
31 

matter broken down by the living popula­
tion of the soil. 

The water held in the pores of the 
soil is never pure water; it is not even of 
quite the same composition as the rain­
drops. As the humus in the soil is slowly 
dissipated, burned up by contact with the 
air which occupies roughly one half of the 
volume of what looks like solid earth, part 
of it is changed into carbon dioxide. Dis­
solved in the soil water this produces a 
weak acid, carbonic acid, which dissolves 
the valuable mineral foodstuffs more readily 
than would pure water. From this very 
weak solution the plant absorbs its mineral 
food, but as it is the mineral elements in 
the soil that keep it sweet, in time even a 
good soil will iose its sweetness and become 
sour. At this stage poisonous substances 
begin to dissolve which the delicate roots 
of most plants cannot tolerate and the crops 
begin to fail on such soils. The sovereign 

remedy for this is lime which checks the 
acidity and restores sweetness to sour land. 

I ri order to tell you how the soil 
behaves I Have taken it to pieces so to speak, 
and perforce I have spoken of the nutrients' 
it contains, the bacteria, the colloids Snd 
the mineral particles as if they all played 
separate parts. In reality all the aspects 
I have been speaking of dovetail into one 
another like the pieces of a jig-saw puzzle. 
Lime for instance helps the bacteria and 
fungi to break down the raw vegetable 
matter; so does the air that permeates the 
soil when it is properly cultivated. Again, 
these micro-organisms would cease to 
function if sufficient moisture were not 
present. But it is by the work of these 
same bacteria and fungi •- that the balance 
of air, water and food is so happily main­
tained. That is why the answer to the 
question, 'What is a good soil is "Soil that 
is alive, that is well cultivated and is 
sweet." 

T H E E F F E C T O F P L U C K I N G O N SHOT-HOLE 

BORER A T T A C K I N T E A 

C. H. GADD 

In 1939 an experiment was designed 
to test the planting opinion that hard pluck­
ing induces, a heavier infestation by Shot-
hole borer (Xyleborus fornicatus Eichhoff, 
jomicatior Eggers) in tea than does light 
plucking.1*' Six plots, each consisting of 
10 rows of 20 bushes (approximately one-
fifteenth oi an acre) on Gonakelle Estate, 
Passara (elevation 3,500 feet) were used. 
All the bushes bad been'pruned alike in 
November/December, 1938, and all plots 

received similar cultural treatments except, 
for the type of plucking. Three plots were 
plucked normally, here termed "light," 
while the other three plots were subjected 
to a more severe form of plucking, here 
termed "hard." In the light plucked plots 
plucking was restricted to the plucking 
table, and the plucked shoots consisted of 
a bud and two leaves, one full leaf above 
the fish leaf being left on the bush. In the 
hard plucked plots everything above the 
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fish leaf was taken from all branches, no 
matter whether they occurred above or 
below the plucking table. 

Such hard plucking is not entirely 
unknown in planting history. The object 
of using it in this experiment was to deter­
mine whether severity of plucking had any 
effect on the degree to which bushes become 
attacked by borer. 

Plucking was started on 12th May, 1939 
and continued till 29th September, 1941. 
Until the end of March, 1940 the plots were 
plucked regularly at 7-day intervals, but 
after that date the pluckings werearranged 
to synchronise with the estate pluckings in 
the remainder of the field outside the experi­
mental ; block. In all, the bushes were 
plucked on 100 occasions, 47 at weekly 
intervals and 59 at more irregular intervals 
over a period of 78 weeks. 

The examination of bushes for shot-
hole borer attack.was started on February 
7th, 1940 when the bushes were 14 months 
from pruning, and was continued until 
Novemb^. 29th, '194ttS 15 ;e^minatiO^ 
being made at 3-week intervals. In each 
plot were a few undersized bushes, probably 
replacements, and these were avoided at 
all examinations. The normal-sized bushes 
were numbered, and for each examination 
10 numbers' were selected at random^ for 
each plot. The -bushes* -bearing these 
numbers were clean pruned, t̂he new. cuts 
being made about* 4 inches above the 
previous cut,, and alt prunings were removed 
to the laboratoiy for, examination. Thus 
at each examination 30 hard.plucked and 
$0 light plucked bushes were pruned; The 
method of examination of the prunings has 
been described in a previous article.<3>' 

More bushes were examined towards 
the end of the experiment period 
October 9th to December 3rd, 1941*, five 

e x a m i n a t i o n s in a l l w e r e made at fortnightly 
i n t e r v a l s . T h e s i ze of t h e samples a t these 
e x a m i n a t i o n s v a r i e d s o m e w h a t and was 
never so l a r g e as at t h e e a r l i e r examinations, 
b e c a u s e t h e n u m b e r of bushes available 
w a s i n s u f f i c i e n t . The number of bushes 
examined on e a c h occasion is given' in 
Tables 1 and 2 in w h i c h t h e results of all 
examinations are summarised. 

DISCUSSION 

Cessation of Attack,—In • a previous 
article *"* which dealt with the attack-by 
shot-hole borer in the experimental area as 
a whole, up to November 29th» 1940, it was 
stated that "if the conditions ruling during 
the observed period continue, the attack 
must cease in the third year from pruning/* 
The examinations between October 9th and 
December 3rd, 1941 were made to test that 
conclusion. 

Between November 29th, 1940 and 
October 9th, 194V the average number of 
galleries per bush increased from 25 to 100 
in the lightly plucked plots and from 17 to 
83 in the hard plucked plots. But between 
October 9th and December 3rd, 1941 the 
"figures (Tables 1 and 2) do not.give any 
evidence of a general increase In the average 
number of galleries per bush in either set 
of plots. In the light plucked plots the 
values obtained at the five examinations 
fluctuated about a mean of 91; in the hard 
plucked plots the fluctuations were about a 
mean of 73,4. Tt Would appear that the 
number of galleries per bush had become 
stabilised about these numbers. In other 
other words, no new galleries were formed; 
so the attack had ceased. 

The position is perhaps more clearly 
shown when thê  numbers of* occupied 
galleries are studied. By November 29th, 
1940, in the light plucked plots, there was 
an average of 12.6 galleries per bush occu--
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pied by beetles, but by October 9th. 1941, 
there were only 1.6 occupied galleries per 
bush. The corresponding figures for the 
hard plucked plots are 8-2 and 2 occupied 
galleries per bush. On no occasion during 
the period October 9th to December 3rd, 
1941 were more than 2 occupied galleries 
per bush found in the plots under either 
treatment.; Such falls in the number of 
occupied galleries indicate a diminution, 
amounting practically to cessation, of attack 

If, instead of the number of galleries, 
the beetle.population is used as the crite­
rion. Tables 1 and 2 show that by November 
29th, 194a the light plucked bushes con­
tained 87 beetles per bush, whereas between 
October 9th and December 3rd, 1941 the 
average content per bush never exceeded 8. 
The corresponding figures for the hard 
plucked bushes are 57 and 6. Thesefigures 
clearly indicate that the beetle^ population 
ceased to - increase at some time after 
November \ 29th, 1940 ; later, beetles died 
more rapidly than young were produced, 
until the population fell to an almost insig­
nificant level by October, 1941, towards the 
end of the third year from pruning. 

That sho&htae'/borer attack ceases 
during the third year from pruning is not 
generally recogprusê . Possibly that is due 
to the fact that shot-hole borer in tea is 
usually demonstrated by the presence of 
galleries and not by the presence of beetles. 
A gallery L once formed remains, and is 

. recognisable as a gallery even though the 
entrance may - be obscured by healing. 
Many galleries are empty because when a 
family of beetles has been raised the gallery 
is not normally used again for ̂  the same 
purpose. The young females leave and 
form new galleries for themselves In which 
to raise their broods. Towards the end of 
"the third year fr^^prunhig a tea bush may 
contain many galleries but few beetles, as 
already noted Only a periodic count of the 

number of galleries or an examination of 
the gallery contents will show whether the 
attack has ceased or not. It is the number 
of beetles within the galleries that will 
determine the future of the bush as regards 
further attack. The facts that towards the 
end of the third year from pruning the total 
number of galleries in the bushes had ceased 
to increase, that the number of occupied 
galleries had decreased markedly, and that 
the beetle population had fallen to a very 
low level, all point to cessation of attack. 

Course of Attack.—Shot-hole borer 
attack in the plots began to increase about 
May, 1940, i.e., nearly 18 months after 
pruning and continued at a steady rate until 
November 29th, 1940 when the first period 
of examinations Was completed. It has 
been shown in the earlier articlew that 
during the period May to! November, 1940 
the number of galleries in the whole area 
increased at a rate of 10.7 per cent per 
week compound interest. At that'rate the 
number of galleries is doubled every 6.5 
weeks. : 

The increase of a population, when the 
rate of growth is constant is usually In 
accord with the law of compound interest. 
But the rate of growth may be disturbed by 
forces.which in the aggregate slow down 
and may finally stop the growth. Prom 
the'fact that during the 8-week period 
October 9th to December; 3rd, 1941 there 
was no real increase in the number of 
galleries — the number found on December 
3rd was certainly net double that found on 
Gctober~9th as. would be expected if the rate 
of 10.7 per cent per week had been main­
tained — it is apparent that certain forces 
became operative; mainly after November, 
1,940, and ultimately eUminated the inherent 
rate of increase. {lt is probable that such 
forces developed gradually, and did not 
become operative suddenly. 
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..; . \ \ TABLE I •"• 
Galleries and their Beetle Contests from Light Plucked Bushes 

Exami­
nation 
Wo. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

Date-
No. of 

of 
bushes 

1940 
Feb. 7 
F^>.28 
Mar. 19 
Apr. 9 
May 1 
May 23 
June 12 
Jury 3 
July 24 
Aug. 15 
Sept 5 
Sept. 24 
Oct. 16 
Nov. 6 
Nov. 29 

1941 
Oct. 9 
Get. 23 
Nov. 5 
Nov. 19 
Dec. 3 

30 
30 
30 
30 
30 
30 
SO 
30 
30 
30 
80 
30 
30 
30 
30 

12 
9 

12 
12 
11 

TYPE OF GALLERY 

Healed Emptypccupied total 

> 7 
11 
13 
16 
11 
16 
22 
9 

17 
19 
3$ 
65 
69 

116 

894 
501 
871 

971 

2: 
4!' 
B,l 
71 
3; 
31 

19 
•21 f-

: 44^ 
44; 
42 

157-
184; 
255 

229 
145 
111 

6 
3 
2 
5 

13 
18 
26 
69 
65 
99 

•lift 
253 
340 
285 
877 

19 
3 

m 
8 

22 

40 
. 12 
17 

.27 
36 
32 
45 

110 
95 

160 
333 
;562; 
748 

1,206 
697 

1,119 
1.022 
1,104 

Galls, 

bush 

1-3 
0*4 
0*8 
0-9 
1-2 
1*1 
V5 
3*7 
3*2 
5*3 
6*0 

U l 
187 
17-9 
24-9 

100-5 
77*4 
933 
85*2 

100-4 

CONTENTS OF GALLERIES 

1 
3 
6 

28 
23 
24 
56 
77 

;174 
151 
305 
622 
613 
710 

13 
-II 

4 
27 

Larvae 

15 
• 5 

'-".7 
39 
21 
53 

128 
199 
246 
314 
478 

1.062 
734 

1481 

31 
1 

34 
11 
33 

Pupae 

9 
10 
10 
28 
30 
31 
67 

107 
179 
U2 
196 

Adults Total 

6 
5 
2 
5 

22 
22 
si 

149 
117 
141 
171 
512 
548 
405 
576 

19 
3 

19 
8 

24 

24 
13 
2' 

18 
96 
78 

138 
361 
423 
592 
703 

1,402 
2,411 
1,864 
2,643 

64 
5 

64 
23 
85 

MEAN CONTENTS 
Per 

Bash 
Per occupied 

gallery 

0-8 
0'5 
0-1 
06 
32 
2-5 
46 

11-9 
14*0 
19-6 
23 2 
46*3 
79*6 
615 
87*3 

5-3 
0-6 
5-3 
2*0 
7-5 

40 
4*3 
10 
3*6 
7*4 
4-2 
5-3 
5-2 
8-5 
6-0 
6*0 
5-5 
71 
6-5 
7-0 

3-37 
1-67 
3-37 
2-88 
3-86 



TABLE 2 
Galleries and their Beetle Contents from Hard Plucked Bushes, 

Exmi-
nation 

No. 
Date 

No. 
of 

bushes 

TYPE o s GALLERY Galls. 
I** 
bush 

CONTENTS OF GALLERIES MEAN CONTENTS Exmi-
nation 

No. 
Date 

No. 
of 

bushes Healed Pmpty Occupied Total' 

Galls. 
I** 
bush Eggs l a r v a e Pupae] Adults Total Per 

bush 
Per octupie3-

gallery 

1940 * 
1 Feb. 7 30 11 3 2 .16 o-s 4 12 __ 2 18 0-6 9-0 
2 Feb. 28 30 12 7 1 20 0-7 — —— —. 1 1 0-0 1 0 
3 Mar. 19 30 15 11 6 3 2 _ 1 1 3 — 15 18 0-6 3 0 
4 Apr. 9 30 17 4 15 3 6 " 1-2 40 40 11 23 114 3-8 7-6 
5 May I 30 9 5 4 18 0-6 14 33 2 5 54 1-8 1 3 5 
6 May 23 30 21 3 14 38 1-3 37 30 6 15 88 2-9 6 3 
7 June 12 30 25 13 33 71 2 4 62 100 9 46 217 7*2 6-6 
8 July 3 30 14 2 .18 34 1 1 26 13 2 35 76 2-5 4 2 
9 Jury 24 30 10 9 ,44 6 3 2 1 57 114 24 66 261 8*6 5-9 

10 Aug. 15 30 12 17 72 101 3-4 167 210 30 109 516 1 7 0 7-2 
1! Sept. 5 30 24 28 86 138 4-6 170 276 47 150 643 21*2 7 5 
12 Sept .24 30 28 61 133 222 7-4 91 235 86 255 667 2 2 0 5 0 
13 Oct. 16 3 0 35 70 121 226 7.5 202 316 33 151 702 23*2 5*8 
14 Nov. 6 30 67 158 149 374 12-5 321 460 94 206 1,081 35-7 7 3 
15 Nov. 29 30 no 153 245 508 16-9 492 742 126 367 1.727 57-0 7 1 

1941 
«.16 Oct. 9 15 616 398 30 1.244 82-9 16 30 " —- 30 76 5 ! 2*53 

17 Oct. 23 11 546 162 12 720 65-5 10 18 3 15 46 4*2 3 8 3 
*18 Nov. S 17 1,083 205 4 1,292 76*0 — — — , < 4 4 0*2 1 0 0 
19 Nov. 19 16 1.213 173 14 1.400 87-5 3 ' 32 8 23 66 4 1 4*71 
20 D e c 3 16 782 99 11 892 55-7 18 41 5 22 86 5*4 7-82 

8 

.4. 



Fig. 1 The number of Shot-hole borer galleries in hard and light plucked tea 
bushes during the second and third year from pruning. 

4 
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The course of attack over the whole 
riod is better represented by such curves 

s are shown in Fig. 1 than hy compound 
interest curves such as were used previ­
ously. <*> It should be noted that the data 
collected over the period ending November, 
1940 can be expressed fairly accurately in 
terms of compound interest, but those terms 
do not represent in any way the course of 
attack known to occur later. The curves 
drawn in Fig. 1 are known to biometricians 
as "logistic" curves, and they have been 
calculated (Appendix) from the data given 
in Tables 1 and 2 by Pearl's method.*' 
The observed data from the light plucked 
plots are represented by small crosses in 
the figure, and from the hard plucked plots 
small circles. It will be seen that the 
curves fairly represent the data from which 
they have been calculated. Unfortunately 
no data are available for the period Novem­
ber, 1940 to October 1941, so some doubt 
must remain that the curves represent 
accurately the trend in the increase of the 
number of galleries' during that period. 

Infestation.—No data are available 
concerning the increase in the number of 
galleries in bushes hot plucked, so it is not 

possible to demonstrate directly that pluck­
ing has any effect on shot-hole borer attack. 
In the experimental plots, however, the 
attack which was increasing during the 
later half of 1940 terminated towards the 
end of 1941 owing to the operation*of 
factors, of which plucking may be one. If 
plucking was not one of those factors, the 
progress of the attack in both the light and 
hard plucked plots should have followed a 
similar course. But it is evident from 
Fig. 1 that the attack in the light plucked 
plots was the more severe. At the final 
examinations, towards the end of 1941, there 
were, on the average, more galleries in the 
lightly plucked bushes than in those which 
had undergone harder plucking. Contrary 
to planting opinion <*> harder plucking 
resulted in lighter infestation by shot-hole 
borer. 

In order to compare further the pro­
gress of the attack, data for the period 
August 15th to November 29thr 1940 have 
been studied in more detail, and a sum­
mary of calculations made from Tables 1 
and 2, by methods described in a previous 
article a ) is given in Table 3. 

TABLE 3. 
Shot-hole borer attack during the period August 15th to November 29th, 1!J4JO. 

Type of Pluck 
-Hard 

Rate of Increase (compound interest) per week in the 
number of all galleries ... 

Rate of increase per week in occupied galleries 
Rate of increase per week in number of beetles 
Mean content of occupied galleries 
Mean time of occupation of galleries 

10.9% 
10.9% 
10.4% 
6-4% 

10.6% 
7.3% 
7-3% 
6.6% 

9.0—7.1 wks. 8.0—5.0 wks. 
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Prom the latter table it.will be seen 
that during this period, before the adverse 
factors had a very marked effect, the rate 
of increase in the total number of galleries 
was approximately equal for both types 
of̂  plucking, but the number of occupied 
gallerjes increased more rapidly in the 
light plucked plots, viz. 10.9 per cent as 
compared with 7.3 per cent per week for 
the hard plucked plots. This suggests that, 
given equal risks of infestation, the beetles 
in the hard plucked bushes either,abandon 
more galleries without using them for 
breeding purposes, or occupy them for a 
shorter time than is usual in the more 
lightly plucked bushes. In either case, 
the beetle population would tend to 
increase more slowly in the hard plucked 
bushes and that, ultimately, would result 
in less damage being done by borers. 

It will be seen from Table 3 that the 
rate of increase in the beetle populations 
followed closely the rates of increase in 
the occupied galleries. This was to be 
expected from the fact that there was little 
real difference in. the mean contents of 
occupied .galleries; undei both types of 
plucking the mean -content Was about 6.5. 

The mean content of galleries gives 
no indication of the number of individual? 
raised within the galleries; the length 
of time galleries are occupied would afford 
a better measure of the number of beetles 
likely to emerge. This value cannot be 
determined with any great accuracy, but 
by using the method described elsewhere(3> 

the values for the mean time of occupation 
of the galleries have been calculated as 7 
to 9 weeks in the light plucked and 5 to 8 
weeks in the hard plucked bushes, there 
being a gradual decrease in the mean time 
of occupation of the galleries by beetles as 
the bushes increase in age from pruning. 

Yields.—During the whole plucking 
cycle from May, 1930 to September, 1941 
1,706 lb. (dry weight) were harvested fro* 
the hard plucked plots and 1,363 lb. from 
the light plucked plots. This, represents 
an increase of 343 lb. or 25 per cent in 
favour of hard plucking. A statistical 
examination of the data shows that this 
difference is very probably real and not due 
to chance. The weights given above can­
not be converted to an acreage basis 
because of the bushes thrown out of pluck-

- ing from time to time as they were pruned 
for borer examinations. Whether hard 
plucked plots would continue to give the 
higher yield in later cycles may be open 
tp doubt, but it is not the intention here 
to discuss the relative merits of the ,two 
types of plucking from the point of crop 
production. It .will be sufficient merely to 
indicate the effect of type of. plucking on 
yields.' The increase in yield demons­
trated vby the hard plucked bushes is to 
be attributed directly to the type of pluck­
ing and not to the diminished shot-hole 
borer attack. 

Physiology,—The majority of species 
of Xyleborus are borers of dead wood, but 
it is* not every piece of dead wood of the 
right species which is liable to attack. 
Beeson"> gives the following conditions as 
essential'for attack : The moisture content 

_should.be high, decomposition of cell con­
tents incomplete, invasion by saprophytic 
wood-destroying fungi scarcely com­
menced, and in all but a few cases it is 
necessary that the bark should be present 

.*for the. initial boring in. The larvae do 
not- feed on wood, but on a fungus, the 
ambrosia, that grows on the walls of the 
galleries. The satisfactory feeding of the 
young therefore depends upon conditions 
being suitable for the growth of the 
ambrosia fungus, and the period during 

V to 

http://_should.be
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which the fungus can grow in an assimi­
lable form will depend, when dead branches 
*'e attacked, on the rate of desiccation of 
the wood. Xyteborus fornicatior, the tea 
shot-hole borer, is somewhat exceptional in 
that it attacks living branches. Neverthe­
less not every branch is suitable for attack. 
Branches about half-inch in diameter 
s^em to be preferred, but even then, some 
galleries are deserted shortly after they 
have been made. 

| At present it is impossible to define 
the exact conditions which the tea borer 
finds essential for breeding purposes within 
a| tea branch. The texture of the wood by 
being too hard or too sappy may cause the 
beetle to abandon, the boring before the 
gallery is complete. A suitable hardness 
may satisfy the beetle's own requirements, 
hut before the gallery becomes ideal for 
breeding purposes the requirements of the 
ambrosia fungus have also to be satisfied. 
6itch requirements are likely to include 
suitable water and food conditions. 

j The continual removal of young 
leaves, by plucking as crop, soon after they 
are formed must affect many vital processes 
of the bush. Two of the most obvious 
effects of plucking are the stunjting of,the 
hush and the proliferation of branches The 
(proportion of twiggy branches, not favoured 
by the borer, is increased, but it seems 
[improbable that the cessation of attack by 
the beetle in the third year can be due 
entirely, or even largely, to a deficiency of 
branches of the required thickness. What 
is more likely is that plucking results in a 

J number of 'changes within the bush itself 
1 which in the aggregate make the bush un­
suitable* for borer attack. What these 

I changes may be are unknown, but it seems 
' probable that a better knowledge of the 
physiology of the. tea bush would throw 
considerable light upon the more intimate 
relationship of the^bover with its host. 

SUMMARY 
An experiment to determine the effects 

of hard and light plucking on the incidence 
of shot-hole borer is described. The hard 
ptucked bushes were less severely attacked 
than the more lightly plucked bushes as 
shown both by the number of galleries 
formed and by the smaller beetle population 
within the lightly plucked bushes. 

The attack wss most severe during the 
second year from pruning ; later, the attack 
diminished and was ultimately reduced to 
negligible'proportions. The forces which 
led to the, cessation of attack developed 
mainly during the third year from pruning 
and it is suggested that at least some of 
those adverse factors are intimately con­
nected with the effect of plucking on the 
physiological processes of the bush. 

Logistic curves which illustrate the 
course of the attacks hsve been calculated. 
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A P P E N D I X 

The simple, symmetrical logistic curve 
is represented bv the equation 

K 
v - r o 
' l + Ce1* 

where y denotes population and K,C, and r 
are constants. K fs the distance between 
the upper and lower asymptote ; C is a con­
stant of integration; e=2.7183; r is the 
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inherent rate of growth of the population, 
and t is the time interval, in this instance 
in weeks with February 7th, 1940 as the 
zero time. 

The upper asymptotes have been taken 
as the mean numbers of galleries for the 
period October to December, 1941, viz., 91 
for the light plucked and 73,5 for the hard 
plucked plots. The lower asymptote is 0. 

The curves given in Fig. 1 are repre- -
sented by the equations 

91 
y (light plucked; = — - — 

l+337.3e— 1 1 4 2 1 
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THE FOOD POSITION 

[Text of a talk given by jDr. W. R. Aykroyd, M.D:, Sc.D.r Director of the Nutrition 
Research Laboratories, Coonoor at a meeting of the Nilgiri Planters' Association, 

South India*] 

The diet of countries which normally' 
import a large proportion of their food 
supply is naturally subject to great altera­
tion in times of war. England is such a 
country and the war has led to far-reaching 
changes in the natldhal diet. I do not 
propose to discuss in detail war-time food 
problems in England and the hithertn 
successful efforts of the authorities to main­
tain the population in a good state of nutri­
tion. I shall however refer here and there 
to measures taken in England which are 
of Interest in connection with the situation 
in India. 

In comparison with, many other coun­
tries India is a self-contained country as 
regards her food supply. Both imports and 
exports are small in relation to indigenous 
food production. The most important food 
import is, or rather was Burma rice. 
Imports of other grains' are negligible. 
There is in normal times a small import of 
expensive, products, such as tinned and 
cold-storage foods, but the use *bf these is 
confined to a small section of the population. 

* Repr inted f r o m " T h e Planters* C'hronlcle. 1 




