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Lesson One

Text

Photosynthesis

Animals and green plants need a supply of raw materials and a source
of energy to synthesise the many complex organic substances from which
protoplasm is made, Animals get their energy from organic substances in
- their diets, Green plants obtain their energy from sunlight, The process

whereby green plants use sunlight to produce organic molecules is called
photosynthesis, Carbon diqxide and water are the raw ingredients for the
process, which can be summarised simply in the following equation,

energy +CO, + H,0 — (CH,0) + O,

Photosynthesis is of the greatest importance to all living organisms,
The organic substances made in photosynthesis can lates be used by animals
and other non-photosynthetic organisms, Thus in all ecosystems green plants
are the producers on which the consumer organisms depend for energy and
raw ingredients, On a global scale carbon dioxide is used in photosynthesis
at a rate which more or less balances its output from respiration and the

‘ burning of fpssil fuels such as coal and oil What is more, the release into the

environment of oxygen made in photosynthesis compensates for the uptake
of oxygen by living organisms for respiration, Photosynthesis therefore
helps to maintaia an equilibrium or steady state in the environment,

The main organs of photosynthesis in tecrrestrial plants are the leaves,
It is in the leaves that chloroplasts are present in abundance, If they are
to function efficiently chloroplasts must have an adequate su‘pply of water
and carbon dioxide, They must also receive liglit of suitable -wavelength
and intensity. The structure of the leaves of mesophytes enables the pho-
tosynthetic requirements to reach the chloroplasts efficiently,

The leaves of mesophytic plants are broad, thin, flattened structutes,
"They thas have 2 relatively large surface area through which light daa
‘pass, The thinness of leaves means that light reacking the leaf surface has
to pass only & short distance before reaching the mesophyli tissue whére
the chloroplasts are mainly located, Penetration of light to the mesophyli
tissus is helped by the transparency of the leaf epidermis,



The kaves of many plants grow so that the leaf blade is usually at 39°
to the sur’s says, Shading by leaves on the same shoot is often avoided
because the leaves are normally arranged in a mosaic, These adaptation.’
help to ensure that the maximum amount of available sunlight is received
by each unit area of leaf sucface, Leaves which are shaded have a larger
surface area than those exposed to full sunlight, Shade leaves (those which
are shaded) are also thinner and have more chloroplasts, Because ef this
shade leaves make efficient use of the dim light they receive,

Inside chloroplasts the photosynthetic pigments are spread out in thin
layers, This arrangement presents a relatively extensive surface area for .
the absorption of sunlight, Chloroplasts can also change their pesitiens to
make the best use of available light,

Water is carried into a leaf through a main vein in the midrib, An
extensive network of minor veins arising from the main vein penetrates
the mesophyll tissue, In an oak leaf, for example, each mm? of leaf area
contains a total length of about 10 mm of vein, Under normal circumstances
the xylem elements of the veins maintain a continuous flow of water to the
leaf tissues, Another important function of the leaf veins is to carry away
the organic products of photosynthesis to other parts of the plant, Phloem
elements in the veins are responsible for this task,

The waxy cuticle covering the epidermis of leaves is permeable to car—
bon dioxide in some plants, In other species carbon dioxide reaches the
mesophyll tissue mainly through the stomata, There are three main patte-
ras of stomatal distribution in leaves, In many mesophytic plants stomata
are confined to the lower epidermis, The leaves o.f some mesophytes have
a few stomata on the upper epidermis, Equal numbers of stomata occur on
both surfaces in many monocotyledonous species, Each stoma consists of a
pair of guard cells between which a pore is formed when the stoma is open,
The walls of the guard cells are unevenlf/'thickened, The inner walls where
the two cells face each other is much thicker than the outer: waMs, The
guard .cells are nucleate and several small chloroplasts are often preseat in
the dense cytoplasm, : . .

.. The stomata of most terrestrial plants open in light and closc im dar-
kness, Water loss due to transpiration is thus confined to periods when the
plant is .obtaining carbon dioxide from the surrounding air Comservatien of
water is essential in a terrestrial.environment because of the dehydrating
effect .of the atmosphere, Some xerophytic plants open their - stomata only
at night when the drying power of the air is less intense,

2



Changes in tusgidity of the guard ceMs are responsible for the opening
and closing of stomatal pores, When the guard cells are turgid the pores
are open, The guard cells of closed stomata are flaccid, Stomata close in
wilted plants beeamse the guard cells lose turgidity following ‘excessive
water loss by evaporation, The reasons for changes in the turgidity of
guard cells of non-~wilted plants, however, are still a matter for debate,
The factors which are thought to 'be‘— nﬁiinly responsible include photo—
synthesis by the guard cells, carbon dioxide concentration of the air imside
leaves and the comcentration of mineral ions in the guard cells,

-——— Abridged from Advanced Biology by ], Simpkins and J, I, Willi-
ams, Bell & Hyman Limited, London, 1984,

Words and Expressions

compensate [’ kompenseit] vi, e

cuticle [‘kju:tik1] n, xE; AKRR
déhydrate kdi:’haidreitj v, Bk
ecosystem ' E,i:ko’sistomg n, EER (B
epidermis E,epi’da:mis] n, s BE (B
equilibrium L,i:kwi’libriem3 n, V&
evaporation i, veepo’ reifong n, BE (ERD
flaccid b/ fleeksid] a. MR
ingredient fin’gri:djont] n. B4, BE
mesophyll £’ mesofil] n, ]
mesophyte [/mesafait] n, Y
mesophytic [,mesa’ fitik] a, e Ufi]
midrib [/midrib]. " n, PR (D
monocotyledonous " -[“monau koti’li:donasy a. RFH Y
mosaic [mo’ zeiik] n, BAK, Bk
pucleate . * [“nju:kHit] " a, b p 1) ’
permeable [’ pa:mjsbl] a, Gk 33
photosynthesis - .. [,foutau’sinBasis1 n, XEHER
phloem . [’flsuem] . n, R
pigment [’ pigmant] n, ok
terrestrial [ti’restrislj a, SR iy]
transparency [treens’ pearansi] n. b4 kd
transpiration [ treenspi’reifan? n, ABER
turgld ‘[ to:dsid] - a. | 2:3:5)
turgidity < [terrdsiditi] n, MBS



‘Waxy : [/ weeksi] a, R, BRY

‘whereby [(wea'bai] ad, #"EA
xerophytic [,ziera’fitik] n. BAHWEY

xylem [‘zailem] n, ARFF

fossil fuels  FHMRH

guard cells RDEK
Notes to the Text

1, Animals and green plants need a supply of raw materials and a source of energy to
synthesise the many complex organic substances from which protoplasm is made,
PPHREHYBEALUANBEN, LUARESERERNFZSAAENIR.
FeRiFd “to synthesise the many complex organic substances from which
protoplasm is made” # 4 R#ERTE, H “from which protoplasm is made” g4i& M
4], 4 “substances” ,

2. On a globle scale carbon dioxide is used in photosynthesis at a rate which more or
less balances its output from respiration and the burning of fossil fuels such as coal‘,
and oil, '

ELREMA, —HAREXGHEHAPHERAESI PR TERR , URSENGHIRKY
PSRBT R AR R,

4 “balance” RE Wi, KN ‘HTH, HARHE” . W,
The acrobat balanced himself on the high rope,
Income and expenditures exactly balance,

Exercises

{ . The following statements are about the text,
Decide whether they are true or false,
1. Green plants get their energy from fossil fuels,
2, Photosynthesis oftcn breaks up the state of balanee in the environment,
3, The main organs involved in photosynthesis'are leaves and stems,
4, To get the maximum sunlight, the leaves are often arranged at right angies to
the rays,
5, The structurc of the leaves of many plants enables suntight, waterand carbon
dioxide to reach the chloroplasts effieiently,
1. Choose the right word or phrese from the list given below for each blank,

oecur _ enable

flow v make use of
exposed distribution

arise from depending on
maintain an equilibrum .- be responsibie for



1,

10,

. We know the process whereby green plants
‘crganic molecules is called photosynthesis,

'The waxy cuticles covering the epidermis of leaves in some plants .

The word “class” can be singular or plural, _ . - whether you think
of it as a body or as a group of people, - :

Those planfsnot__~~ ~~ ~ to the sunlight will soon die,

V - sunlight to produce

The -__of the River Nile is at its fasiest in the late summer,

" Photosynthesis can ‘ in the environment by compensating for the

uptake of oxygen by living organism for respitation, )

Difficulties in carrying away waste products lack of vehicles,
The of chloroplasts varies from plant to plant, -

The important function of the leaf veins : carrying away the orga-
nic products of photosynthesis to other parts of the plants,

the mesophyll tissue o get CO,,
That sound doesn’t_ ____in his language so it is difficult for him to

pronounce, ‘

E. Match the following antonyms (opposite words);

1,

: .
3.

4.
s,
6.

inner a, outside
turgid ' b, closed
dim : ‘¢, nonwilted
inside - d, outer
wilted e, bright
open - £, flacecid

r

V. Tn each case, choose one of the four words that best matches the definition given
below,

L

to remove all the water from
a) to compernsate b) to absorb -

‘¢) to dehydrate d) to release

able o be got, obtained, used, ete,

“a) availeble - "b) acceptable

¢) admissable d) achieved

the quality of being intense

a) quality ‘ b intensxty

¢) intention d) intent

a new growth from a part of a plant, esp,a young stem and! leaves
a) shade ~ b) layer ¢) vein  d) shoot :

of or related to the earth
a) territorial b) tertiary
¢) terrestrial d) xerophytic

¥. Translate the following sentences into Chinese, paying atteniion to’ thé words in
capltals :

. The process WHEREBY green plants use sunhght ta producn organic molecules
s‘x



2,

s,

4.

5o

7.

is ealled photosynth&is

He worked out a plan WHEREBY he might succeed in making efficient wse of
the short frostless season,

WHAT IS MORE, the release into the environment of oxygen made in pheto-
synthesis compensates for the uptake of oxygen by livihg organisms for
respiration, '

If they ARE TO function efficiently chloroplasts must have an adequate supply
of water and carbon dioxide,

Two of the important functions of the root ARE TO anchor the plant in place
and absorb water and minerals,

Each stoma consists of two cells BETWEEN WHICH there is a very small
opening THROUGH WHICH air pasces,

The transparency of the leaf epidermis helps sunlight to come to the mesophyll

.tissue WHERE the chloroplasts are mainly located,

i. Translate the following into Chinese,

]o

Photosynthesis by the Guard Cells

The earliest theories state that the formation of sugars by photosynthesis
in the guard cells is the key factor causing stomata to open, The water-soluble
sugars lower the water potential of the guard cells causing water to enter
hy osmosis from surrounding epidermal cells, When exposed to light‘.therefore
the guagcil cells gradually increase in -turgidity and the stomata open,

‘However, not all gyard cells contain chloroplasts, Think of those on the

non-green parts of variegated leaves, Even guard cells with chloroplasis are
unlikely to make 'sugars quickly enough to bring about the rapid increase
in pressure potentml necessary for opening stomata,

Carbon Dioxide Concentration inside Leaves Guard cells are sensitive to change;
in the concentration of carbon dioxide in the air around them, High cencentr—
ations of carbon dioxide cause stomata {o close, low concentrations cause them
to open, What is more, there are fluctuations in the concentration of carbon
dioxide in and around leaves each day, In darkmess, when photosynthesis stops,
respiratory carbon dioxide acoumulates, During the daytime, bowevey, carbon
dioxide is used for photosynthesis, The concentration of. carbon dioxide inside
the leaf is then much lower than at night,” But how ecan chg_mgeé, incarbon
dioxide concentration bring about changes in turgidity of the guard cells; After
a period of darkness most.guard .cells contain starch grajns which are ehanged
to sugar on exposure to light, Could it be that the conversion of stareh to
sugar is affected by carbon dioxide concentration, and-if so- howp



Lesson Two

Text

Grid Matching, A New Method for Homoclime Analysis
INTRODUCTION

At least half of the timber cut in the world is used for fuel and many
countries are now seriously short of fuelwood, Already Eucalyptus species
play a major role in meeting the timber and fuelwood needs of many countries,
but other Australian genera, in particular Acacia and Casuarina, have great
potential for fuelwood production, A large number of these species have
not been evaluated as fuelwood sources outside Australia; the Australian
Centre for International Agricultural Research(ACIAR) is therefore suppor~
ting a research program to identify promising species and define environmests
to which they are suited,

As part of this program, Booth has described how the Bioclimate Pre~
diction System (BIOCLIM)devised by Nix, Busby and Hutchinson(unpublished)

can assist speciés selection by identifying homoclimes, BIOCLIM requires .

geocoded (latitude, longitude, elevation) specimen or observation data as
input and estimates a set of climatic attributes for each point, - derives'a
bioclimatic envelope or template and generates maps of predicted potential
distributions on a grid at some specified level of- resolution, Using BIOCLIM,
Booth estimated the natural bioclimatic envelope of Eucalyptus citriodora,
identified sites in Africa which satisfied these criteria and compared these
locations with the distribution of sites where E, citriodora had been succe~
ssfully introduced, ‘ ’

An alternative, long-established method of homoclime analysis for
forestry is to match climatic attributes of the target location, where a
species or provenance trial is to be established, with regions from which
trees are to be introduced, Qualitative assessments, standard classifications,
and quantitative measurements have all been used to assist- matching,
Studies in Australia have '.used these methods to assist the introduction of
native species overseas, Areas have been identified for seed collection and
samples from the Tree Seed Centre at the CSIRO Division of Forest Research

have been selected for trials,



1

"The need for climatic data specifically for forcstry purposes has led to
the preparation of two editions of a Summary of Meteorological Data in Australia,
the latter volume contains information for 506.climate stations, Unfortunately
for homoclime studies, these climate stations are mostly located in areas of
human settlement and the network is very sparse and uneven in mountainous
and hilly areas, '

The grid matching method is designed to overcome this limitation and
to provide a routine basis for ‘homoclime analysis, The aim is to identify
areas in which species and provenances worthy of trial are likely to be found.
The method does not attempt to predict actual performance; it uses simple
longterm mean climatic data from a target location which are compared with
sites in a regular grid, and the sites which are most climatically similar
are identified',, Australia is used here as the grid example, but the technique
could be applied anywhere, provided that long-term climatic records are
available,

METHOD

Climatic indices

The first stage of the grid- mafching procedure is to select a location
for analysis, The location can be any site for which monthly mecan values
of daily maximum temperature, daily minimum temperature and precipitation
are available or can be estimated, From these 36 attributes 18 indices are A
calculated which summarize the variation in mean climatic conditions, The
indices, which are measured in °C, mm or dimensioaless uﬁits, are as
follows:

‘1, Annual mean temperature

2, Coldest month minimum tempeta'ture
Hottest month maximum temperature
. Annual temperature range '
. Wettest quarter mean temperature

3
4
5
6. Driest quarter mean temperature
7. Annual mean precipitation

8. Wettest month mean precipitation
9. Driest month mean precipitation
10, ‘Annual brecipita'tion range

11. Wettest quarter mean precipitation

12. Driest quarter mean precipitation



13, Warmest quarter mean precipitation

14. Coldest quarter mean precipitation

15. Warmest quarter mean temperature

16, Coldest quarter mean temperature

17. Annual precipitation range/(annual mean precip/12)

18, Annual temperature range/annual mean temperature

Initially, just the first 12 indices shown above were used, but additional
variables were found to be necessary to increase the emphasis on temperature
and precipitation seasonality, The 18 indices for the ‘target’ location are
compared with the same types of measurements made within an area of
interest,

In this case, bioclimate indices were estimated for 2795 points across
Australia using recently developed interpolation techniques, These allowed
estimates of mean climatic conditions to be made for any site from its latitude,
longitude. and elevation with acceptable levels of aecuracy, For example,the
mean errors for the continental surfaces used to estimate mean minimum and
maximum temperatures were 4.1 and 1.3% respectively, For the 19 regional

precipitation surfaces mean monthly errors were usually below 10%,
/

—— Adapted from AGRICULTURAL AND FOREST METEOROLOGY
VOL, 39 NOS. 2-3 FEBRUARY 1987

Words and Expressions

Acacia

[a’keifa] n, SARMEY: WM FiK
alternative [o:Vta:nativ] a, m{g'_./,\gg, —hE—
assessments [o’sesmants] n, 54, T
attribute [“eetribjut] n. $4E, ARYE, R
brake [breik) no WEE MHE
citriodora [ sitri’sudaraj a., B SRR
data [’deita] . n, (datum WO ¥iB, Wk LEtE
denude {di‘nju:dj vt, R WA
derive [di‘raiv] vt, A7, S, vi EEME
dilemma rdai’ lema] n. 3, HBRFEGRE RSN
dimensionless [dai’menssnlis] a, FERAH
elevation [,eli’ veifan] n, BR HE
envelope [’envilaup] n, E L)
fuelwood [/fjuslwud] n, A
genera [/ denaral n, (Genus WE K 2%, FHA: [HIR
geocoded {.Giau’ koudid] datitude, longitude, elevation) i

9



grid
homoclime
identify
indices
illustrate
initially
interpolation
Yocation
match
meteoro

precipitation

procedure
provenance
‘range
respectively
routine
seasonality
settlement
sparse
specifically

template = templet-

‘variable
variation

fgrid]

[’ hsumauklaimj

pai’dentifaifg
[’ indisi:z]

B/ ilastreity
Ei’nifali]

Pinta:poau’ leifon3

flou’keifony
fmeet]]
[/mi:tioraj

[prisipi’/teifong

[pro’si:do]
[/ provinans}
[reindg]
[ris’pektivli}
[ru:/ti:n]
[,si:z/neeliti}
[’setlmant] -
(spa:s]
[spi’sifikalil
[/ templit]

[/ veoriabl]
[vesri’eifon]

Bioclimate Predietion System _
CSIRO (C.S.I.R.O0) 4% % . Commonwealth Scientific and Industrial Research

Organization BEHLMTUHETHNM (RAFE)

Division of Forest Research

division

[di’vigon]

n,

ET0%
I AR

HASE

90, Bk, BRI HEAT
dndex EF) #WHFs RSl
B JAERS

By, Fl

ML, Mk

B, BH, BA

W, HES, HE

Bt

Fek (), BWE
By 38 S%
PR 28, did
SR

M, & HM, HESN
EHRR, AEN, AN
FWH

%3

g

Fenldh, WITRH, G4
iR, WRIEE

A

ik, A
EP[EBARNRE

FHBE

(BUEHLASN) &, #

. Notes to the Text

1. An alternative, long-established method of homoclime analysis for foresfry is to
mateh climatic atiributes of the target location, where a species or provenance trial
is 1o be established, with regions from which trees are to be introduced

AT EOUBRUMKEHBARS NN E, REEREROSBSENIR © RAREN®
KK, Z1TERUERTMATRARHRBPBERR NI,

A4S are to be introduced #R «“F” | “HR” ¥, 4

The weather is to be foretold at eight o/clock tdnight. The climatic indices are

{0 be measured off tomorrow morning,

Where a species or provenance irial is 1o be established B —3:RE HEHMNT,
-+ from which trees are to be infroduced & —BEH:EEMNG, HEFAR regions, .
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