-

- 'T'his, quez-et.m-: which often arises when' the ‘
-future “treatment of old tea areas

,clear cut, as their names suggest.
.dm}ual 1s usqaﬂy defined . as one w}uch
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How !oug shou!d a tea bﬁsh h've ?

is, d%ﬁ-
cussed, is based on the view that to every
species, gnimal and plant, is alloited a
iimlted gpan of years, and as that period
expires, death follows as a natural conse-
quence. By ‘déath from old age’ is meant
‘death multmg from inner causes connected
‘with' ageing, and  not from accidental
causeg ex’temal to ihe species Acc1denta]
death may occur at apy time as a result of
‘pests, parasxtic ‘diseases or physma} vio-

' lente; but natural death ‘the’ _consequence

of senescence, must occut‘ “at the 'end of a
more or less definite period, the life span
‘ot - the spemes Youth, maturity! senes-
cence is the usual sequence-in animals; but
‘dd’ plants, dnd’ the tea busk in particular,
pass through:-similar stdgeg terrmnatmg
Wlth death due 0 ald ag'e" -

Hortlculﬁunsts clasmfy t.heu- planta as
annuals biennials and perennials, but these
categones, though convemen;, are not..sp
An

lasts £o.r a year only. though the life span of
ipany, from;seed germination to seed shed-
ding gnd death may, be hut a few weeks,

‘while others may live for miore than a year,
,_partlcularly‘ - if . ﬂowermg Is prenented

Bienmals normz}!iy hve for. Lwo years ; in

.the ﬁ;‘st tbey accumulate stares € ft:;od 1o

e expended du;,;ng gpe:.geqond m produc-
tlon pﬁ flowers and fruits,- chasmnally, a

‘blquua} Tnay | tiowgr or. fruit in, iis. ﬁrst

season, €g., heetroot when it is, ¢ sa1d to
‘bolt.’y The muam cha:;actenshq of( beth

’) Wil BV T sty g wr

=

oty Cab

annuatl:, and hleruuals 15 t.hat the plan%s
die soon after ,frmtmg Tms suggests a
Cuy meqtmn hetwedn . {runtmg, or ~sexual
reproductwn and death,— as though. all
the ’yu,a} resources, of .the  parents are
poured into the seed to ensure the- propa-
gation of the species. A similar connection
between sexual. reproduction .and rdeath
exists: also-in . the animal world. A moth
or - butterfiy ., after, -emerging . from the
-chrysalisin ail .the.glory -of its new body
may live for a few days only, during which
time it mateg’and 1ays eggs B.eproductmn

is 1ts hfes Qm;a;g :

) Pgrenmgls persls; for mdeﬁnite pemods
The Ameucan giant redwoods (Sequoig
g;gantea} are k.m)wn to have survwed more
than 2,000 years, but ng tea planter expects
his bushes ever .to appmxunate that .age!
Some perennlals behave like annuals in that
death occurs after first fruiting. .Theé tali-
pot - palm (Corypha wumbraculiferg) for
instance, may live for 50 years or more and
Jthen, for no apparent reason,. it bursts into
flower - and dies, almost -before the -fruits
are-ripe. | The great majority:of perennials,
+however, reproduce their . kind annually
without - fatal-consequences. ,Their ability
-to;propagate is regarded as indicative more
“of -vitality and -vigour than of sénescence

B IR S

~and appreaching death, r In; such perenmals

-there can be no connection between sexual

-reproduction - and -, naturali,death ;- which
-mergly..goes. to show that- there is no: one
unlversal Jaw of mortalit,y o i

’l‘heE period of useful exigtence of a

R Ll !
rnac,l'gm@ s sometlmes termgd its . 'hfe A

iy g Thes owl b ond e
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néw totor ¢ar usually requires little more
than a periodic tightening of a few nuis
and other minor adjustmentsiat; firstebuty
later, as it grows older, parts begin to wear,

products and must be got rid of. Such des-
truction necessitates rebuilding and repair.
«‘Phroughout life these processes, destruction
and repau' are continuous; they are so

necessary replacements and repairs"becfmie* complex that one may well wonder, not so

more and more numercus until at last, in
i's old age, upkeep becomes uneconomlc and
'the car is re!egated to the sérap heap The

- ~lengtn of its life “dépends upon aﬂvemi

© things — its ‘dake 6r degign’(Ford. v. Rolls
‘Royce), "the care ‘and matntenance’it’ has
received, ‘and the rate and mlleage 1t, has
been ‘driven, & © P oTe T
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<1 ;iNgture in some-instances seems wiact
in much the same manner as the car ownér,
‘'hroughout. life, repairs 'and replacements
have to be made to the bodyy and -with the
‘passage of time the upkeep problem bektries
more ‘and: ‘more ~difficult; till at-1dst:'the
effort towards maintenance is -abandoned
and life ceases. The length of hfe of an
-organism:’ seéms o d’epend pron ‘factors
‘co‘rresponding fairiy tlosely’ to thosé affect-
ingthe’ car == its species (make)‘, its’ abihty
to 1'1l=:genve.v:ateg parts (méintenance) a:}d 1ts
raie of‘hvihé‘ffﬁiifé’a*g‘e and speed) -

What -are the -repairs‘, anci réplaéements
~a: livingorganfsm is™fequiréd to ‘make?
t‘Some rreplacements are well'knovwmn. ‘A

- vpnake casts' off:its old ‘Ekin ;'the deer sheds

its hiornk ; a tree drops its leaves® and a
tea bushe‘*has o' make: good the ravages of
plucker and pruner. Such: lost parts-are
réptaced by new ones. --Other, but muck less

*" ‘obvious' repairs diso havé to be nde: "We

know that when respiration”has ceaSed, if
only for a few minutés, the himari ‘body-is
'dead. Respiration”is''one of the signs of
‘lifel 7 it 'i& “indicative of one ‘of thé*tany
chemical* changss 'eontifuously “"oceurring
within all living' tisstiek’ “The! éxhaled
carbon-dioxide rgsults from. a destructive
‘change, a breaking down of corﬁplex mole-
cules intd sxmpler forms ‘some of whach
like the carbon-dioxide itself, are waste

is no death and no corpse.

. much why life has a limited span, as why
It surwves at all. Efﬁc:ency in getting rid
of waste products dnd in executmg repalrs

may wwell-be -Jeclding fac-.ors in determin-’

ing the .apan of hfe N

The basm um\z. of b1olog1ca1 matter is '

termed a cell it 1s usually qf mlcroscoplc

gxze and CO‘BSIStp of a, cell wall or

imembrane within which is the slimy, hvmg
subsfance protoplasm a part of which
forms a dénger spheré Known as the
nucleus This basic structure and the one
lwmg subsiance protoplasm ‘are common
to, ail forms of iivmg orgam,ams, plant or
ammai large and, smaﬂ

R

'.The smallest
soleiy of. one cell, capable of independent
existence . Though microscopic in size they
have. the longest -lives ; in fact they have
heen claimed tg bhe. potentlaily immortal.
One of their most notable characteristics is
an abihty to transform each ‘body mto two
‘neéw orés. It'is as ‘thotgh an _old ' motor
car transformed itself more or less suddeniy
mto two brand~new unworn cars, of the
same ‘make and pattern w1f.h the worn parts
‘Of the old one only. gomg ‘into the making.
I‘lrst 'a constriction encn‘cles fh'* me—cnlled
body - abogt” its. middle; the " donetriction
‘deepens and ultimately divides im. bcdy
ihto two equai parts. " Finally,", the ‘two
‘halves separate and each ‘grows ‘until' it
attams the size of the onginal Under
favourable cbndltmns the whole process
may take léss than 'half-a n-hour, and may
"bé repéated an 'indefinite’ humber Bf times
E}ach time “; ’happens the oider crganism
i replaced by ‘two young ones ; ‘but there
The process is

R

hvmg thlngs consist
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obviously a method of reproduction in which
sex. plays no part.

Bacteria are a group of unicellular
organisms having this ability to ‘multiply
by division.” Wrhen growing on a solid
substance they do not migrate but remain
where they were formed, more or:less
in a heap, termed a cofony Although
_one uacterium is invigible to the-naked eye,
the c¢olony it forms.is easily seen after a
few days' growth, if conditions, including
food supply, are favourable. The growth of
the colony is not due to an ‘increase in
size of the individuals but to an increase in
numbers, and it ig, continuous so long as
food is available, and accidents are
avoided. But for 'the limitetion of food
there appear no very obvious reasons why
certain species do not cover - the world.
Bacteria aré well known as germs which
cause serious digease; a few do but the
great majorlty do not,

 Other weil‘known mmrobes are the
{ungx Some : cause disease in plants,
others. (mushrooms) are edible, and many

{moulds and mildews) grow in all sorts of

unwanted places. The ‘body’ of a fungus
is usually a microscopically-fine thread,
termed a hypha, which grows by increase
in length and by repeated -formation of
lateral brafiches. The felt-like mass formed
by much branched hyphae is termed a
mycelium, Growth in length of filamentous

fungi occurs at the apex of each hypha.
cell divides transversely, ,

- The terminal
" never lengthwise, -but instead” of the two"
halves separating, as with bacteria, they
remain attached, separated only by a thin
wall, and each grows to normai'size. In
gome fungi the dividing walls are ‘sup-
pressed ; then the mycelium consists -of a
gingle, muich-branched, undivided thread
containing many nuclei. In a laboratory
fungi are frequently grown on plates (petrl
dishes) contaimng a- solidified nutrient

<

S eontinued.

medium. If growth id not interfered with,

the fungus forms a circular mycehum, the
diameter of the circle steadily increasing till
the plate is filled. Smali p:eces of myce-
lium transferred to fresh pldtes grow in like
manner ; there appears to be no limit to the
number of plates which-can be filled bif cne
fungus, -nor to the nme growth can Tpe
Good examples of the unhmxted growi.h
of fungi are to be.seen in Lha ‘fairy rings’
of dark-green grass in poor pastures, Harly,
literature is filled thh tajes of superstition

concerning them, such as, ;.hat they marked -

the paths of dancing fairies, and that they
marked places of treasure which could be
secured only .with the .aid of fairies or
witches, That supernatural influence
brought .about. -their. . fommation was a
common . belief until- sgientists gave a less
fanciful account. of them. -Now, it ig known.
that ‘fairy rings' indicate the progress In
growth of a.fungus through the soil. The
annual increment in the .diameter of .the
ring is indicative of the rate of growth of
the fungus, and so- affords.a means of
estimating its age.’ Such estimates can only
be approximate because the nrual rate of
enlargement of the ring; i.e,, the rate of
advance of ' the -fungus, -depends upon
climatic conditions. In' dry years. little or
no growth may be made, wheress-in others,
more ‘favourable; an appreciablé  advance
may occur. ~ Some .of the: largest rings in
Colorado (Shantz«and Piemeisel 1917) die

ever 650 f';:e; in diameter, and have been
estimated to be -more’ than 400 “years’ old. -

A furgus with such’ a ‘body can ‘hardly be
regarded '8s a“"microbe it iz one of- t~he
largest and oldeést living things.

It must not be xmagined that the earth
withif the fairy ring'is filled with the body
of the fingus. In the centre, the mycel}um
has long been dead and has disappkared
through’ decay 'The only hvmg part is
usually just 'butside the' Fing of dark-greén
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grass — dark-green,. because the grass, is

stimulated by the release of plant nutrients
" from'the decaying mycelium. But so long as
the fungus remains alive at its periphery it
grows ever outwards and never doubles
back on its track

by, repa;r ‘

::omemmg skin to faxry rmgs may be

seen in tea fields where ' the’ fungus
Poria  hypolateritia, travelling - slorwly
through the soil, kills the bughes in its path
to obtain from their foots ) food - supply"
neeessary for further advance.'  The pro-
gress of the fungus is- marked not by the
greenery of stimulated growth but by the
ever-mcreasmg number of zts vicfims. -
"The phandmenon of unlimited growth
appears to he 'a key to long life, if not
immortality, Itf seems’ immaterial whether
the growth is' “exhibited by mcrease in
numbers, nan-sea:ually as in bactena ‘or by‘
increase m sizé as in funga e e "

Many p,lauts more parhaps than is:
generally recognised, exhibit this-- pheno=
menon of ‘unlimited .growth. and- harticul-
turists make use of it -whenéver vegetative
propagation isemployed. --Vegetative pro-
pagation, as opposed to propagation by seed,
is ‘essential whenever. plants of exactly
similar characteristics are® required.. By
dividing a plant into separate portions and
culiuring each part under- suitable condi-

tionz, = number of plants exastly like the
origina! . may be obtained, Thess. new

plants are but severed parts of the+same
individual and have the ‘same characieris-
tics. For this reason fruit trees and .many

other plants are almost .ipvariably .propa-
- gated vegetatively. . The. tea planter still
propagates from seed, and consequently,,
in tea fields the bushes are:as.unlike as the
men of any town. Such vanabxhty is the
normal result of sexual reproduction,: Yet

Its maintenance problem'
is aolved by ‘complete replacement and. not.

AtsEl fromy.cuttings,

there is no reason why whole tea fields
should not be covered by the severed parts
of one bush, nor why all the leaf for 2 whole
day’s manufacture should not be obtdined
from ‘ofie {much dwxded) ‘bush, if it be
des;red : A

I:f a part of a shcot is removed from a
tea bust and planied :n the  ground. ihe
cutting will put out its own roots and con-
tinue to grow. The bush from which the
shoot was removed .will replace the lost
part; much.as a lizard will grow a new tail
after losing its coriginal. The removed
shoot also -will' replace its lost parts by
forming roots ; hut it would be ‘news’ if the
lizard's discarded tnil replaced the’ lizard.
The cutting ultimately becomes a tea bush
with exactly the same characters as the one
from which it was taken. In fact it is still
the same bush. Had-the shoot not. been
removed it would have continued to grow,
though certam!y not ‘to. the same - extent ;
that it was removed and put into the
ground may-be régarded as accidental. *The

© -area occupied” by any one'bush ‘may be

extended " tretiendously: by means ‘of cut-
tingd, -and ‘provided that man occasionally
performs the ‘dccident’ of . removing and
planting a few 'shoots in' suitable ground,
there appedrs ho reasonfwhy the selected
bush should not survive'as long as human
hfeemsts et TR
T A LR

A tree e.xhib;ts ‘continuous growth in
other ways than by its ability to reproduce

o]q they-are shed and replaced later by-new
foliage. The leaves decay, as the old myced
livm within the fairy ringg decays. What
ismot so obvious is that when the old leaves
are replaced by new ones, the tissues which
supplied them with water and which carried:
away the resulfs of the leaves’ activities are
also replaced. by new ones... We need here
consider only one such .tissue, -the wood.
through wl;uch water is comreygd Irom the.

4

Whean its leaves-grow
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soil | to the'leaves. 'As a tree unfolds ite new
Ieaves it also lays down new 'tissues’ to
‘serve them (Priestley 1935) A newiy—
erected  house in a town would be
connected to the nearest existing water
main ; but each new leaf is provided with
new- pipelines- extending to the: source of
‘These new, pipe
lines (wood) are foymed 6n the st,zrfaee of”
the:existing woody cylinder; whick in. ¢on-
sequence increases in girth annually. Like
a fairy-ring, a tree grows ever outwards
while the older tissues within die progres-
sively. - The age of any one part is much
less than thecage of ‘the tree as a whole;
the shoots plucked from.a bush'may be but
a few weeks old whereas the age of the
bush. as a whole thust be measured in
years. o

. Wood; besides .conducting water, has
another function ; it gives the tre¢ mecha-
nical strength to withstand ‘storms. Unlike
the fungus of a fairy ring, which has no
further use for any of-its dedd parts, the
tree must raintain its “dead ~ wood
unweakened by decay to -give stability.
Protection against decay is provided by an
unbroken covering of living tissues which
entirely encloses the dead wood. A single
hole in that protective sheath will let in

thé external agencies of decay, and begin .

the weakening of the timber. One injury
may do little damage, but as injury succeeds
injury the results are curﬂulatwe the trée -

weskeny, the trunk becomes hollow, and az;
© limiit is set to the length of its’ fife,

limit is determined largely by the dura-
bility of the waod. The holes in the protect-
ing sheath of living tissue may be caused
by gales, or knives, by insects or other
parasitic organisms — all are. external °
agencies and largely preventable

treated of ' trees. Its young Shoots. are:
pinched back (plucked) every week or ten

<>

That

days, and its branches are pruned severely
evéry few years. ‘Such wounds, holes in
the bush's pretective armour, appear neces-
sary if the tea industry is to survive; but

itis equally true that the survival of bushes

depends upon th.eir ill-effects being reduced
to & minimim. This point of view is scme-

#1imes lost sight of when-nrunirg estimates .

are under consideration, No smgie cultural
operation can shorten a bush”@expmﬁtxon

‘oI hfe as ‘efféctively “as bad prumng

Mention was made earlier of the rate
of living being a factor possibly affecting

length of life. By rate of living is meant

the time rate at which ali vital processes,
such as respiration, growth, sexual activity,
ete., ‘proceed. Pemperature materially
affécts the rate of these activities. At lower
temperatures, as in’ the hill country, tea
grows less rapidly than at lower altitudes
with higher mean lemperatures, and conse-
quenﬂy the bushes should age more slowly
and live longer ‘at the higher elevations.
From experience one knows that the expec-
tation of life of up-country bushes is
certainly greater than of low-country
bushes, but, in the writer's opinion, that Is
attributable less to the difference in the
rates of living of the tea bushes themselves
than to the different rates at which decay -
prdgresses at thé different elevations. Old
"age'in tea bushes is perhaps better

. measured by the amount of dacay in their

woody frames than by their years,

If the phenomeion of unlimited growth’
is truly a key to long life,. the tea bush

‘appears 't6 have possession of it so long as

it is not allowed to grow unhindered. If
left unmolested, unplucked and unpruned
+it soon attains its maximum height and
-‘spread. Its height rarely exceeds 25 feet

" and -no method- of wmereasing it is known.
The tea bush is one-of the most mal- .

But: by. suitable pruning the bush may be
induced to increase:its spread and to form
a plucking table, in exceptional cases, with
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a diameter of 24 feer, (Ukers, W.H. 1935).
Ina ‘atural state definite limits are set to
every tree's s1ze Increasing * size brings
with it mcreasmg d;fﬁculues in transport,
-not only of water, but of all other materials,
food and waste products which have to be
mqyed from pne part to another. One view
of the cause of bene~cence in animalsg is that
parg, from chronie
poisaning of .the organism by some of the
waste products of lifé processes which the
animal is unable to get rid of. Whether
trees.af maximum size suffer from similar
<4lisability, *when transport. of materials
within them..pecomes difficult, is open to
.doubt.. .The long- Jife of Giant Sequoias
a}ready mentioned, Adoes not suggest this to
be. the ecase, and,no very strong evidence
hag.yet been broyght fgrward to show that
trees,exhibit @ senescence comparable with
that -well known .in animals. -

" A brief answer may now be givén to
the questwn with ‘which' this article opened.
Given a ' constant supply of foed, air and
water shelter from storm, and protecuon

R L I R
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.+ In practice.

agginst its numerous enemies, there is no
apparent. reason why a tea bush should not
live for ever. In short the length of its
life will depend on the environment,

That a tea bush is potentially immortal
may be only of academic interest; it
certainly would not be an economic propo-
sition to attempt to prove the theory
‘The amsunt- oI protection
which can be given to a crop is determined
by the cash return. Complete protection,
if it could be achieved, would probably
prove to be mere extravagance ; failure to
provide any is assuredly false economy.
Between the two extremes lies the road to
agricultural success.
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