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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
of organic compounds called plant hormones. They do for
plants what vitamins do for animals. People are now finding
out more about these substances and making them available for
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 tank
containing the chemicals they need, and air is bubbled through
the sohution 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 grain. But it
works out well for raising certain vegetables and flowers.
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Another development of the last few years is the discovery
of soil conditioners. These are not fertilizers—their job is only
to make the soil porous. The conditioners cause the soil parti-
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 sprouts to force their way upward. As a
result, plants grow faster and reach a larger size when the soil
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 tbrough 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 aicohol, which has important che-
mical uses. Peanuts are valuable for making ink, rubber substi-
tues, soap and dyes. And many other waste maierials can be
changed into something useful.

Chemistry has brought about enormous improvements in
farm methods and 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
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agriculture,

10.
1L
12
13.

14,

New Words and Expressions

hydroponics [,haidro-

K

chemurgy ["kems:d3i]
n R EFE

industry ["indostri] n.
Tk

farmer n.

‘poniks] n

RER; R%FE

fertilizer ['fa:tilaize] n
Jiak Sy

organic [ovgenik] a.
BHHIN

hormone [*ho:moun] =
b3

vitamin {["vitomin] n.
FHR

available [9'veilabl] a.
TRE WREE WX
Fm

oot n. iR

dip ». B

tank n. #j

bubble {'babl) v {1
BiE, .2 (0K 18

furnish ve. 24t

15,

16.

17.

18.

19.

20.

21,

22.

23.

24.
23,

26.
21.

control [kan'troul] n,
B kRN MH,
vt. %

probably [*prabasbli} ad
(DN TN -

staple ['steipl] & &
FEFN
crop n. fE¥y; EX (3

RE) HME

vegetable ['vedjitebl] n
¥ W%

conditioner [k9a'difno]
n. - WA 5 Wy R it )

granule [‘graznju:l] a.
E3itboTA

outward ['autwod]
|sh,  a SNEIN]

sprout [spraut] n.
vt. %38

upward ad. .l

treat vt ALBIRIT; R
treat with &g &t

grower n. MEE
mainly ad. xH

ad,
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28.

29

30.

31

connection [ko'nekfn) 32. bacteria [bzk'tiaris]

o n EH BER [£] n A5
in connection with 33, yeast [ji:st] n. W3
- HRR ' 34. peanut ['pi:nat] n. 7E

. branch [bra:ntf] n. A4
#: 8803 4% 35. substitute ["sabstitju:t] =

amazing [o'meizipn] a. KA, v. B-RE
< ANERD 36. dye n  qed}

. potato [pa’teitou] a. 37. enormous [i'nd:mos] @&
% LH EoKI Bk

Notes to the Text

They do for plants what vitamins do for animals.
HYBRZTHEY, RNEERZTIN—H.
4grh what iy, BRPEAKZRBENHEY; “A do for B what
X do for Y”, &% “A do that for B which X do for Y”, what==
that which, ZE4JrhRfE do YZEiE, WHFEREN, B,
fgn:

Air is to man what water is to fish.

ABRIFESR, RAEELTFK.
XABE, WUSRITILEER.

Aisto Bas X is to Y.

As X isto Y, so is A to B.

A is that to B which X is to Y.
In one way of doing it, the plants are held with their roots dip-
ped into a tank containing the chemicals they need...

—FRREREEYEY K, HIREE —MITFE, MR ET
4



FIH B ZE T
“with their roots dipped into a tank” i with S{AMH
BELIENSAEH ARBHEZIREE), BIEWKE, Fortkid
5, 3189 are held; #ig with FiFX, FRIES i containing
REZE, #8] tank,

3. Such careful control is needed that this method will probably never
take the place of ordinary farming for the staple crops such as
grain,
mE Mt R, DIBGX R RS IRA < aYX
R:E/HH MO EHER,

S~ such #1 that 2R, FIAZLRKFEMG: FE A such 1 as
ER, SIAR{E grain, 7 crops [H{L,

4. Thus will come the time for vegetable growers to use these com-
pounds widely.

A, BERFEE EHERAXENSHOR BHSTIR,
BhxiEgik, BAEEEF, B85 (wil come) X5 (the
time) i, ’

Grammar

TERTEHNTRRAES SEAwad AW for 3
ANERNEHEE, XH “or+ i (X RA) +REAR
SHm e
1. ZEif.

It is necessary for the farmers to know something about science.

REBHER— AP RD I,

2. XiE,
We think it possible for them to fulfil their production plan in
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a few weeks.

BATA S U 1ILIR P2 AR =3 R T RERY,

3. R
That was probably the best way for us to overcome the diffi-
cuities,
R VP R IRA 38 R B B 4T 0T
4. P&,
This question is too difficult for him to answer.
A AR, R T,
He opened the window for the fresh air to come in.
3T IF 81 F ik H B = X,
5. &,
The best thing would be for you to take some exercise out-
of-doors every day.
TR HF RO R R R ek 2 SMBUR,
3R B PRI 5 4 B B A AT
1. It is necessary that the farmers should know something about
science.
2. We think it possible that they fulfill their production plan in
a few weeks. '
3. That was probably the best way (in which) we overcome the
difficulties.
4. The question is so difficult that he cannot answer.
He opened the window so that the fresh air might come in.
5. The best thing would be that you take some exercise out-

of-doors every day.



[E] E—-BfORANSANBENR, WHNMEof SINTERMTREE, B

B It is(was)+-FEAE ol + MR AA R 2R §1o i

It is kind of you to send me the valusble informatiaon.
WRHRARFEZ N .

It was wrong of Tom not to taoke port i1n doing the
experiment.

WER M SRR R

Ithink it unwise of them not to use natural fertilizers,
RINFBATA AR AR H B

AT HFE DB,

brave (BN, careful (40 £ BI), clever (i Bl 1)), considerate
(&R ARY), cruel (REAM), foolish (BERAY), honest (IR 3¢ &),

generous (YY), good, kind (BEM), nice (BFH), rude (A

¥re), wise (FEAY) TFo

Exercises

.
-

Questions on the text:

Which is better, artificial fertilizer or natural fertilizer?
Why are natural fertilizers called plant hormones?
What is hydroponics?

Pl ol L

staple crops? Why?
5. What are soil conditioners?
6. What do the conditioners do to the soil particles?
7. What is chemurgy?
8. How is alcohol produced?
9. What can be made from peanuts?

10. Explain the close relation between chemistry and agriculture.

Will hydroponics take the place of ordinary farming for the

H. There is an “infinitive with logical subject” construction in each
of the following sentences. Trasform the construction into a

corresponding subordinate clause and then translate the sentence



{!\J

10.

11

12

1.

into Chinese,

1t 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 scientists to work on.
Itis a great help for us to be able to get oxygen from some of
the compounds and mixtures it is hidden in.

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

In order for an earth satellite to stay in an orbit above the
carth’s surface, the speed it needs is about 5 miles a second.
Theteacher considersit important for the studentsto 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
increase in the internal pressure within the gas and the result is
a tendency for the gas to expand.

The time was long for the people to discover the reason why the
natural fertilizer is much betier than the artificial one.

The conditioners cause the soil particles to form granules for air
to get the spaces between them.

Complete each of the following sentences with expressions listed
below in their proper forms and translate the sentences into
Chinese: v

(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-
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10.

tion with, in return, work out)

The earth is travelliog round the sun

Is it possible for a computer human brain?
, air can get the spaces between granules so formed by the

conditioners.

If this plan well, it will be used in other factories.

Chemistry is a branch of science that how 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

before they can use them.

The plant sugars the bacteria, which, ,

form proteins out of nitrogen gas from the air or the soil, and thus

builds some of the proteins into its own cells.

Humidity how hot we feel on a hot day and how cold we

fed on a cold day. ‘

IV. Translate the following into English:

1.
2.

I

ETY PREFNEZRAERBREHS,

FERYFRERRRBZIWA XN, FRAM AVE HRUR
Fm kb,
ANMAEZRMBAZ SR HEECSHRARRL R,
THSMERRESmS IR T 2H,
—EEREWRLELSLBETLIERNSTROEH,

TR AR R4 I R,

RN FAELEF N AMGEX R R TR,



8. AR\RALEEEYOERRARIGE &,

9. LR, BOMRIT PHM-AR] HIT5 HeA8 X 1 R

10. MmO E R R EMIBR A, UsEE S BikA
LT A

Reading Material
Plants and Bacteria

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

‘Whea food crops or other plants are taken from the ground, the
chemicals of which they are made must be put back into the soil in
order to keep it fertile. It is good for the farmer to do this by adding
a fertilizer. The most important elements in a complete fertilizer are
nitrogen, phosphorus and potassium, 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 sulfur in order to live.
So when the farmer spresds fertilizer, he is not only providing for his
crops but is feeding backeria at the same time.

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

feed vi. WA, i7F fertile ['fa:taill a FBKW
(fed, fed) potassium [po't®sjam] n. €0
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