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Lesson 1
' Soil

During his entire existence upon the earth man has depended upon the soil, either directly or
irfdirectly ’. The soil is the only source for the production of the materials used by us for food and
clothir.m.

The growth and development of all cultivated plants is greatly dependent on the fertility of the
soil. ' . . v .

Grain, fruits and vegetables are food products obtained by man directly from the soil. Domestic
animals consume grain and forage produced by the soil and in their turn® supply us with meat, milk,
eggs and other products used for human food. They-supply us with wool and silk for the manufacture
of clothing as well®.

Soil vary in a number. of characteristics. Some soils are rich in all kinds of food required by
plants, some are rich in certain elements but deficient in‘® others. ‘

All agricultural soils contain.some organic matter mixed in different proportions with the mineral
matter. ' .

Fragments of all kinds of minerals and rocks as well as® the remains of all the plants and animals
may be found in the soil and make a home for® plant development. Plants grow in soil which has a
dark colour. This datk soil is humus.

To make a normal growth, the plants require favourable soil and climate conditions. These are a
continuous supply of water, plant food, heat, light and air. )

In our management of the soil we may do much to™ regulate the supply of water and orgﬁnic
matter. One of our most important tasks is the proper management and preservation of the soil.

When the soil is dry, the wind blows it away. Some of the humus is lost: and if this continues
the land will soon look like a desert. The farmer ought to prevent this. He can grow trees near his
fields. These will stop the fotce of the wind, and then it cannot blow the humus away.

Sometimes after heavy rain, the water carries the humus down to a river. This often happens if
the field is on the ,sivde of a hill. The water rushes down the hill and the river carties the humus away
to the sea. The farmer cannot make any more humus quickly, but he can prevent this if he makes his
fields level. He can make the side of the hill like the stairs of a big house. Then the water will not rush
down to the tiver, and the humus will stay in its place.

It takes hundreds of years to make humus, and we ought to save every bit of it. We need mote
" food. About 200 babies are born every minute. Of course, some people die, but every day there are
120, 000 more people than there were on ‘the day before. There are more than 5, 000 million people in

the world now. At the end of the century there will be about 7, 000 million. Where will the other
2, 000 million grow their food?



New Words

existence n AT HFE remain n R RE
fertility n HEN humus n JREEHR
domestic a FIEHN manaLement n 'ﬁﬂ
manufacture n regulate | vt {5
characteristic n JG4E, ¥R preservation n {R3F, R
deficient a T . ARH rush oi ™L,AEHF
fragment n RSB stair n BB

Notes to the Text

(1)either-+-+-- , Otessess ;BRoeeses B oeeeee, either directly or indirectlygﬁﬁﬁﬁlﬁlﬁ.lqﬂﬁﬁﬁ
P ' o

(2)in their turn BB E1.RG  KAE.

(3)as well; 4k, ,

(4)rich ineesvee ; B G oo ore - deficient ineseee- RT eeeene .

(5)as well as. BJ &, Hi .
(6)make a home forss«=+ ;j]f'jj'-ﬁﬁ;ﬂ‘m,ﬁ\ﬂﬁfﬁﬂf.
(7)may do much toses s+ fE s+ HE KA T Ny, o~ AT LIHIR E TR

Lesson 2 ”
Soil Structure

N

- The study of agriculture should ‘b‘egin with the soil. Soil is formed partly by the breakiné up of
rocks. : _ )

'~ Heat makes rocks, like other things, expand, and cold makes them contract. They expand and
contract in summer and winter, on hot days and cold days’: so they are often broken. Bits fall off.
Sometimes, too, rain-water runs-into a space in a bit of rock. Then on a cold day. the water freezes.
When water freezes, it expands. (Thisis a sﬁmge fact, but it is a fact) . The ice takes up more space
thah the water, and this may also break the rock. ' ‘

The roots of trees sbmetimes grow into the space in rocks, and as they grow they press the rock
,apart, like the ice. This pressure breaks the rock too.

The breaking up of rocks forms inorganic materials. They !ie on the ground, or under it, and
- they faorm soil of a kind®, but it-is very bad soil.

Soil also contains orgahic material. This is created by the rotting of plant and animal material,
with the help of water, wind, air, témperature changes, and tiny soil organisms.

We come now to the structure of the soil itself and the results of the different soil- forming

[ 2 —



process. The structure of a soil is seen in its profile, in the layers of differing colors, textures, and
depths. A typical profile might be found in a high bank along a stream or in a deep roadway cut.
These strata are called horizons, and a mature soil normally has A, B, ahd C hotizons.

The A horizon is the covering layer. It may also be called the surface soil, topsoil, or plew
layer. It takes a very long time for topsoil te form . Most smaller plants grow with their roots in the
A borizon. The A horizon may be carried away tiy erosion,

The B horizon is the next layer down. This is the subsoil in which the roots of iarge plants usually
grow. The gubsoil contains fewer nutrients, so tillage does not normally reach the B horizon. In
mature soil the A and B horizons are called the solum. The solum is formed from parent rock and
organic matter.

" Beneath the solum we have the C horizon. In matufe soils the C horizon is the basic or parent
material form which the s‘olum has usually been formed. The C harizon normally lies on the bedrock
and plant roots do not always reach the C horizon. .

This mass of raw, weathered rock and soil- for}ning material on the earth’s surface is called
regalith. It includes all the loose materials above the lower, solid surface, sometimes called the
bedrock. Only the upper part of the regolith has been changed enough by soil-building processes to be
considered soil ‘4.

However, there are some exceptions in the structure of profiles. An example is the regosol, a
group of soils without horizons, which have developed from deep loose rock or from soft rocky
depasits. Another example is the D layer, which lies beneath the sail profile and is unlike the parent
material from which the strata ﬁn the profile have been formed.

When we speak of an ABC soil, we mean a mature soil or one having three well-defined
horizons. An AC soil is usually young or immature. The A layer contains organic matter, of which
the C layer may have little or none.

(From Special English: Agriculture)

New Words
break v 433 BERE MR topsoil n  FH1
expand wvi YKk _ erosion n 434k
contract wi UL4§ subsoil n {31
bit n /NN ' | solum n WAL B
freeze wi $ER,. 450K : beneath prep FE----- FH
strange a A IEH bedrock n HK
apart ad 4 ,.BF weather wvi R4k
profile n | regolith n ik
texture n i regosol n FHEt
stratum n ([ strata) 2K deposit n 4.
hotizon n B well-defined a ¥EESHMN




- Notes to the Text

(1) They expand and contract in summer and winter, on hot days and cold days = They expand in
summer and on hot days and contract in winter and on cold days.

(2)eeeees of a kind; 5 eeeoer — I8/ , FEML oo - . ) ‘

@it RIBALE . REEHHSHFRER to form, for J5TH #5451 topsoil £ to form By FF R 3
k. :

(4)only ==+ to be considered soil ; A ++-+- AR AHRTHE.

Lesson 3
| Soil Chemicals

There are at least sixteen elements which ate considered important to the growth of green plants.
The first three are carbon, hydrogen and oxygen. Plants obtain carbon from the air by
photosynthesis. This is combined with hydrogen and oxygen, which are obtained from water.

- Then, nitrogen and potassium. And then there are calcium, phosphorus, and iron. The othets.
are sulfur, magnesium, manganese, zinc, copper, molybdenum, boron, and chlorine. Some are
more important than others. One division is based on the relative amounts of these elements found in
plants rather than on their importance to plant growth. The elements that é.re found in the largest
quantities in plants are called the macronutrients. Those found in lesser amounts are the
micronutrients. The macronutrients nitrogen, phosphorus, potassium, sulfur, calcium, and
magnesium are found in the soil.

There are numerous .other elements in the soil, but we are not sure they’re necessary to normal
plant growth. Moreover, some of them in lé.rge amounts, are known to be toxic.

Oxygen comes from the air, and also frdm water, where it is combined with hydrogen. Carbon is
found in both air and water, too. In water it is usually combined with oxygen as carbon dioxide.
Thete is also carbon dioxide in the air.

Nitrogen is necessary for cell division, growth, and respitation. Also, nitrogen must be present
with chlorophyll for photosynthesis to take place®. Photosynthesis is the process by which plants ‘make
sugar from air and water in the presence of light and chlorophyll. Nitrogen is found chiefly in the
growing tips, buds, and yoting leaves. As maturity approaches, most of the nitrogeh moves from the
other plant parts into the seed, and thus life is carried on.

Phosphorus, like nitrogen, is found in the growing parts of the plant, the flower and the seed.
It, too, is needed in the process of photosynthesis. It is especially important in inheritance.

Potassium must be present if plants are to form sugars and starches. It also makes it possible for
these nutrients to move ™ from one part of the plant to another.

— 4 —



These processes occur in the following otder. First, you have plant and animal material which
rots and breaks down chemically. It combines with water in a carbonic acid solution. This solution
then combines with the inorganic elements, and finally you get the nutrients in the forms in which
they are usablé by plants. The organic material is simplified during this process, so that nitrogen is
released in the form of ammonia and then changed into nitrates. But the rotting of plant and animal
material really provides the power which changes the elements from the rock material into plant
food.

Sulfur is important in chlorophyll formation and is also important in several other ways,
especially since it can move from one plant part to another. It is present in proteins and in hormones.

Chlorosis is usually caused by a iack of iron or magnesium. Too little iron may cause dieback,
too. Magnesjum is also necessary in chlorophyll formation. In fact, chlorophyll tissues contain more
magnesium than any other part of the plant. Both iron and magnesium are needed in photosynthesis.

Plants need calcium. It js the basic element in the r.naterial that holds plant cells together. If there
isn’t enough lime in the soil, the roots and other parts of the plant don’ grow in their normal shapes.
A lack of zinc has much the same effect.

Without boron the starches and sugars don* pass from cell to cell. The tip buds die, and the plant
develops in an unhealthy way. When there is too little chlorine, chlotosis develops. The plant dries
out, loses color, and dies.

Sodium is usually a harmful element. Even in small amounts it’s toxic to many plants. But some
toot crops need a little sodium, a{nd other plants can use it to some extent in place of ¥ potassium.

Copper and molybdenum are important in the action of soil micto-ofganism on nitrogen. We’re
not sure what effect silicon and aluminum have on plant growth. And I might add that the cobalt,
fluorine, and iodine found in plants are necessary to the health of animals. However the selenium

found in some plant is highly toxic to animals.

(From Special English: Agriculture)

New Words
photosynthesis n & 4EH chlorophyll =n MRE
potassium n 4§ maturity n B
phosphotus n B¥ approach wt B
magnesium n &f inheritance n jHt4E
manganese n & carbonic a FEEA], ~ acid. M

macronutrient n HEERE. KBELE simplify ot {# &1L,
micronuttient n HEREBEFRE,.HBETE release ot FERY

respiration n FEME ammonia n £
division n 426,434 nittate n  FYERIL
numerous a fREM, HEAREZH hormone n ¥ ¥
toxic a HHEMKY chlorosis n R EERS



dieback n A H§RE : silicon n K
chlorine n % aluminum n 8§
boron n B cobalt n &4
sodium n &% fluorine n #
copper n 4 ' iodine n B
molybdenum n  4H selenium = Hfi

Notes to the Text

(1)one division is based onss+++ ,rather than onessese s —FF X 53 BB - - TR oo .

(2)for photosynthesis to take place: A T #H T ESEH X for+@iﬁ+gjﬁﬁjj[:;gﬁ%m1/g H
ARV Heh 0 2 TR R 4 30 R S AT

(DA FHBE—A it REE, RFE potassium, F A it REFHH N HAREZRLEF to move
from--+---, for B|i2 #9405 (for these nutrients) A BNIE R ERIT R E .,

(4)in place of evees s fRFFeveeer

Lesson 4 |
Organic Matter in the Soil

Unlike mineral matter, the amount of organic matter in a soil can vary very considerably from
time to time. In most fertile soils it is about 3— 5% of the dry weight of the soil, but organic soils
(e. g. black fens and peats) consist almost entirely of organic matter. It may remain for a short time
in the undecayed state and as such® help to “open up” the soil. This could be harmful on sandy soils.
However, the organic matter is soon attacked by all sorts of soil otganisms — bacteria, fungi,
earthworms, insects, etc. When they have finished eating and digesting it, a complex, dark éoloured.
structureless material called humus remains. The materials produced during the breakdown process are
very beneficial in restoring and stabilizing a good soil structure.

The amount of humus formed is greatest from plants which have a lot of strengthening
(lignified) tissue (e. g.. straw). Humus is finally broken down by an oxidation process which is not
fully understood.

The amount of humus which can remain in a soil is fairly constant for any particular type of soil.
The addition of more organic matter often does not alter the humus content appreciably because the
rate of breakdown increases. Organic matter is broken down most rapidly in warm, maist soils which
are well limed and well aerated. Break down is slowest in waterlogged, acid conditions.

The chemical make-up of humus is not fully understood but its effects on the soil are well known.

Like clay, it is a colloid (i. e., it is a gluey substance which behaves like a spohge—it absorbs
water and swells up when wetted and shrinks on drying). The humus colloids are not so gummy and
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plastic as the clay colloids but they can improve light (sandy) soils by binding groups of particles
together®, This reduces the size of the pores (spaces between the particles) and increasés the water-
holding capacity. Humus can also improve clay soils by making them less plastic and by assisting in the
formation of a crumb structure —lime must also be present. Earthworms help in this soil improvement
by digesting the ciay and humus material with lime.

Plant nutrienlts—particularly nitrogen and phosphorus — are released for uptake by other plants
when organic matter breaks down. The humus colloids can hold basss such as potassium and ammonia
in an available form. In these ways it has a very beneficial effect in promoting steady crop growth.

Organic matter in the soil may be maintained or increased by growing leys, warking in¥ straw
and similar crop residues, farmyard manure, compost, etc. The roots and stubble are usually
sufficient to maintain an adequate humus content in a soil growing cereals continuously.

In areas where erosion by wind and water is common, minetal soils are less likely to suffer
damage if they are well supplied with humus.

Where it is possible to grow good leys and utilize them fully, this® is one of the best ways of
maintaining a high level of organic matter and a good soil structure.

Increasing the organic matter (humus) content of a soil is the best way of increasing its water
holding capacity: 50—60 t/ha (20— 25 tons/acre) of well rotted farmyard manure may increase the
amount of water which can be held by 25 % or more.

New Words
considerably ad AFHXYKHL, - BE constant a fHIEH
fen n JHE appreciably ad H i
peat n IR iime n HK
entirely ad 524> h acrate ot {fiHS

undecayed a FIEREH
bacterium n (& bacteria) 18
fungus n (X fungi)H @

waterlogged a TH/KAT,FUKE)
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stabilize ot (HEAE
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uptake n HFEEL
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