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PHOTOSYNTHESI S Wayne Robinson

There are only a few things in |life that are certain.
d e a hat, without photosynthesis |ife on Earth

n nt al chemical reaction t t sustains most
ving plants.
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The generalities of photosynthesis are known to most of
regarding cacti and succulents, should enable us to see
do, as well as give us guidelines as to how we should gr
This article will, therefore, be a Ilittle technical but

readin this article wild/ be of v
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For those who |ike to have things balanced, the Afull o

6 Co+ 1,DH YsH1 D6+ C6 O 60H

The actual formula is far more compl ex, involving five
fatty acids, proteins etc, plus five more carbon sugars,

To understand how cacti are differeini,the aBBownecfesrsmulya
come directly from theiatmbsphbed. byneneadroC@P of cell s
acids (Part A), mainly malic and isocitric. These acids
to ,@@d there the process of photosynthesis occurs (Part

Co(from air) Parj}y A aci ds (
acids ,+Y 1.DH 6C@H, D5+ B®O 601 Paf) B

I n most plants, both Parts A and B occur simultaneous]l:’
that the plant mu st b,ég hallught « heakeopent per €© (stomat a;
process going. BUT, as we know, cacti DO NOT open their
HO to evaporate into the atmosphere, thus drying the pla
prevent from,30l% 2. 7080 Hhow do cacti survive and photos:

The answer is a simple one. They open their stomata at
the sun rises, then e sjdcso mi fhagr tf rB)m a cheeu rasc i rdosr. m &
out Parts A and B i parts of the plant, but a
ti was first BowongdhpVyI| s mi
rassul acean Acid Metabolis
ght, as -eastg. as 1804 [

©
-+ >

mes. The ability
(@ synofhy®B. pi,n nhaetnucne)
increase in acid duri

CAM has since been found to occur in Crassul aceace, Cact
Till andskEwphor bi aceae and Liliaceace.

The i mportance of CAM and its relevance to the cacti gr
factors that affect photosynthesis. These fall broadly i

I NTERNAL

STRUCTWRE surface area: The greater the surface area th
CQt hat can be absorbed. his allows more photosynthesis
to an enhanced abili:i grow. Al so 0 tlhoes smo raes snteonnha toan etc
Cacti have reduced areas and tend to grow mor e

1t
S u
END PRODUCITShas been
retard the process of
plant wil/l not produc

S
that if end products are pro
sup

d r
osynthesis. This creates a u
e
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CHEMI CALS I N THE PLANT ERRQMOBLASM) needed to allow all

pl ace I't only takes a slight increase or decrease in the
photosynthesis. This points to the need for there to be a
to the plant Water is also a chemical and the more of it
Hence a plant that is full and firm will grow better t he
EXTERNAL
TEMPERATURAsS temperature increases, so does the rate of
temperature is reached (and this varies with different pl
the temperature increases further, destruction ,of cellul a
released from the plant is also increased as the temperat
can absorhb mnmaebICiOng more acid production, allowing, as a
occur. This is why adactiighwhi phmedesorcmoC®r night temperat
temperatures. | f you provide hifphirt ehnopuersa tpwerre sd afygr yyau rwid
growt h.
LI GHA :similar situation exists with Iight as with temper
intensity increases, up to a certain point after which th
The quality of the Il ight is also important. The right wa
axnd ssunder

why poorer results wildl be achieved growing p-
I

L
tubes are used and why green fibreglass should be avoided

The duration of I|ight influences growth as well. Re me mb «
l' ight (either sunlight or other adequate artificial i ght
photosynthesis will occur Al so, the ratio of the duratio
di fferent plants in different ways Some flowering in win
ti me, other than to give it its correct name, PHOTOPERI OD

CARBON DIOXADIEot has alreadgntheenhsméefdombpopuitt £Onecessity
ingredient of photosynthesis should be obvious. I f you ha
increase the temperaudsied,up htey atvlae | mlbaret £Owi | | not be rep
thus sl owing down the rate of photosynthesis and the grow
reasons why good ventilation is essenti al f or, gtohoadu gpoH ant
not directly related to thisntaopiecatimpstphatr et hdperioxi mat e
CQ. O6Madd scientists have calculated thati nitthietavan®smphterirre
would be used up by plants in photosynthesis ferpdonhyvoat he
at mosphere;

WATE®Rol |l owing from what has already b®enisawdl &bbet apba
t hat ,® hrau Ht , of cour se, originally come from outside the
water infrequently, you cannot expect rapid growth from vy

SOl L REAGPHOHNDI | reaction deals with what is called aci
because it affects the growth of good bacteria and fungi
the control of plant foods in the soil

Excesses of sodium, magnesium and calcium accumul ating i
watering with water containing thepeofelteme ndlsk avliitdhe® ud¢ h €min
containing | arge amounts of calcium and magnesium is cal/l
replacement of the calcium and magnesium with sodium. Thi
and should never be used in watering.

I n regions of high humidity and high rainfall, the alkal
acid soil reaction. I n such a case, ground | imestone is o

These acidic and alkaline el ements are combined in natui
mi neral salts as crusts on the edges of pots and around t
the Aisaltso that were in the water.

I n order to really understand how to make our plants gr
or how much alkaline is in our potting medium. The measur
pH For the curious among you, the Iittle p and upper cas
forget it; you wil!/l not need it again.

We need to study the use of pH, so here goes. The scal e
7 the soil reaction is neutral; that is to say, the potti
than 7, it indicates that the potting medium is acid; i f
your water and it has pH of 8; that is ten times more alk
is one thousand times more! I n the other direction pH 6 i

t &S {LAYS wdz &



times, while pH 4 is one thousand times more acid. I do

up
pH of the water mus
i un

, the
phosphorous and potass
range for plant growth.

Now, what does al/l this mean? A plant can only take
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i mpo itr :
5.5 he t
ke zinc and boron are more r
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Even the micronutrients |
a pH 8 and beyond (al kal: i
chemical t hat makes the n
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Let us now |l ook at the most difficult to dissolve nutr
di ssolve easily in any case, but in alkaline soil it is
because it forms insoluble compounds with aluminium and

Now, how do we measure pH; better

yet, how can you do
d ctrical H M
c n

I

ters that cost frr
coll ege chemistr
you have a conne
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Failing this, there are soil test kits you can buy fro
want to run. The <co r changes depending on the pH and
provided in these ki .

Now, a suggestionyp pirrevteme saillt dbfuipadtted plants by al\v
flushes out the excess salts.

MI NERALS
WHAT ARE THE MI NERAL ELEMENTS? Ther e nercee sadateuwael ffigeri2ap|l an

growt h. Carbon (C), hydrogen (H), and oxygen (0O) are su

The nsaicxr o nutmnienogen (N), phosphorus (P), potassium (K
(S) are required by plants in | arge amount s. The rest o

Essential tiacé uelleemomtonn (B), chlorine (Cl), copper (C
zinc (Zn), molybdenum (Mo), and nickel ( Ni) .

Beneficial miinnecrlaud ee | seimeinctosn ( Si) and cobalt (Co). The b
essential for all plants but maybe essential for some.
Vanadium as well but more study is required.

We are all familiar with the N:P:K ratio seen on most
CANNOT wuse them I should, however, mention that wonderf
nutrients up a plant from cell to cell, because the wat e
denser solution. I f we have |l ots of mineral salts in the
works in reverse, by pulling water from the plant That
dead plant s!

NI TROGEN a major component of proteins, hormones, chl or
Iife. Nitrogen metabolism is a major factor in stem anc
flowering and fruiting Deficiencies can reduce yields,

PHOSPHORWBS necessary for seed germination, photosynthes
(ATP), ribonucleic acids (RNA), deoxyribonucleic acids (
met abolism in plants It is essential for flower and fru
|l ocked up in organic soils Deficiency symptoms are pur
Yields of fruit and fl owers are poor. Premature drop of
applied close to the plant's roots in order for the pl an

POTASSliMnecessary for formation of sugars, starches,
roots and other parts of the plant. Potassium is invol ve
pressure of it's cells and the opening and closing of tFh
flavour and colour on fruit and vegetable crops, increas
Deficiencies result in Iow yields, mottled, spotted or ¢

CALCI UWAGNESI-GMLPHATE

These ions may be present in high levels in ground wat
nutrient suppl ements.

Calciplmys an important role in maintaining cel/l integr
root -bapkdi eeaf tip curl and marginal necrosis and chl or
internal decay may also occur. Excess calcium may produc
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Magnesisimone of the trace el ements that plants require
gives chlorophyl its green colour, just as iron gives bl
nearly identical mol ecul ersa Phultorso mpih yk 0o Ao imakares.i ulmt i s
for functioning of plant enzymes to produce carbohydrat e:
essential for germination of seeds. Deficient plants wil
droop. Magnesium is | eached by watering and must be suppl
correct deficiencies Extreme high | evels will antagoni zc¢

Sul phera structural component of amino acids, proteins,
chlorophyl I . I't imparts flavour to many vegetabl es. De f
|l eaching from soils and should be applied with a nutrient
hel ps | ower the pH of alkaline soils

Il ros another trace element for plants and its importanc
is present  deHeamde,nti rpdmnts start to go yellow, as chloro

Mol ybdeinsuma cofactor to enzymes important in building ar

Boraoms i mportant in sugar transport, cell division, and
necrosis in young | eaves and stunting.

Coppies i mportant for photosynthesis. Symptoms for coppe

Manganiesenecessary for building the chloroplasts. Mang a
abnormalities, such as discoloured spots on the foliage.

Zincs required in a | arge number of enzymes and plays an
of zinc deficiency is the stunted growth of | eaves, COommia
degradation of the growth hormone Auxin.

I n summary, what has proceeded should only be taken as
of plants and there are exceptions to almost all o6rul esb.
an increased understanding of our plants, we wil/| l ove tl
attention that they deserve.

So, what does all this mean in simple terms?

OQur plants need:

Wat eésoaks not sprinkles.
Light.

War m diacyoso | ni ghts.

Venti Fa4/i ©.n

Fooidbal anced food groups.
Repotting.

Lots of | ove.
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