more
productive. The areais 1.5
acres, and it was completely
bare and degraded, with hardly
any grass. First | planted
seedlings and mulched al the
land with leaves and compost. In the second year | sowed
legumes and planted bananas. | cut the bananas and used
them for mulch. Then | planted oranges, pineapple, fodder
trees, broom grass, and so on. In total there are 55 species|'ve
planted. It's all protected from livestock. The annual
production has increased each year, and | even sell seedlings
which grow there. There are 800 fruiting coffee seedlings,
and | sell oranges and pineapple too. | produce al the fodder
and firewood needed at home aswell. %%

Surya Prasad Adhikari
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Subjects Related to Soil Conservation
and I mprovement

7.5 Agroforestry chapter
Plant more trees on farmland to increase production
without affecting yields of field crops

;:i:\

w5 A-frame chapter

< .- Grihasthi Communications

2 Sweepings Pit chapter :
Make great compost from domestic waste resources f




