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available, it is regretted the cessation of 
deliveries in the first quarter wi l l also apply 
to food production areas on estates wi th 
the possible exception of paddy areas. 
Applications for paddy manure should be 
addressed to the local A.G.A. (E ) and it is 
hoped limited supplies may be obtainable 
from this source. 

Distribution.—This wi l l be continued 
on the present lines. Estates should note 
that if manure is offered in any quarter and 
not then accepted by the estate, the 

allowance for that quarter wil l lapse and 
cannot be delivered in subsequent quarters. 
Experience in the past year has shewn it 
is essential to enforce this provision. 

Chairmen of District Planters' Asso­
ciations, District Fertil iser Organisers and 
Agency Firms wil l be kept advised of the 
fertiliser position and, if necessary, 
announcements wil l be made in the Press. 

R O L A N D V. NORRIS. 

DOES MANURING REDUCE THE DAMAGE 

CAUSED BY SHOT-HOLE BORER? 

C H. GADD 

I n 1903 Green w wr i t ing on the con­
trol of Shot-hole borer in tea, stated: "Our 
object should be to induce by suitable 
pruning and cultivation such a vigorous 
condition that the damage is automatically 
and continuously repaired." That state­
ment still fairly represents prevailing 
opinion today. The aim of every planter 
is to induce and maintain a vigorous con­
dition in his tea bushes, if for no other 

• reason than that the size of his crop 
largely depends upon his success in that 
direction ; careful pruning and good culti* 
vation are amongst the methods employed. 
As an agricultura] policy Green's advice, is 
eminently sound. The advice, however, 
was not given merely as a general agri­
cultural policy but as a specific method of 

i ; reducing the damage caused by shot-hole 
borer, If the damage is automatically and 

continuously repaired by bushes in .a 
vigorous condition, it should follow that 
visible damage will be least in those areas 
where the bushes' .vigour is greatest, and 
vice versa. The experiment to,- be des­
cribed is designed to test that inference, 
which for so long, has been generally 
accepted without proof. 

I t wil l be obvious that if vigour and 
damage are to be compared, methods for 
measuring each must be devised. .Vigour 
wil l he reflected in yield; the more vigorous 
bushes may be expected to give the 
greatest harvest, if other factors, like type, 
of plucking, are kept constant. The crop 
harvested from individual plots can be 
determined with considerable accuracy, 
and such figures may be accepted as a fair 
measure of bush vigour, or of soil fertility 
inducing vigour-
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TABLE 1, 

Experimental Results. 

Treatment Yield 
lb. 

Broken 
branches in 
hundreds 

Galleries per 
100 broken 
branches 

Healed 
galleries 

?/o ' 

0 432-28 63-51 176-7 20-21 

N 527-41 79-84 180-6 16-78 

P 448-82 66-72 186-9 1912 

NP 500-20 84-08 200-9 23-68 

K 540-28 86-67 204-8 18-36 

NK 503-60 7432 1790 17-55 

PK 415-56 "6515 190-4 16-41 

NPK 48337 72 11 181-8 19-06 

Total 3,851-52 592-40 1,5011 — 

Mean 481-44 7405 187-6 18-90 

The primary damage caused by shot-
hole borer is the formation of galleries in 
the stems. I f that were all , the boring 
beetle could be regarded as a minor pest, 
but unfortunately, the damage does not 
end with the boring of galleries. The 
presence of galleries weakens the stems 
and they tend to break in high-winds arid 
during p lucking; ,the fracture always 
occurs at a gallery. The- loss of leaf-, 
bearing branches must cause a loss of crop; 
that is probably the greatest damage 
resulting from shot-hole borer attacks. I t 
is not the only damage as, during pruning, 
branches are apt to break at unexpected 
places, and after pruning, diebacks are 
likely to be prevalent because of injury to 
buds. Also, there arq grounds for suspi­
cion that wood rot is increased in 
the frame following the boring by 

beetles. Nevertheless, t he breakage of 
branches is the principal damage occurring * 
during, the plucking season, so a count of 
the number of broken branches affords -a 
fair measure, of the damage from borer 
attack. In this experiment the number of 
broken branches is used as a measure*of 
the damage done. 

In previous work w w w Jepson attemp­
ted to determine the effect of manuring 
on the incidence and • control of 
shot-hole borer. In that work ho account » 
was taken of the yields obtained from the m 

experimental plots, nor was 'any direct 
measure made of the damage done. 
Galleries were counted and classified; 
estimates were made of the beetle popula­
tion in every plot, and. conclusions wer f 
drawn from such observations. I n this 

M i l 
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experiment, the angle of approach to the 
problem is entirely different, and although 
observations similar to those made by 
Jepson were taken, they are regarded as 
of secondary importance. The measure 
of bush vigour is yield, and that of damage 
!F the number of broken branches. The 
problem is to determine how" improved 
vigour, i.e., increased yield, affects the 
amount of damage as measured by the 
number of broken branches. 

The experiment was designed and 
laid out by Dr. T. Ederi with the object 
of determining the effect of manurial 
treatments on the yield of tea in a shot-
hole borer infested area of the Passara 
district, at an elevation of 3,300 feet 
(approximately) above sea level. It con­
sists of 4 blocks each divided into 8 plots 
of approximately one-tenth acre in extent. 
Eight manurial treatments were applied, 
so that each treatment occurred in every 
block; the blocks are replicates so far as 
treatment is concerned. The treatments 
were (1) no manure, (2) nitrogen alone at 
the rate of 40 lb. per acre, per annum, (3) 
potash alone at 40 lb. per acre, (4) phos­
phate alone at 30 lb. per acre, (5) 
nitrogen and potash together (6) nitrogen 
and phosphate, (7)' potash and phosphate 
and (8) a complete mixture of nitrogen, 
potash and phosphate. When* more than 
one element was used the quantity of each 
was the same as that applied alone in 
treatments (2), (3) and (4). The letters 
O. N, P, and K. will be used to designate 
no manure, nitrogen, phosphate and potash 
trea tmen ts respectively in tables and 
figures. 

The plots were pruned on September 
2nd. 1940. Plucking started on Decem-

' ber 13th, 1940, and was continued at 
weekly intervals; the crop from each plot 
^was weighed ,. and recorded separately. 
Manures were applied on March 5th, 1941, 

and again on April 2nd, 1942. The first 
collection of broken branches was not 
made till January 31st, 1942, when 2,689 
broken branches were removed from the 
entire area (3.2 acres). This collection 
included all branches broken since the 
plots were pruned. Further collections 
wei'e made weekly after each plucking 
when the number from each plot was 
recorded. Yield and brea kage records 
are being continued during the third year, 
but the data here discussed refer to the 
first two years from pruning only, uo to 
and including the records of October 2nd. 
1942. Reasons for extending the second 
year from pruning beyond the correct 
date, September 2nd. will be given later. 

Although the areas selected for the 
experiment, were as uniform as possible, 
it is certain that all the plots were not 
eaually fertile, i.e.. they would not have 
gi ven exactly equal y i el d s if trea ted 
alike. But as eteht different treat­
ments were applied, some of which 
would improve soil fertility more than 
others, it is not. surprising that the crop 
harvested from the individual plots differs 
markedly. The highest yield was 171.80 
lb. and the lowest 89.88 lb.; other plots 
gave yields between these extremes. Simi­
larly, the largest number of broker 
branches collected from any one plot was 
2,531; this plot happened also to be the one 

> which gave the highest.yield. The smallest 
number was 1,334 and that was from -a 
plot which gave only 90.15 lb., the lowest 
but one of all yields. It would be unwise 
to draw any conclusion from the few data 
yet given, but they do indicate that if 
there is any relationship'between yield and 
the number of broken branches, it is not 
the one expected, namely that the'smatlesi 
number of breakages would be found in 
most vigorous, highest yielding plots. 
But there are 32 plot results to be consi­
dered, 



* B R O K E N B R A N C H E S 1H H U N D R E D S 

Figure 1.—Showing relationship between yield arid number of 
broken branches in individual plots. , 

BROKEN BRANCHES M HUNDREDS 

Figure 2.—Showing relationship between yield and breakages, 
.plots being grouped by treatments. 
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A simple method of comparing all plot 

results is by expressing the data diagra-
matically as in F ig. 1. There, each plot is 
represented by a dot and the position of 
the dot is determined by the yield and 
number of broken branches collected from 
that plot. The height of the dot, measured 
vertically and to the scale given on the 
vertical axis, represents the weight, of crop 
narvested ; its distance from tne vertical 
axis, measured to scale horizontally, 
represents the number of broken branches 
collected from that plot. Every plot is 
represented in the diagram. A t first ins­
pection it may appear that the dots are 
scattered in a somewhat haphazard 
manner, but if one attempts to draw a 
straight line so that i t wi l l pass as close 
as possible to all dots it wi l l start some-' 
where near the bottom left-hand corner 
ana slope upwaros towards tne upper 
rignt-naua corner, mucn as the line 
given m tne ngure ooes- Ot course 
'numerous lines can be drawn by eye 
Out tney would not all be equally good. 
Tne one shown in tne figure has oeen 
obtained by calculation and it has a definite 
meaning. I t means that if ail the dots 
representing plots were all on that line, 
not merely near it , every rise of 10 lb. in 
yield would be accompanied by an increase 
of yo in the number of breakages. ^ Any 
other sloping line can be interpreted in 
similar terms though each would represent 
a different number of breakages per 
increase in yield of 10 lb. The nearer 
all the dots are " to - the line the more 
importance can be attached to the values 
given by interpretation of the line. A s in 
this instance few dots Ue very close to the 
line and others are more or less distant 
from it, no great importance can be 
attached to the values stated above. Never­
theless, the diagram suggests, that as the 
yield increases so * does the number of 

- breakages, J " * 

So far, particular treatments have not 
been taken into consideration. As there 
are four replications of each treatment, the 
data from plots treated alike may be added 
together. The totals so obtained are given 
in Table 1 ; each treatment result now 
applies to the area of 4 plots, viz. 0-4 acre. 
T n e results can be put into Oiagramatic 
iorm as m i*ig. 2 , t:ie letters aDove eacn 
uot indicate tne treatment applied to tne 
plots. F r o m the diagram it wi l l be imme­
diately evident thSt we treatments giving 
trie lowest yields (,U, PK and P) nave given 
ine sma«est numoer oi oroken D r a n c n e s , 
wiiiie treat menus " a , N, ana N±* giving tne 
hignest yields have also suhered the 
greatest uamage. There is little dirticulty 
i n drawing a straignt line such as tne one 
Siiown so mat i t wu i pass close to all dots. 
ism tor tne P K and i n ^ results a sent better 
u iung line mignt oe arawn. Tne une 
given represents an increase ot 18U Dreans 
ivi- ever) m c r e c t s e oi iU lo. in yield, ' inure 
can oe no uuuot irom uiese results tnai , m 
general, tne larger number of broKen 
ui'aiiciies nus oeen removed from plots 
giving tne nigner yieias. 

Tne piois which received potash 
iiidiiuies awue yieiueu tne largest amount, 
ui ciop. m i s uues not mean inai potasn 
uaa Uie greavest tnjeci un yieiu and ure*tK-
«ges. The pious wi tn no manure gave 
ijZ.ZS ID., ana tuose manured wi tn pouisn 
aione gave o<*u.2o. i n e amerence, ii>& io. f 

gives one estimate ot tne eixeci oi tnu 
potash manure. Anotner, equally valid, is 

'uctam'ed oy suoiracung tne yield ot uie 
plots manured witn nitrogen only trom.. 
tnose wnicn received nitrogen and potash; 
tne curterence is —23.81 lb. i n the presence ( 

of nitrogen* the potasn appears to have a 
detrimental effect, reducing the yield- by 
that amount. A third estimate can be 
obtained from the P and PK plots, and 
again the potash had a detrimental effect, 
viz. —33.26 lb. For a fourth estimate the 
NP and NPK plots are used and again the 



TABLE 2. 
Effect of Nitrogenous, phosphate and potash manures on the yield and damage 

Yields in lb. Broken Branches 

With Without Increase 
% 

Increase With 
JO 

Without Inerease Increase 
Nitrogen • 2,014 58 1836-94 177 64 9-7 . t 3! ,035 28,205 2.830 10:0 

Phospiiate 1,84795 2003-57 -155 62 - 7 - 8 28,806 30,434 -1.628 - 5 - 3 

Potash 1942-81 190871 34:10 29,825 29,416 410 1*4 

Galleries per 400 branches % Healed Galleries 

With Without Din*.- Dirf. With Without Diff. 
Nitrogen 742 3 758-8 - 16*6 - 2 - 2 19-27 18-52 •75 

Phosphate - 7600 741-1 189 2-G 19-57* 18-22 1-35 

Potash 756*0 7451 10*9 1-5 1784 19-95 . - 211 

addition of potash or the presence of 
nitrogen and phosphate has resulted in a 
decreased yield, viz. —16.83 lb. Putting 
tnese estimates together the total effect of 
potash is snown to be an increase in yield 
ot only 34.10 lb. It should be noted that 
all plot results have been used to- obtain, 
tms value, naif of tnem received potash and 
tne otner naif did not, so that increase ot 
34-10 to. has been obtained from an area 
ur 1 ,6 acres. Tne effects of nitrogen and 
pnosphate can be obtained in a simitar way. 

. rne results affecting yields and breakages 
are given in Table 2. 

Comparisons of the effects of all three 
manures on yield and breakages are easily 
made from Table 2, and it is remarkable 
that whatever effect the manure has on 
yield, a similar and almost equal effect is 
observable in the number of breakages. 
From the table it will be seen that nitrogen, 
not potash, had the greatest effect in 
increasing the yield and also in increasing 
the breakages. These results leave no 
doubt .whatever that the inducement of 
vigour as. measured by yield does not lead 

to a decrease in the damage caused by 
snot-hole borer. On the contrary, an 
increase in yield is accompanied by a 
corresponding "increase in the number of 
breakages. 

Obviously, the breaking of branches 
cannot of itself lead to an'increase in crop; 
it must have the opposite effect. Tms 
becomes evident wiien tne size and quantity 
of tne broken branches are considereu. 
All tne branches collected on 5 occasions 
were weighed, and from the results given 
;n Table 3, it will be seen that the mean 
weight of 100 branches was 5.77 lb. In all, 
59,240. branches were collected from the' 
area during the. firs* two years from prun­
ing, which is equivalent to 18,512.5 per acre, 
weighing 1,008.17 lb. As 6,000 lb. is a fair 
weight of prunings removed from an acre 
of tea during normal pruning operations, 
it becomes evident that approximately 
17.8 per cent, of crop-bearing branches have 
been lost at some time or other during the 
two .years. That loss may have reduced 
the cropping capacity of athe bushes by as a 

much as S or 9 per cent. That the breakage 
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of branches has caused some loss cannot 
"oe doubted. It seems .strange, therefore, 
that the plots which lost most branches 
nevertheless gave the greatest crops. 

The manurial treatments which 
improved soil * fertil ity would cause an 
increase of the harvest, but what has here 
been measured as increase ir, yield due to 
treatment is not the true increase, that 
would occur in the absence of shot-hole 
borer, but only what remains of it after 
the loss trom increased borer damage has 
oeen deducted. This may well raise ques­
tions concerning tne economics of manuring 
in snot-noie borer infested areas, but we 
snau not concern ourselves wi th m a t proo-
lem nere. instead, we may attempt to ascer­
tain w h y manuring snuuld result in an 
.ncrease of insect injury. 

Green appears to have based his 
r .commeuaauon,. already quoted, on the 
lact that in some galleries "Mtie mouth of 
m e tunnel is mvaaed by an ingrowth from 
tne vigorous cam Dial tissues.* N e w wood 
is m e n lormeo, covering up tne old wound, 
ana m e plant is able to carry on all its 
functions without interruption." Galleries 
with plugs in their entrances are now 
j u i o w n as nealed galleries, and it is gene­
rally understood mat healed galleries are 
iess liable to break than are open galleries, 
'i.e., witnout plugged entrances. T n e p m e r e 
presence of a plug in the gallei*y entrance 
is unlikely of itsett to strengthen materially 
the branch at-that place and so prevent it 
creaking. Something more than the heal­
ing of a visible wound is.required. 

So long as beetles are in occupation of 
H gallery they wil l keep the gallery entrance 

-open if for no other reason than to facili-
.tate emergence; but when a gallery is 
vacated the callus growth may block the 
entrance unhindered. For this reason 
healed galleries must, as a rule, be older 
than open galleries. So long as a branch 
i$f growing, new wood is laid down Just 

within the cambium, outside the circular 
gallery. This new wood strengthens the 
branch, and as a healed gallery* is older, 
it would follow, other things being equal, 
that, i t has more young wood around it and 
the branch is in consequence stronger there 
than at a place where the gallery has been 
more recently bored. The branch there­
fore becomes less liable to break a t a healed 
gallery as wi l l be demonstrated later. 

A t the end of the second year, on 
September 4th, October 2nd and Octo­
ber 30th, 1942, all the broken branches 
were removed to the laboratory for detailed 
examination. The data collected have 
been amalgamated as though taken at one 
time, viz. on October 2nd, the mid-date of 
the three, and as being representative of 
conditions at that time. For that reason 
October 2nd was taken to be the end of 
the second year though one month late. 
The results ox these examinations are given 

.in Table I . 

I n all, 4,727 galleries, inclusive of those 
at the breaK. were examined, and bvl, i.e., 
19 per cent, of them were healed. I f every 
gallery were equally liable to break we 
should expect aoout 19 per cent, of the 
galleries at the fractures also to be healed. 
Actually, there were 2,510 broken branches, 
but only 156 or 6.2 per cent, had broken 
at healed galleries. The observed number 
of healed galleries at the factures is much 
smaller than was expected if healed and 
open galleries are equally liable to break, 
so it becomes obvious that heaied galleries 
are Jess liable to break than are open 
galleries. I t would, however, be better to 
state the same fact in other words, namely, 
that the risk of a branch breaking at a shot-
hole borer gallery decreases as the age of 
the gallery increases. 

The rate of decrease in the risk of 
breakage wil l depend, at least in part, upon 
the rate at which new wood is being formed. 
I t has been assumed, perhaps rightly that 
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TABUS 3 
Number and Weight of Broken Branches 

Collection 
Date 
It»42 

Branches 
No. 

Weight 
lb. 

Weight 
per 100 

in lb. 

1 January 31 2,689 169-78 6-31 

2 February 7 U 3 3 " / " m i l " 6-89 " 

17 May 22 1,722 90-74 ' 5-27 

32 September 4 1,162 52-66 4*53 

36 October 2 643 3192 496 

Total Data 7,399 426 61 577 . 

the more vigorous a bush is, the more 
rapidly will new wood be formed and 
the risk of breakage be decreased. There 
appears therefore good logical grounds for 
Ureen's recommendation that the best way 
ot decreasing damage by shot-hole borer is 
uy improving tne vigour of the bushes. 
i\everuieiess, tne results of- this experi­
ment suggest tnat mere must be a fallacy 
in tne «igument somewhere. 

What assumptions have been made, 
thougn unstated, in the argument? First, 
ii is assumed that an improvement in the 
vigour of bushes will not maKe them 
more or less attractive to tne beeue. 
it tne busnes become more attractive, • 
more galleries ere maue' and the' stems 
lutve more weatc' places " in them. 
Increased damage would not then bd- sur­
prising. Second, there is the assumption 
me wood laid down by a vigorous bush 
will be equally strong as that laid down 
more slowly by less vigorous specimens. 
If it is not, the greater number of break­
ages would occur in those plots wi th .the 
weaker wood when the number of galleries 

is the same in all plots. The observed 
results of this experiment could be 
explained (1) tf the manuriai treatment 
resulted in an increased attack by the 
beetles or (2) if some treatments made the 
branches more fragile. , 

We are now confronted with the 
questions (1) Were there more borer 
galleries in some plots than in others ? and 
t2) Were the branches in some plots more 
fragile than in others ? Neither of these* 
questions can be answered with any 
certainty. - . • . 

To count all the galleries in the experi­
mental plots would be an impossible task. 
Jepson counted the galleries, in situ, of a 
number of bushes selected- a t random—&n -
arduous task and one liable" to considera­
ble error. Another method") is to 
prune the selected bushes and count the 
galleries in the prunings, This has the, 
advantage of increased accuracy as the # 

presence of every gallery can be proved, 
but it has an obvious disadvantage in that 
it cannot be used in plots from which 
accurate yield figures are required. In 
this experiment, brok«n, branches onhy • 
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-'Were examined on three occasions as 
already stated, and the galleries in them 
counted and classified. 

A moment's consideration will show 
that the largest number of galleries is 
most likely to be found in the branches 
from the plot with most breakages, not 
because the galleries are most numerous 
in mat plot out because there are more 
uroxen oranenes to search. This can be 
corrected by expressing the number oi 
^aiienes a s me numoer per iUO oranenes, 
as s i i u v v u in laoie i . n sucn estimates aru 
cicccpteu as a iair measure ot tne numoer 
ot galleries in each p l o t , it must be uurne 
i n t i i m u wnSn matting comparisons, uiat 
oil piuts iiave me bauie numutr u i 
urdiicnes per D U S I I is assumed ana noming 
I S K U W W H 0 1 I W T T G A U D I E S I L L U U U L ' V F I , E * I 

u r a n c u e s . 

To facilitate comparisons, the effects 
of the manures on gallery numbers have 
ueen c a i c u i a L e o in me same manner us lor 
uieir ehects on yield and breakages. Tne 
results are s n o w n in 'table 2 i rom wmcn 
may oe seen mat tne enects a r e very 
s m a l l , aimust negligible, a n d the values 
snow no oovious relationship to yields, 
w e cenainiy.cannot aunbute the increased 
number ot breakages in the higher yielding 
plots to an increased number of galleries m 
tneir branches. There may b e markedly 
more galleries in some plots Lhan others, 
but if go, this method' of estimation does 
not detect the differences. 

The fragility of branches, i.e., their 
tendency to break, is also difficult to 
estimate directly. The percentage of 
galleries that have healed can be deter­
mined fairly accurately ; the estimate docs 
not depend upon the number of branches 
used but upon the total galleries counted. 
ift 1 has been* assumed that the percentage 

o f healed galleries affords a measure of 
the rate of healing—the higher the per­
centage, the faster the galleries must be 
healing. As healed galleries are less liable 
to break than galleries with open 
entrances it should follow that by speeding 
up me heating process tewer breakages 
suouid result. 

The percentages of healed galleries in 
the dinerent plots have been examined tu 
determine to wnat extent the manures 
n a v e speeded up healing. Tne errect ot 
manuring with nitrogen has been to 
increase tne percentage of healing by less 
man one per cent., tnougn its ehect on 
breakages was to increase tne itumuer oi 
uru&en orancnes by nearly 10 per cent. 
There is ooviousiy no reiauonsnip between 
me numoer oi iraetureu oranenes ana me 
rate ot nealmg or gruwen a s measured by 
tne percentage ot galleries nealed as may 

seen irom l a D i e 2. 

The results u f the experiment may 
now be bneny summarised. The restius 
snow mat tne greatest number ol broken 
orancnes are tound in tne plots giving tne 
ntgnest yields. JNitrogen caused inc 
greatest increase in yield ; it also caused the 
greatest increase in insect damage. These 
results are clear and beyond aoubt. No 
satisfactory explanation however can be 
offered as to tne way in which yield and 
breakages are linked together. Tne .results 
are in conflict with prevailing opinion, but 
so far as the writer is aware, they are the 
first published records of yield and 
breakages resulting from shot-hole borer 
attack in comparable plots. Admittedly, 
confirmation is required from other experi­
ments. This experiment is being continued 
during its third year from pruning and it 

is hoped that the results wi l l throw further 
light on the problem. 
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LENGTH OF PRUNING CYCLES UNDER 

PRESENT CONDITIONS 

T. E D E N 

The last issue of The Tea Quarterly 
contained an article dealing wi th the 
length of pruning cycles relative .to pluck­
ing costs and labour shortage. Since then 
we have received a number of enquiries 
about the wider question of the effect of 
cessation of manuring on length of cycles. 
Since one of the enquiries put the issues 
so clearly and was quite typical of the rest 
we print for general information the^ 
letter of enquiry and the Agricultural 

^Chemist's reply. 

Q U E S T I O N 

"I find i t difficult to reconcile the oft 
mad£ statement that this field or that, field 
must have not less than 40 or 55 lb. nitro­
gen, if it is to be economically cropped, 
wi th the current statement that ." now 
that fertilisers arc so greatly reduced (If 

not cut out completely), the pruning cycle 
of that field or this must be reduced. 

"I therefore seek enlightenment, and 
so that you can put my erring reasoning 
right, — here it is. 

"Cropping of the tea tree is an un­
natural process, and an exhausting one. 
To counteract that (apart from considera­
tions of maximum profits) we fertilise it. 
with chemicals. ( W e also pay attention 
to soil texture, but that does not enter 
into the argument). In fact, we foster it 
to counteract our own somewhat brutal 
treatment. When it refuses to yield any 
further economical flush, we prune it, — 
another most unnatural operation, which 
is designed to stimulate new leaf growth. 
Consciously or unconsciously we are aim-

Mng at forming a . f rame* to 'car ry the leaf 




