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Lesson One
Hydroponics and Chemurgy

Although agriculture is the oldest industry in the world,
new methods are being discovered all the time. From long
experience people have known that no artificial fertilizer is
quite so good as the natural ones, but it took time for them to
discover the reason. In natural fertilizers there are tiny amounts
ol organic compounds calied plant hermones. They de for
plants what vitamins do for animals. People are now {inding
out tmore about these substances and making them available {or
practical use in the soil.

During the last few years, such discoveries have led to an
interesting new way of raising plants without the use of soil
at alll This method is called hydroponics. In one way of do-
ing it, the plants are held with their roots dipped into a 1ank
containing the chemicals they need, and air is bubbled through
the solution to furnish oxygen to the roots. Such careful control
is needed that this method will probably never take the place
of ordinary farming for the staple crops such as graim. But it
works out well for raising certain vegetables and flowers.

Anaother development of the last few years is the discovery
ol soil conditioners These are not fertilizers—their job is only

to make the soil porous. The conditioners cause the soil parti-
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cles to form granules for air to get the spaces between them,
Breaking up the soil in this way makes it easier for roots to
push outward and for spouts to force their way upward. As a
result, plants grow faster and reach a larger size when the soii
is treated with conditioners. Thus will come the time for vege-
table growers to use these compounds widely.

Although we think of the farm mainly in connection with
food, some farm products never come to our table at all but go
direct to factories where a great- many other things are made
from them. There is an important branch of practical chemistry,
called chemurgy that deals with the use of organic farm pro-
ducts in industry. Each year through the science, millions of
tons-of farm wastes are changed into valuable materials.

Chemurgy supplies us with an amazing variety of things.
Potatoes and grains, for example, can be worked on by bac-
teria and yeasts to produce alcohol, which has important che-
mical uses Peanuts are valuable for making ink, rubber substi-
tues, soap and dyes, And many other waste materials can be
changed into something useful.

Chemistry has brought about enormous improvements in
farm methods an;:l farm products. In return, agriculture has
furnished many of the most valuable raw materials for chemi-
cal industry. It is clear that chemistry has a close relation with

agriculture.



10.
it
12.
. bubble ['babl] vt. £ §ifs, n.

14.
15.

16.

17.
18.

New Words and Expressions

hydroponics [ ,haidra’poniks)
n. ok

chemurgy ["kema:dzil n. R
|2 Ad

industry [‘indastri] n. il
farmer n. RKE; ®RBE
fertilizer ['la-tilaiza]l n. B
¥

organic [2:'genik] a.
Ky

hormone [‘ho:maun] n. ¥ &
vitamin ['vitamin] n. #EFH
Cyil

FH

available [a'veilabl] a.
Fyy W3RN, EFM
rool n. #
dip vi. B
tank n. #j

Kok

furnish vt. L

control [ken’troul] n. 4,
G DA, v
probably [’probabli] ad. fR%[
BBy KBK

staple [steipl] a. FaztEieiy
crop n. fh#y B, (8%
9L ¥

19,

20.

21.
22.

23.

24.
25.

26.

27.
28.

29.

30.

31

32.

33.

vegelable [‘vedzitabl] n. #
¥ EY

conditioner Tkan'difnal n. -k
B0 P i s M )

granule ['greenju:1] n. ¥
outward [fautwad] ad. [5h,
a JhTmify

sprout [spraut] n. I, wvt. &
%

upward ad. [H] k

treat vi.  SbER; it MH{E
treat with *#% #it
grower n. Fhpi&

mainly ad. :%

connection [ka'nekfnl n. 3%
&, BR

in connection with Fl-sese-F %
#

branch [bra:ntfJ n.
i 2%

amazing [o'meizip] a. 4 A
5

potato [pa’teitou] n. DK,
+8

bacteria [bak’tiariz]{ & In.
]

yeast [ji:st] n. BE R}
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34. peanut ['pinat] n. 7k 36. dye n. H¥4
35. substitute [“sabstitjut] n. f% 37. enormous [i'na:mas] a. B

T, v Jleee iR Kbty BEki

MNotes to the Text

1. They do for plants what vitamins do for animals.
HpMEZTHEY, RonfER Ty,

A what (Y RY, XRFEDLFHESIY ‘A do for B what X

do for Y", #*A do that for B which X do for Y", what =that
which, fE4)d Atk do MTIE, B AMMIEDN, BAFL,

Air is to man what water is to [ish.

ABAFRES, RmsRRHFA,

EARE, WA ERNTFILHER:

Ais loBas Xisto,

As X isto Y, so is A to B.

A is that to B which X is to Y.

2. In one way of doing it, the plants are held with their roots dip-
ped into a tank containing the chemicals they need-e---
—PiAkREEREG B Rk, BRBEHTE, BAAENHA SR
FOFEZE B oo
“with their roots dipped into a tank” B with BJAMHEFHEMR

LEGFWMES (MEFABEZWIED, MERE BROEHNRE B Y

are held; frid with FiAN, BAESIE containing FfERIE, W

tank, .

3. Such careful control s nesded that this method will probably never
take the place of ordinary Iarlming't'or the staple crops such as
grain.

TR hL A, DBUEEG R R RT SR RES A % X

B ERGPTRADEEN R,
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#—A~ such M that M, BIALZLRPIBMAL A such fil as
ER, SIARBLIE grain, 1 crops ML,
4. Thus will come the time [or vegetable growers to use #hese
compounds widely.
Pk, #3EHEEIZ6E Xk &t #2305k,
B hiEE e, RIS, BB ol come) B B (he time) Z A,

Grammar

HEREENTERLEN FERpEENIRE o SIAEMERL
18, xFp “lor +ATE D HAE R H T H F
EE‘LER
It is necessary for the peasants to know something about science,
AR Bl SRR R B,
2. i

We think it possible for them to fulfil their production plan in

—

a few weeka.
BN A BIUL RN B E e RE AT RERY,
3. &Zig
Thzt was probably the best way for us to overcome the diff-

culties.
0 4 1 R TR 470 57 R D A 0 4T A2k
4. ARIE:

This question is too diflicult for kim to answer.
EARERE, BRIERT,
He opened the window for the fresh air 1o come in.

AT I8 F AP LE SR 2 (it ok,

Exercises

I . Questions on the text:



Which is better, artificial fertilizer or natural fertilizer?

Why are natural fertilizers called plant hormones?

What is hydroponics?

Will hydroponics take the place of ordinary farming for the
staple crops? Why?

What are soil conditioners?

What do the conditioners do to the soil particles?

What is chemurgy?

How is alcohol produced?

What can be made from peanuls?

Explain the close relation between chemistry and agriculture.

. Point out the “infinitive with sense—subject” construction in each
of the following sentences and explain its function. Then translate
the sentences into Chinese.

It takes a whole year for the earth to travel round the sun once.
It is easy for us to understand that the space close to the earth
is much smaller than the far-away outer space,

There are always new problems for scicntists to work on.

It is a great help for us to be able to get oxygen I[rom some of
the compounds and mixtures it is hidden in.

The fog was too dense for us to see anything a little far away.
Do you have anything more for me to do?

In order for an earth satellite 1o stay in anorbit above the earth’s
surface, the speed it needs is about 5 miles a second.

The teacher considers it important {or the students to remember
that simply mixing two materials may bring about a chemical
change.

It would take millions of molecules to make a speck big enough

for you to see with a microscope.
. An increase in the temperature of a volume of gas produces an
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1.

10

increase in the internal pressure within the gas and the result is
a tendency for the gas to expand.
The time was long lor the people to discover the reason why the
nalural fertilizer is much better than the artificial one.
The conditioners cause the soil particles to form granules for air
to get the spaces beiween them.
Complete each of the following sentences with expressions listed
below in their proper forms and translate the senteaces into
Chinese:
(in connection with, deal with, as a result, all the time, take the
place of, supply--+with, work on. furnish-++to, have a close rela-
tion with, in return, work out)
The earth is travelling round the sun .
Is it possible for a computer humen brain?

» air can get the spaces between granules so formed by the
conditioners.
1 this plan well, it will be used in other factaries.
Chemistry is a branch of science that Low substances are
made up, how they combine and how they act under different
conditions.
Can you think of dyes and soap peanuts?

Natural fertilizers plants tiny amounts of organic

compounds called plant hormones.
It is necessary for bacteria the elements needed by plants
belore they can use them,

The plant sugars the bacteria, which, » form

proteins out of nitrogen zas from the air or the so0il, and thus
builds some of the proteins into its own cells.

Humidity how hot we Ieel on a hot day and how cold we
feel on a cold day.
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. Translate the following .into English:

1. TETolk EAEse gk 2 28 R R Ukl el A2

2. HEREMFHEERFLCETLA XM, PR ANk & % 87
Byfge de fb %

3. AN ImE A St BT £ RE BB IR LT,

4. THRAEHERSAS MR TEA,

5. ~E R AL S AR T A R AR,

6. KRR AR L LTI,

7. TR H2E A AERI A sE ik ke BT AR,

o ABHE A SRR A A 1R R IR R ST - 4,

9. &R, REERHTFHRHTRA K RIGE A E,

10, AREBIRERHENARE NSRS, DESKEBEALR
i,

Reading Material -

Plants and Bacteria

In .order to feed the people of the world, the farmer must carry
on & constant battle against the forces of nature. Luckily he is not
alone in this battle. There is a great deal of work for bacteria to do
as well.

When food crops or other plants are raken {rom the ground, the
chemicals of which they are made must be put back into the soil in
.ordcr to keep it fertile. It is good for the farmer to do this by adding
a lertilizer. The most important elements in a complete [ertilizer are
nitrogen, phosphorus and rpotassium, all needed by growing plants.
However, before the plants can use these elements. they must be
worked on by bacteria. And these bacteria themselves need still other

elements such as iron, copper, magnesium and sullur in order to live.
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So when the farmer spreads fertilizer, he is not only providing for his
crops but is feeding bacteria al the same time.

Bacteria specialize in certain jobs. Some are able to break down
these materials. Others can attack those. In the huge, well-organized
chemical factory that we have in the soil, bacteria produce many
useful things for the plants Lo grow.

feed vi. MRS, fE3E

(fed, fed)

fertile [’fa-tail] a. B

potassiom [pa’tmsjam] n. #f

magnesivm [mag’niziam] n. &

sulfur [*salla] n. B

specialize [’spefalaiz] vi. ik {k

well-organized [wel's gonaizd] a. FHLMM



Lesson Two

How Sound Travels

Our earth is full of sound because it is full of motion,
like trucks rolling along the highway or jets zcoming inlo the
sky. ’

Sometimes a sound is far away and yet it is often possible
for us to hear it clearly. We may hear a jet droning so far
above the earth that we can barely see it.

How do such far—away sounds travel toward our ears?
This, too, has something to do with motion.

All sounds travel 10 our ears in about the same way and
come (0 us in waves that can be seen only with special elec-
tronic equipment.

Most of the sound waves that reach our ears travel through
air, but sound can also travel through water. Sound travel-
ling in still air is at a speed of about one kilometer in three
seconds. If there is a wind, the sound will go faster in the
direction of the wind. Against the wind, it will go more slow-
ly.

The speed of sound travelling through water is much

faster than that through air about one and a half kilometers in
one second. 1l sound passes through iren, it will speed along

five kilometers in one second, about fifleen times as fast as



through air.

With a long iron p.ipe we can make an interesting expe-
riment. Tap one end of the pipe with a hammer. When the
ear is put close to the other end, two sounds can be heard
with one blow of the hammer if the pipe is long enough. The
sound through the iron comes more quickly than (hat through
the air. The longer the pipe, the later the sound” will be heard
through the air Thus we may see that sound travels through
dilferent substances with different velocities.

Now we know that sound moves and travels. But what
kind of movement causes sound waves to start travelling out-
ward in all directions?

Sound is caused by vibrations. A vibration is simply a
back and forth movement.

Stretch an elastic band tightly between two nails that are
fastened to a wooden board. When we pull back on the band
and then let go. it will suddenly jump forward. But before
relurning o its original position the elastic band will quickly
move back and forth a number of times——in other words, it
will vibrate

If we look very carefully, we can see that this happens
within a few seconds. If we listen closely, we may hear the
[aint humming sound made by the vibrations.

It is such vibrations that make sound waves. [t is evident
for strong vibrations to make loud sounds and for weak vibra-

tions to make sofl sounds.



New Words and Expressions

1. motion n. B 15. forth ad. W@
2. truck n, fH back and  forth 34 H:lb,
3. roll [raul] vi. #zh ) ®E

4. highway [‘haiwei) n. £33 16. stretch [siretf]) ve. B

5. yet ad. B {388, and yet #8 | (7. elastic [i‘lestik] a. By
Wi, =& 18, band n. ¥

6. drone vi. MEPEN n. HM 19, fasten ['fa:sn] v1. N

7. barely ad. {#{¢, JLEHET 20. wooden ["wudn] a. # L)

8. electronic [,ilek’tranik] a. 21. board [ba:d] n. #ﬁ
i) [ 22, let go ¥
9. equipment [ikwipmant] n. 23, forward [“fa:wad] ad. AT
Ba ) 24. in other words Hu4yikih
10. tap vi. B 25. vibrate vi. {&zh
1§, velecity [va'losatd] n. B 26. faint a. {30
12, movement ['mu: vmoant] n. 27, hum vi. B5R§0A
)] 28. evidenty [‘evidant] a. WHERY
13. ovtward [fautwadl ad. [%p | 20, loud a. WRFLHY
14. vibravion [vai'breifn] n 30. soft a. TRy
Yy
Grammar

HERTBHDEALA PLIANEREFHEN AL AR
VG GRS, ARG REES) B7eah 4 i k&R,
SR, BT R
1. EiE

Sound travetling in stibl air is at a speed ol about one kilome-

ter in three seconds,
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10.

FEHAERHNSSPENERRANESDH—AE,

Hig:

The question is their having to face a lot of dilficulties,

(e 2 1 1 48 K TRt AR S R,

R15:

No one can deny sound moving and travelling.

WA RGNS TEES, hEhiE,

Sria s,

Our carth is full of sound because it is full of motion, like
trucks rolling along ths highway or jets zooming into the sky.
Rk LECMATFES, BOABILEESH, RFEELREHN &&
fomt U MU RE Hh 8 R 2R,

The speed of sound travelling through water is much fasier than
through air.

b=y Tew St g EF-Y: 1241 BuRsigh: SEE N

Exercises

. Questions on the text:

Why is our earth full of sound?

How do the far-away sounds travel toward our ears?

How can you see the sound waves?

What is the speed of sound travelling in still air per second?
How fast does sound pass through iron in one second?

How can you prove that sounds travel through diflerent subsiances
with different velocities?

By what is sound caused?

What is a vibration?

What do strong vibrations make?

What do weak vibrations make?



