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These experiments were planned to investigate the influence of dieldrin spraying 
soon after pruning on: 

1. Shot-hole Borer population, 
2. the numbers of galleries made by Shot-hole Borer, 
3. the production of new wood by tea bushes, 
4. the yield of tea, 
5. possible taint and the liquoring properties of manufactured tea, 
6. dieldrin residues in made tea, and 
7. the side-effect of Tea .Tortrix (Homona cqffearia Nietn.) caterpillars resulting 

from the destruction of the parasite Macrocentrus homonae Nixon. 

Some of the experiments were also intended to investigate (8) the re-infestation 
by Shot-hole Borer of tea fields sprayed by dieldrin, and (9) the value of DDT 
sprays for controlling Tea Tortrix. 

The field work was carried out by Judenko and Shanmugam, and the statistical 
interpretations by Hasselo. Experiments were begun in 1960 and carried out by 
Judenko and Shanmugam till August-September 1961. Some of the results have 
been described previously (Judenko 1961, and 1961a). They were six experiments 
which are described in Table 1. The first three of these experiments were well-
replicated randomized block trials with plots of 200-500 bushes. The other three 
experiments were of the type described by Cranham, Danthanarayana and 
Ranaweera (1962) and the plots were quarter fields of about 9 acres. 

TABLE 1.—Index of Experiments 

Expt. No. 
and 

Estate 
Extent 
acres 

Dieldrin 
dosage 

lb/acre(l) 

Water 
gal/ 
acre 

Date of 
pruning 

1960 

Date 
sprayed 

1960 

Age of 
tea, 

years 

1/60 Hantane 4.8 5.1 97 22-29.2 29. 2 - 4 .3 35 

7/60 Kirimetiya ... 1.3 2.3 108 9-10.3 15.3 ca. 20 

13/60 Bandarapola ... 1.3 2.8 139 18-19.4 22.4 40 

16/60 Rye 35.4 1.6 71 31. 8 - 5.9 10. 9-16.9 11 

17/60 Queenstown ... 37.9 1.7 93 25. 8-12.9 22. 9 - 4.10 38 

18/60 Demodera 36.7(2) 1.6 103 28-30.9 12.10-17.10 51 

NOTES.—(J) On the basis of 2,500 bushes per acre, except in experiment No. 16/60 where the number was 
3,400 per acre. 

(2) In Judenko (i960) an incorrect figure of 27.15 acres was quoted for the extent of the Demodera 
experimental area (18J60). 
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In all six experiments, the tea was sprayed with 'Dieldrex Extra' (Shel l Com­
pany of Ceylon Ltd.) to a height of 12 in. above ground level when the bark of 
the tea bushes was dry (Judenko 1958a and 1960). Birchmeier 'Automat' self-
acting knapsack sprayers and 'Mars' pressure-retaining knapsack sprayers were 
used, fitted with single 'Horto-Sapphire' fog nozzles with an orifice of 0.55 mm, 
except in experiment 13/60 where 'Duro' nozzles of 1.65 mm orifice were used 
instead. To charge the sprayers, a Birchmeier 'Ideal' charge pump was used at 
Hantane, Kirimetiya and Bandarapola and the Favori-Colibri 'Vitiver' charge 
pump in the remaining three experiments. 

The weights of green leaf of alternate pluckings were recorded at Hantane, 
Kirimetiya and Bandarapola under the supervision of the staff of the Institute. 
In the three remaining experiments, the weights of all the pluckings were recorded 
under the supervision of the staff of the estates. 

RANDOMIZED BLOCK TRIALS 

In experiments carried out at Hantane, Kirimetiya and Bandarapola, the 
dosages of dieldrin used were high (Table 1) in order to find out the maximum 
effect on yield of tea. 

EXPERIMENT No. 1/60, HANTANE ESTATE 

There were six randomized blocks, each containing four plots of 500 bushes. 
The total number of plots was thus 24, namely 12 dieldrin-sprayed and 12 untreated. 
The individual blocks were scattered in a tea field which was not sprayed with 
dieldrin except on the treated plots. The type of pruning was 'cut-across' at 
18 inches. 

The experimental area was pruned from 22nd to 29th February 1960, and 
sprayed from 29th February to 4th March. Some rain fell (0.21 in.) on February 
29th after the day's spraying had been completed. 

Influence of dieldrin spraying on the number of live adults 

There was no significant difference between the numbers of live adults on 
treated and on control plots in the pre-treatment examination. Table 2 shows 
that there were very large differences between the number of live adults on treated 
and control plots in all four post-treatment examinations, i.e. at 9, 12, 15 and 18 
months after spraying; all these differences are statistically significant. Examina­
tions Nos. 4 and 5 show that in June and August 1961 , i.e. 15-18 months after 
spraying, a few adults were found on the sprayed plots. 

Influence of dieldrin spraying on the total number of galleries 

The differences in the total number of galleries between treated and control 
plots before spraying was insignificant (Table 2). The differences in all four 
post-treatment examinations were statistically significant in the 2nd and 3rd 
examinations at P=0.05, and in the 4th and 5th examinations at P=0.001. 

Influence of dieldrin spraying on the percentage of standard units with 
young bark 

The differences between the percentages of standard units with young bark 
on treated and on control plots before spraying, as well as in examinations Nos. 2, 3 
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a n d 4 a r e n o t s t a t i s t i ca l ly s igni f icant . I n e x a m i n a t i o n N o . 5 , i.e. 18 m o n t h s af ter 
s p r a y i n g , t h e d i f fe rence b e c a m e s igni f icant ( P = 0 . 0 0 1 ) ( T a b l e 2 ) . 

T h e non-s ign i f i cance of t h e l a r g e i n c r e a s e of t h e n u m b e r of u n i t s w i t h y o u n g 
b a r k o b t a i n e d i n e x a m i n a t i o n N o . 4 w a s d u e t o a v e r y l a r g e v a r i a t i o n b e t w e e n t h e 
p l o t s , a n d i t is t h o u g h t t h a t t h e s a m p l i n g e r r o r o n a s a m p l e s ize of 25 s t a n d a r d 
u n i t s p e r p l o t w a s v e r y h i g h . I t m a y b e c o n c l u d e d f rom these resu l t s t h a t t h e 
f o r m a t i o n of n e w w o o d af ter p r u n i n g is c o n s i d e r a b l y r e t a r d e d i n t h e bushes infested 
b y S h o t - h o l e Bore r , b u t t h a t i n o r d e r t o d e t e c t t h i s a t a n ea r ly d a t e , a s a m p l e l a r g e r 
t h a n 25 s t a n d a r d u n i t s p e r p l o t shou ld b e t a k e n . 

Influence of dieldrin spraying on the yield of tea 

T a b l e s 3 a n d 4 s h o w t h a t t h e effect of d i e l d r i n s p r a y i n g o n t h e y i e ld of t e a 
does n o t b e c o m e a p p a r e n t u n t i l 12 m o n t h s af ter s p r a y i n g . F r o m th i s t i m e o n w a r d s , 
t h e r e is a p rogress ive y ie ld i nc rea se w h i c h is s ignif icant a n d w h i c h h a s p r o b a b l y 
n o t r e a c h e d i t s p e a k b y t h e e n d of A u g u s t 1 9 6 1 , i.e. 18 m o n t h s a f te r s p r a y i n g . 

Correlations 

T a b l e 5 shows t h a t t h e r e exis ts a pos i t ive c o r r e l a t i o n b e t w e e n t h e n u m b e r of 
l ive a d u l t s a n d t h e t o t a l n u m b e r of ga l le r ies , w h e r e a s t h e n u m b e r of l ive a d u l t s is 
inverse ly c o r r e l a t e d w i t h t h e p e r c e n t a g e of s t a n d a r d u n i t s w i t h y o u n g b a r k a n d 
w i t h t h e y ie ld o f t e a . 

T a b l e 6 shows t h a t i n t h e p e r i o d of 1 2 - 1 8 m o n t h s af ter s p r a y i n g t h e r e w a s a n 
inve r se c o r r e l a t i o n b e t w e e n t h e t o t a l n u m b e r of ga l le r ies a n d t h e y ie ld of t e a , a n d 
t h a t i n t h e p e r i o d of 1 5 - 1 8 m o n t h s a f te r s p r a y i n g t h e c o r r e l a t i o n coefficiont w a s 
h i g h . 

C o m p a r i s o n of t h e d a t a g i v e n i n T a b l e s 5 a n d 6 shows t h a t t h e r e l a t i o n s h i p 
b e t w e e n t h e t o t a l n u m b e r of ga l le r ies a n d y ie ld ( r = - 0 . 7 5 t o - 0 . 7 8 ) is closer t h a n 
t h a t b e t w e e n t h e n u m b e r of l ive a d u l t s a n d y ie ld ( r = - 0 . 5 8 t o - 0 . 7 3 ) . T h e n u m b e r 
of ga l le r ies t he re fo re seems t o g i v e a b e t t e r p i c t u r e of t h e effect o f S h o t - h o l e Bore r 
o n y ie ld t h a n t h e n u m b e r of l ive a d u l t s . T h i s is n o t s u r p r i s i n g s ince t h e n u m b e r of 
ga l le r ies r e p r e s e n t s t h e a c c u m u l a t e d s h o t - h o l e - b o r e r a t t a c k ove r t h e p e r i o d , w h e r e ­
as t h e n u m b e r of l ive a d u l t s r e p r e s e n t s o n l y t h e a t t a c k g o i n g o n a t o n e t i m e . 

I t a p p e a r s f rom T a b l e 2 t h a t t h e t o t a l n u m b e r s of ga l le r ies p e r 50 s t a n d a r d 
u n i t s i n t h e c o n t r o l 15 a n d 18 m o n t h s a f te r s p r a y i n g w e r e 67 a n d 79 respec t ive ly 
a n d i n t h e t r e a t e d p l o t s w e r e 22 a n d 13 respec t ive ly , t h e di f ferences b e i n g 45 a n d 
68 ga l le r ies p e r 50 s t a n d a r d u n i t s r e spec t ive ly . Because t he se differences co r res ­
p o n d w i t h y ie ld inc reases of 3 1 % a n d 5 3 % respec t ive ly o n t h e s p r a y e d p lo t s , o n e 
m a y c o n c l u d e t h a t a n a t t a c k of a b o u t 40 gal le r ies p e r 50 s t a n d a r d u n i t s c o r r e s p o n d s 
w i t h a loss o f y i e ld of a b o u t 2 5 % . 

I t w a s s h o w n p rev ious ly ( J u d e n k o 1958, T a b l e 5) t h a t 40 ga l le r ies p e r 50 
s t a n d a r d u n i t s is t h e lowes t level of s h o t - h o l e - b o r e r in fes ta t ion , a t w h i c h , i n t h e 
o p i n i o n of s o m e o f t h e p l a n t e r s , t h e y ie ld o f t e a is v is ib ly d e c r e a s e d . 

T a b l e 7 shows t h a t t h e c o r r e l a t i o n coefficient of t h e r e l a t i o n s h i p b e t w e e n 
t h e p e r c e n t a g e o f s t a n d a r d u n i t s w i t h y o u n g b a r k a n d t h e y ie ld of t e a i n t h e p e r i o d 
1 2 - 1 8 m o n t h s a f t e r s p r a y i n g is s igni f icant a l t h o u g h n o t h i g h . I t i n d i c a t e s t h a t 
t h e r e exists a d i r e c t r e l a t i o n s h i p b e t w e e n y ie ld of t e a a n d t h e p r o d u c t i o n of y o u n g 
w o o d , w h o s e d e v e l o p m e n t a f te r p r u n i n g w a s i n c r e a s e d i n d i r e c t l y b y d i e l d r i n 
s p r a y i n g . 
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TABLE 2.—The effects of dieldrin spraying of recently pruned tea on infestation with Shot-hole Borer 
up to 18th months later. 

Occu RRENCE PER 50 STANDARD U NITS 

Expt. 
No. 

Date 
of Exam. 

No. 
Months 

after 
spray 

Date of 
examina­

tion 

Live! idults galleries 
Standard units with 

young bark Expt. 
No. spray 

in 
1960 

Exam. 
No. 

Months 
after 

spray 
Date of 

examina­
tion 

Avg. no. 
in control 

% less in 
expt. plots 

Avg. no. 
in control 

% less in 
expt. plots 

Avg. no. 
in control 

% increase 
in expt. plots 

1/60 4 . 3 1 Before 22-29 .2 .60 14 29 91 9 11 18 

2 9 24-25.11.60 4 100 66 17 1 300 

3 12 22-23.2 .61 15 100 64 36 8 2 

4 15 8-9 .6 .61 33 94 67 67 19 37 

5 18 25-29.8 .61 61 90 79 78 16 81 

7/60 15.3 1 Before 11-14.3.60 16 0 78 0 9 0 

2 8 21-22.11.60 43 98 73 12 2 100 

3 11 27 .2 .61 15 87 81 18 1 430 

4 15 12-13.6.61 10 90 68 47 10 40 

5 18 5 -6 .9 .61 10 70 61 46 5 220 

13/60 22.4 1 Before 19-20.4.60 20 25 70 0 1 100 

2 7 23 .11 .60 1 100 57 0 1 33 

3 12 17-18.4.61 9 100 47 0 7 0 

4 15 17-18.7.61 4 75 43 17 17 6 



TABLE 3.—The effects of dieldrin spraying of pruned tea on yields of green leaf. The yields are given as the totals from the beginning 
of the pruning cycle from alternate pluckings, calculated in lb per acre of 2,500 bushes. In the cases starred* the yields are 

adjusted to 200 bushes per plot. 

Expt. 
No. 

Date of 
spray in 

1960 

Period of time 
when yield was 

examined 

Months 
after 
spray 

Yield of 
untreated 

plots 

% increase 
over control 
not sprayed 

Significance 

1/60 29 .2 -4 .3 7 .7 -8 .12 .60 9 499 3 Not sign. 

7 .7 .60-2 .3 .61 12 820 5 Not sign. 

7 .7 .60-8 .6 .61 15 1241 14 sign. ( P = 0 . 0 5 ) 

7 .7 .60-31 .8 .61 18 1494 21 Highly sign. ( P = 0 . 0 1 ) 

7/60 15.3 10.8-23.11.60 8 524* 12 sign. ( P = 0 . 0 5 ) 

10 .8 .60-15.2 .61 11 831* 15 sign. ( P = 0 . 0 5 ) 

10.8 .60-21.6 .61 15 1523* 16 sign. ( P = 0 . 0 5 ) 

10.8 .60-31.8 .61 18 1810* 16 sign. ( P = 0 . 0 5 ) 

13/60 22.4 12.8-25.11.60 7 685* 6 Not sign. 

12.8 .60-21.4 .61 12 1401* 4 Not sign. 

12.8 .60-21.7 .61 15 1908* 6 Not sign. 



T A B L E 4.—Influence of dieldrin spraying on yield of tea 

Expt. 
No. Estate 

Date of 
spraying 
in 1960 

Period when 
yield was 
examined 

Months 
after 

spraying 

Yield of green leaf of -
alternate pluckings in 
lbs/acre (2,500 bushes 

per acre) in control 

--•^•increase 
in yield 

Significance of 
increase 

1/60 Hantane 29 .2 -4 .3 7 .7 -8 .12 .60 0—9 499 3 Not sign. 

8 .12 .60-2 .3 .61 9—12 344 7 .5 Not sign. 

2 .3 .61 -8 .6 .61 

8 .6 -31 .8 .61 

12—15 

15—18 

474 

296 

31 

53 

Very highly 
sign. (P=0 .001) 
Very highly 
sign. (P=0 .001) 

7/60 Kirimetiya 15.3 10 .8-23.11.60 0—8 524* 12 sign. ( P = 0 . 0 5 ) 

9 .11 .60-15 .2 .61 8—11 307* 18 sign. ( P = 0 . 0 5 ) 

15 .2-21.6 .61 11—15 692* 18 sign. ( P = 0 . 0 5 ) 

21 .6-31 .8 .61 15—18 287* 7 Not sign. 

13/60 • Bandarapola 22.4 24 .3 -23 .6 .61 11—14 613* 6 Not sign. 

21 .4 -23 .6 .61 12—14 330* 8 .5 sign. ( P = 0 . 0 5 ) 

21 .4 -1 .9 .61 12—16 744* 8 .5 sign. ( P = 0 . 0 5 ) 

*Tield adjusted to zoo plants per plot. 



T A B L E 5.—-Expt.i/6o. Hantane: Relationship between the number of live adults and (a) total number of galleries, (b) percentage of 
standard units with young bark, and (c) yield of green leaf 

Correlation with: 
Total no. of galleries 

Mean of June and August 
1961 Exams. 

% of standard units with young 
bark. Mean of June and 

August 1961 Exams. 

Yield of green leaf 
2 .3 -31 .8 .61 

L I V E A D U L T S 

June 1961 examination r = +0 .789** — . r = — 0 . 5 7 9 * 

August 1961 examination r = + 0 . 9 1 9 * * * — r = — 0 . 6 8 6 * 

Mean of June and August 1961 
examinations r = + 0 . 9 2 1 * * * r = — 0 . 5 9 8 * r = — 0 . 7 3 1 * * 

* significant at P=0.05 
'*significant at P= o. 01 
'*sigmficant at P—o.oor 



TABLE 6.—Expt. i\6o, Hantane: Relationship between the total number 

of galleries and weight of the yield of tea 

E x a m i n a t i o n o f t o t a l n u m b e r 
o f g a l l e r i e s 

T o t a l n u m b e r o f 
g a l l e r i e s 

Y i e l d o f g r e e n l e a f i n t h e 
P e r i o d 1 2 - 1 8 m o n t h s af ter 

s p r a y i n g , f r o m 2 - 3 - 6 1 t o 
3 1 - 8 - 6 1 

D a t e 
M o n t h a f ter 

s p r a y i n g 

T o t a l n u m b e r o f 
g a l l e r i e s 

Y i e l d o f g r e e n l e a f i n t h e 
P e r i o d 1 2 - 1 8 m o n t h s af ter 

s p r a y i n g , f r o m 2 - 3 - 6 1 t o 
3 1 - 8 - 6 1 

2 2 - 2 3 . 2 . 6 1 1 2 G l r = - 0 . 4 8 8 ( P = 0 . 0 5 ) 

8 - 9 . 6 . 6 1 15 G 2 r = - 0 . 7 6 0 ( P = 0 . 0 0 1 ) 

2 5 - 2 9 . 8 . 6 1 1 8 G 3 
G 4 ( m e a n o f G 2 & G 3 ) 

r = - 0 . 7 4 8 ( P = 0 . 0 0 1 ) 
r = - 0 . 7 8 8 ( P = 0 . 0 0 1 ) 

TABLE 7.—Expt. i\6o, Hantane: Relationship between yield of tea and 

production of young bark 

E x a m i n a t i o n s o 
o f g a l l 

' t o t a l n u m b e r 
e r i e s 

B = % o f s t a n d a r d u n i t s 
w i t h y o u n g b a r k 

Y i e l d o f g i 
lb /a 

e e n l e a f i n 
e r e 

D a t e 
M o n t h s a f t e r 

s p r a y i n g 

B = % o f s t a n d a r d u n i t s 
w i t h y o u n g b a r k F r o m 2 . 3 — 

8 - 6 - 6 1 , «.«. 1 2 -
15 m o n t h s 

a f ter s p r a y i n g 

F r o m 2 . 3 — 
3 1 - 8 - 6 1 , i.e. 1 2 

- 1 8 m o n t h s 
af ter s p r a y i n g 

8 - 9 . 6 . 6 1 

2 5 - 2 9 . 8 . 6 1 

15 

1 8 

B 1 

B 2 

B 3 ( m e a n o f B I + B 2 ) 

r = 0 . 4 5 8 * 

r = 0 . 4 1 4 * 

r = 0 . 4 5 4 * 

r = 0 . 4 6 9 * 

r = 0 . 5 7 2 * * 

'significant at P=o.o5 

''significant at P=o.oi 

The correlation coefficients obtained (Table 7) are too low to be of any 
practical use in predicting yield increases caused by dieldrin spraying from increases 
in the percentage of standard units with young bark. The low correlation co­
efficients are at least partly due to the small sample size (25 standard units) per plot. 

Influence of dieldrin spraying on Tea Tortrix population 

Examinations were carried out monthly from March 1960 till May 1961, 
except in September. The highest population was found in August, i.e. 6 months 
after dieldrin spraying, when 64 caterpillars were recorded per 100 treated bushes 
and 15 caterpillars per 100 control bushes. Thus, there was no outbreak of Tortrix 
on plots of 500 bushes scattered in an unsprayed field. 
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Influence of dieldrin spraying on taint and on the liquoring properties 
of manufactured tea 

These points were investigated for the first and second tippings, in May and 
June 1960 respectively, and also for pluckings carried out in August and September 
1961 over 18 months after spraying. The first tipping was done on 25th May 
1960, i.e. 82 days after spraying; rainfall between spraying and tipping amounted 
to 20.17 in. The second tipping was done 103 days after spraying during which 
period rainfall amounted to 25.3 in. All tipped leaf from the treated and control 
plots of these two tippings was manufactured by the Technologist of the Tea Reseach 
Institute of Ceylon, who reported that the made tea was free from taint and showed 
no difference from the control as regards liquoring properties. The taint and 
liquoring properties of made tea were also the same in pluckings carried out on 
the 31st of August, and 7th and 14th September 1961, i.e. about 18 months after 
spraying, when the treated plots yielded 52%, 75% and 60% more green leaf 
respectively than the control plots. The above-mentioned investigations show that 
dieldrin spraying does not in any way affect the quality of the made tea. 

Influence of dieldrin spraying on dieldrin residues in made tea 

Samples of treated and manufactured teas obtained from the first tipping, 
which were taken 82 days after spraying, were sent to the Shell International 
Company in England for examination of dieldrin residues. A residue of 0 .08 p.p.m. 
of dieldrin residue was found. It should be noted that 5.1 lb. dieldrin per acre 
was used in this experiment. The residue was less than the tolerance of 0 .1 p.p.m. 
or 0.25 p.p.m. set for dieldrin on several food crops in the U.S.A. (U.S.D.A., 1961) . 

Conclusions 

The following results of dieldrin sprayings, applied at Hantane to tea bushes 
soon after pruning at the rate of 5.1 lb per acre, were obtained during the first 
18 months after treatment: dieldrin-spraying decreased significantly the number 
of live adults and the total number of galleries in 9 - 1 8 months after treatment, 
and increased significantly the number of standard units with young bark in the 
first 18 months after spraying and the yield of tea in the period 1 2 - 1 8 months after 
pruning, but it did not alter the quality of manufactured tea. 

During the first 18 months of observations a positive correlation was found 
between the number of live adults and the total number of galleries made by Shot-
hole Borer and also between the number of standard units with young bark and 
the yield of tea. 

Inverse relationships were found between the total number of galleries and 
the yield of tea, and between the number of live adults and the percentage of 
standard units with young bark. 

Dieldrin spraying did not significantly increase the Tea Tortrix population 
and did not affect the taint and liquoring properties of made tea, but very small 
dieldrin residues were present in the tea made from leaf obtained from the first 
tipping. 
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EXPERIMENT No. 7/60, KIRIMETIYA ESTATE 

T h e r e w e r e four r a n d o m i z e d b locks , e a c h b lock c o n t a i n i n g four p l o t s of a b o u t 
200 b u s h e s . T h e t o t a l n u m b e r o f p lo t s w a s t h u s 16, n a m e l y 8 t r e a t e d a n d 8 u n ­
t r e a t e d . A s a t H a n t a n e , t h e b locks w e r e s u r r o u n d e d b y u n s p r a y e d t e a i n a n 
u n s p r a y e d field, b u t w e r e n o t so s c a t t e r e d as a t H a n t a n e . I t w a s a s s u m e d , d u r i n g 
t h e m a r k i n g o u t of t h e e x p e r i m e n t a l a r e a , t h a t t h e n u m b e r of b u s h e s p e r p l o t w a s 
200 w h e r e a s i n fact i t v a r i e d s o m e w h a t o w i n g to v a c a n c i e s . I n t h e c o m p u t a t i o n s 
s h o w n i n T a b l e s 3 a n d 4 i n r e spec t of t h e y ie lds of t e a , c o r r e c t i o n s h a v e b e e n m a d e 
for t h e a c t u a l n u m b e r s of bushes . 

T h e f igures for y ie ld of g r e e n leaf o b t a i n e d i n Block 4 of t h e t r i a l a r e r a t h e r 
i n c o n s i s t e n t a n d a r e the re fo re i g n o r e d . T h e figures s h o w n in T a b l e s 3 a n d 4 
re fe r t o t h e resu l t s o b t a i n e d i n Blocks 1, 2 a n d 3 o n l y . 

T h e e x p e r i m e n t a l a r e a w a s p r u n e d o n 9 t h a n d 10 th M a r c h , I 9 6 0 ; t h e t y p e of 
p r u n i n g w a s l i gh t a t 18 i n c h e s . T h e a r e a w a s s p r a y e d o n 15 th M a r c h d u r i n g 
d r y w e a t h e r . 

T a b l e 2 shows t h e differences b e t w e e n t h e n u m b e r s of l ive a d u l t s o n t r e a t e d 
a n d c o n t r o l p lo t s , w h i c h w e r e s igni f icant i n e x a m i n a t i o n s m a d e a t 8, 11 a n d 15 
m o n t h s a f t e r s p r a y i n g ( T a b l e 8 ) . T h i s d i f fe rence w a s n o t s ignif icant i n t h e p r e -
t r e a t m e n t e x a m i n a t i o n , n o r in t h e e x a m i n a t i o n m a d e 18 m o n t h s af ter s p r a y i n g . 

T a b l e 2 shows also t h e di f ferences b e t w e e n t h e t o t a l n u m b e r s of gal ler ies o n 
t r e a t e d a n d c o n t r o l p lo t s , w h i c h w e r e s ignif icant i n e x a m i n a t i o n s c a r r i e d o u t a t 
1 1 , 15 a n d 18 m o n t h s a f te r s p r a y i n g , b u t n o t s igni f icant i n t h e first t w o e x a m i n a t i o n s 
( T a b l e 8 ) . 

I f t h e di f ferences i n n u m b e r s of ga l le r ies b e t w e e n a l l t h e s p r a y e d a n d a l l t h e 
u n s p r a y e d p lo t s a r e a v e r a g e d , t h e y a m o u n t t o a n a v e r a g e for t h e las t t h r e e e x a m i n a ­
t i ons o f 20 ga l le r ies p e r 50 s t a n d a r d u n i t s , t h e s a m p l e size b e i n g 200 s t a n d a r d u n i t s . 
O n t h e bas is of t h e resul t s o b t a i n e d a t H a n t a n e , s u c h a d i f ference w o u l d c o r r e s p o n d 
w i t h a n i n c r e a s e i n y ie ld o n t h e t r e a t e d p lo t s of a p p r o x i m a t e l y 1 5 % , w h i c h is of 
t h e s a m e o r d e r of m a g n i t u d e as t h a t a c t u a l l y r e c o r d e d , i.e. 1 6 % . I t m a y b e con ­
c l u d e d , t he re fo re , t h a t a s a m p l e s ize of 25 s t a n d a r d u n i t s wi l l s h o w u p y ie ld differ­
e n c e s o f n o t less t h a n 5 0 % ( H a n t a n e ) , a n d a s a m p l e s ize of 200 u n i t s wi l l s h o w u p 
y i e l d d i f fe rences of 1 5 % ( K i r i m e t i y a ) . 

T h e di f ferences b e t w e e n t h e p e r c e n t a g e s of s t a n d a r d u n i t s w i t h y o u n g b a r k 
o n t r e a t e d a n d c o n t r o l p l o t s w e r e s igni f icant o n l y in t h e e x a m i n a t i o n s c a r r i e d o u t 
a t 11 a n d 18 m o n t h s a f te r s p r a y i n g ( T a b l e 8 ) . 

T A B L E 8.—Expt. y\6o, Kirimetiya: effect of dieldrin spray on live adults, 
galleries and production of young wood. 

E x a m . M o n t h s a f ter N o . o f l i v e T o t a l n o . o f P e r c e n t , o f s t a n d ­
N o . s p r a y i n g a d u l t s g a l l e r i e s a r d u n i t s w i t h s p r a y i n g g a l l e r i e s 

y o u n g b a r k 

1 P r e - t r e a t m e n t — 
e x a m i n a t i o n 

2 8 + — — 
3 11 + + + 
4 15 + + — 
5 1 8 + + 

+ significant effect of dieldrin spray at P=o.os 
— non-significant effect of dieldrin spray at P=o.o$ 
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T a b l e 3 shows t h a t t h e differences b e t w e e n t h e t o t a l y ie lds of t e a o n t r e a t e d 
a n d c o n t r o l p lo t s w e r e s ignif icant a t P = 0 . 0 5 i n t h e e x a m i n a t i o n s c a r r i e d o u t a t 
8, 11 , 15 a n d 18 m o n t h s af ter s p r a y i n g . T a b l e 4 shows t h a t t he se differences 
w e r e s igni f icant w i t h i n t h e pe r iods of 0 - 8 m o n t h s a n d 1 1 - 1 5 m o n t h s af ter s p r a y i n g , 
b u t t h a t t h i s d i f ference w a s n o t s ignif icant i n t h e p e r i o d 1 5 - 1 8 m o n t h s af ter s p r a y i n g . 

S ign i f ican t co r r e l a t i ons h a v e n o t y e t b e e n found b e t w e e n t h e y ie ld of t e a 
a n d s u c h fac tors as n u m b e r of l ive a d u l t s , t o t a l n u m b e r s of ga l le r ies , a n d p e r c e n t a g e 
o f s t a n d a r d u n i t s w i t h y o u n g b a r k i n t h e K i r i m e t i y a e x p e r i m e n t . T h e t o t a l n u m b e r 
o f ga l le r ies w a s n e g a t i v e l y c o r r e l a t e d w i t h p e r c e n t a g e s of s t a n d a r d u n i t s w i t h 
y o u n g b a r k ( r = - 0 . 6 6 , s igni f icant a t P = 0 . 0 5 ) for S e p t e m b e r 1 9 6 1 . 

T a b l e 9 shows t h a t t h e r e exists a s ignif icant pos i t ive r e l a t i o n s h i p b e t w e e n t h e 
n u m b e r of l ive a d u l t s a n d t h e t o t a l n u m b e r of ga l le r ies i n J u n e 1961 o n l y . 

TABLE 9.—Expt. 7/60, Kirimetiya: relationship between 
numbers of Use adults and total numbers of galleries 

N o . o f l i v e a d u l t s 

T o t a l n u m b er o f g a l l e r i e s 

N o . o f l i v e a d u l t s E x a m , c a r r i e d o u t 
i n J u n e , 1 9 6 1 

E x a m , c a r r i e d o u t 
i n S e p t e m b e r , 1 9 6 1 

J u n e 1961 

S e p t e m b e r 1 9 6 1 

r = + 0 . 7 8 * * r = + 0 . 4 4 

r = + 0 . 3 6 

(**significant al P=o.oi) 

T h e c o r r e l a t i o n s a r e n o t n e a r l y so g o o d i n th i s e x p e r i m e n t a s i n t h e H a n t a n e 
t r i a l . T h i s is p r o b a b l y d u e t o t h e sma l l s a m p l e s ize of 25 s t a n d a r d u n i t s p e r p lo t 
a n d to t h e l ow level of i n fe s t a t ion i n th i s e x p e r i m e n t i n J u n e a n d especia l ly i n 
S e p t e m b e r 1961 ( T a b l e 2 ) . 

Influence of dieldrin spraying on Tea Tortrix 

E x a m i n a t i o n s w e r e c a r r i e d o u t m o n t h l y f rom M a y 1960 ti l l M a y 1 9 6 1 , e x c e p t 
i n S e p t e m b e r . T h e h i g h e s t p o p u l a t i o n w a s found in J u l y , i.e. 21 ca t e rp i l l a r s p e r 
100 t r e a t e d b u s h e s a n d 6 c a t e r p i l l a r s p e r 100 c o n t r o l b u s h e s . T h e r e w a s n o o u t ­
b r e a k . 

Conclusions 

I n t h e K i r i m e t i y a e x p e r i m e n t , t h e n u m b e r s of l ive a d u l t s a n d t h e t o t a l n u m b e r s 
of ga l le r ies w e r e less as a r e su l t of d i e l d r i n s p r a y i n g , a l t h o u g h t h e p e r c e n t a g e c o n t r o l 
w a s n o t as g o o d as i n t h e H a n t a n e e x p e r i m e n t . S igni f icant y ie ld increases w e r e 
a lso o b t a i n e d a t K i r i m e t i y a , b u t a g a i n t h e y w e r e s m a l l e r t h a n a t H a n t a n e . A n 
inc rea se i n t h e p e r c e n t a g e of s t a n d a r d u n i t s w i t h y o u n g b a r k also o c c u r r e d a t 
K i r i m e t i y a . 

E v i d e n c e w a s o b t a i n e d to s h o w t h a t t h e effect of sho t -ho l e -bo re r infes ta t ion 
o n y ie ld is closely r e l a t e d t o t h e t o t a l n u m b e r of ga l le r ies . T h e e x t e n t t o w h i c h 
th i s effect c a n b e d e m o n s t r a t e d is d e p e n d e n t u p o n s a m p l e s ize. F o r a s a m p l e 
s ize of 200 s t a n d a r d u n i t s , y ie ld increases of 1 5 % c o u l d b e d e m o n s t r a t e d a n d w e r e 
f o u n d to c o r r e s p o n d w i t h a d i f ference i n a c c u m u l a t e d b o r e r a t t a c k of 20 ga l le r ies 
p e r 50 s t a n d a r d u n i t s . 
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EXPERIMENT No. 13/60, BANDARAPOLA GROUP 

There were four randomized blocks, each containing 4 plots of about 200 
bushes. The total number of plots was thus 16, namely 8 treated and 8 untreated. 
Each block was surrounded by unsprayed tea. Although variation in the numbers 
of bushes per plot was small, these numbers were adjusted to 200 bushes per plot 
in respect of the yield figures shown in Tables 3 and 4. 

The experimental area was pruned on 18th and 19th April, 1960. The 
method of pruning was light, at 18 inches. Spraying was carried out on 22nd 
April in dry weather, which was followed by rainfall (0.85"). 

Influence of dieldrin spraying on the number of live adults, the total 
number of galleries and the yield of tea 

Tables 2 and 3 show that significant increases in the yield of tea on the treated 
plots were found only in the period from 12-14 and 12-16 months after spraying. 
Because the number of live adults and the total number of galleries in the control 
and sprayed plots were very low in this trial (Table 2), tests of statistical significance 
were not applied to these observations per se nor in relation to the obtained signifi­
cant increase in yield of tea in the last few months. 

Had the sample size of the number of standard units per plot been larger, 
some relationship might have become evident. To overcome these difficulties, it 
was shown previously that a rough approach may be adopted, i.e. by relating the 
differences in number of galleries (on the basis of 50 standard units) between all 
the sprayed and unsprayed plots with the yield difference obtained. 

In examination No. 4 (Table 2), which was carried out in July 1961, the 
difference amounted to 7 galleries per 50 standard units (sample size: 200 standard 
units), which on the basis of the yield responses obtained at Hantane, would corres­
pond with a percentage yield increase of ^ x 30% =5.25%. This is of the 
same order of magnitude as the yield increase actually obtained, approximately 
8% in July and August 1961 (Table 3). 

Influence of dieldrin spraying on Tea Tortrix 

Examinations were carried out monthly from May 1960 till May 1961, except 
in September. The highest population was found in July, i.e. 26 caterpillars per 
100 treated bushes and 14 caterpillars per 100 control bushes. There was no 
outbreak. 

Summary and conclusions regarding the randomized-block field experi­
ments 

1. A single application of dieldrin had the following effects in the first 15-18 
months after pruning: 

(a) it decreased the number of live adults of Shot-hole Borer and the number 
of galleries made by this pest in the tea branches; 

(b) it did not increase appreciably the infestation with Tea Tortrix, on plots 
of the size used in these trials; 
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(c) it increased significantly the number of standard units with young bark, 
and the weight of the green leaf harvested; 

(d) it had no effect whatsoever on the taint and liquoring properties of the 
manufactured tea; 

(e) it caused a very slight dieldrin residue in the manufactured tea made 
from the leaf, that was obtained from the first tipping. 

2. A sample size of 25 standard units is too small to predict reliably, from 
the number of galleries, increases in yield of less than 50% in the tea bushes 18 
months after pruning. Differences in the number of galleries in samples of 200 
standard units on the other hand appeared to give a good indication of yield increases 
as small as 10%. 

3. For practical purposes, it would be useful to be able to estimate from the 
borer attack on a given field whether spraying would be economically worth while. 
In these experiments, there was an increase in yield of the order of 30% on the 
sprayed plots at the time, (i.e. not over the whole pruning cycle) that the accumu­
lated attack on the untreated plots was heavier by 40 galleries per 50 standard 
units. Within the range of yield increases encountered (between 0% and 60%) 
and the numbers of galleries observed (up to 80 galleries per 50 standard units) 
in the first 18 months after spraying, the relationship between yield differences 
and differences in attack (galleries) was probably linear. This point needs further 
investigation. All three experiments have been continued. 

LARGE-SCALE EXPERIMENTS 

Three large-scale experiments were laid out at Rye, Queenstown and Demodera 
(Table 1). These experiments were designed by the Shot-hole Borer Sub-committee 
of the Tea Reseach Institute of Ceylon. 

Each of these experiments occupied either the whole or the greater part of a 
field and the experimental area was divided approximately into four parts. The 
yields from 7-8 plucking rounds before pruning were weighed separately for the 
four different parts. 

After pruning, two opposite quarters were left as controls, and the other two 
were sprayed with dieldrin. Each dieldrin block was roughly divided into two 
halves, one of which was to be sprayed with DDT on the foliage to suppress cater­
pillars of Tea Tortrix. 

The following types of pruning were used in the individual experimental 
areas: at Rye, cut across, with lungs 18 in. above ground level; at Queenstown, 
medium hard; and at Demodera hard cut-across. 

Dieldrin sprayings were carried out only when the lowest 12 in. of the tea 
bushes were dry. If it began to rain during spraying, the work was stopped. If 
the lower parts of the bushes did not dry before midday, no sprayings were carried 
out on that day. 

It is obvious that the best time to spray dieldrin against Shot-hole Borer is 
during dry periods. 
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A t R y e e s t a t e , d i e l d r i n sp r ay ings w e r e c o m p l e t e d w i t h i n six d a y s , i n four of 
w h i c h i t r a i n e d (0.87 i n . ) af ter t h e d a y ' s w o r k w a s ove r . A t Q u e e n s t o w n , d i e l d r i n 
s p r a y i n g s w e r e c o m p l e t e d w i t h i n 10 d a y s , w i t h ra infa l l o c c u r r i n g d u r i n g t w o d a y s 
( t o t a l a m o u n t 0.43 i n . ) . Because of r a i n y w e a t h e r t h e a r e a a t D e m o d e r a c o u l d 
n o t a l l b e s p r a y e d w i t h d i e l d r i n i n t i m e , so t h a t o n l y 15 ac res w e r e s p r a y e d o u t of 
t h e 18 a c r e s i n t e n d e d . O n th i s e s t a t e , s p r a y i n g w a s c o m p l e t e d w i t h i n 8 d a y s . I t 
r a i n e d o n a l l 8 d a y s ( t o t a l a m o u n t 4.27 i n . ) . T h e n u m b e r of m a n d a y s p e r a c r e 
v a r i e d c o n s i d e r a b l y a n d d e p e n d e d o n t h e n u m b e r of b u s h e s p e r a c r e , t h e size of 
t h e b u s h e s , t h e c o n f i g u r a t i o n of t h e l a n d a n d t h e d i s t a n c e b e t w e e n t h e p laces w h e r e 
t h e s p r a y e r s w e r e filled a n d t h e s p r a y e d a r e a . O n a n a v e r a g e t h e figures for R y e , 
D e m o d e r a a n d Q u e e n s t o w n w e r e 6, 7 a n d 10 m a n - d a y s p e r a c r e r e spec t ive ly . 
I t s h o u l d b e m e n t i o n e d t h a t s o m e p a r t s of t h e s p r a y e d a r e a a t Q u e e n s t o w n w e r e 
v e r y s t e e p , so t h a t t h e s p r a y i n g o p e r a t o r s w e r e a b l e t o s p r a y t h e s e a r e a s on ly w h e n 
g o i n g u p t h e s lope . 

Influence of dieldrin sprayings on the number of live inmates and the 
number of galleries 

j T a b l e 10 shows t h a t w i t h i n 10-11 m o n t h s a f te r d i e l d r i n s p r a y i n g t h e r e w a s a 
c o n s i d e r a b l e r e d u c t i o n i n t h e n u m b e r of l ive i n m a t e s , s o m e r e d u c t i o n i n t h e n u m b e r 
of obv ious ly o p e n ga l le r ies a n d a v e r y sma l l o r n o r e d u c t i o n i n t h e t o t a l n u m b e r of 
ga l l e r i e s . 

TABLE 10.—Influence of dieldrin spraying on the numbers of 
live inmates and of galleries. 

» E x p t . 1 6 / 6 0 
R y e 

E x p t . 1 7 / 6 0 
Q u e e n s t o w n 

E x p t . 1 8 / 6 0 
D e m o d e r a 

P e r i o d o f e x a m i n a t i o n s 
( m o n t h s a f ter s p r a y i n g ) 2 - -11 1 - -11 1 - -10 

N o . o f e x a m i n a t i o n s 10 1 1 1 2 

T r e a t e d C o n t r o l T r e a t e d C o n t r o l T r e a t e d C o n t r o l 

JVo. of galleries:— 
O b v i o u s l y o p e n 3 3 8 8 9 2 1 3 1 1 1 3 2 3 0 
T o t a l 1 , 8 4 7 1 , 9 2 2 1 , 7 7 9 1 , 6 4 7 2 , 2 5 7 2 , 3 8 6 

No. of live inmates:— 
E g g s 0 9 0 3 9 0 3 2 
L a r v a e & p u p a e 0 2 9 7 1 0 7 2 8 5 
A d u l t s 1 4 0 2 6 3 4 6 3 
T o t a l 1 7 8 9 2 0 9 6 1 8 0 

(N.B.—25 standard units with old bark only were examined monthly in each section) 

Influence of dieldrin and DDT sprayings on the number of Tortrix larvae 
and on the yield of tea 

" S i l l o r t o x " a n e m u l s i o n c o n t a i n i n g 25% D D T (Fison ' s (Cey lon) L t d . ) w a s 
u s e d i n a l l t h e D D T s p r a y i n g s . 

A t R y e E s t a t e , D D T s p r a y i n g w a s c a r r i e d o u t o n 9th a n d 10th N o v e m b e r 
1960 a t t h e r a t e of 1.9 l b of a c t u a l D D T to 50 g a l p e r a c r e . S p r a y i n g w a s c a r r i e d 
o u t o n l y w h e n t h e fol iage of t h e t e a b u s h e s w a s d r y ( r a i n o n t h e d a y s of s p r a y i n g 
a m o u n t e d t o 0.02 i n . a n d 0.07 i n . ) . I n g e n e r a l , t h e c a t e r p i l l a r p o p u l a t i o n w a s 
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very low. The highest population was found in February 1961, i.e. about 5 months 
after the application of dieldrin. The number of caterpillars found in this month 
per 100 tea bushes amounted to: Control—1; tea sprayed with dieldrin only—18; 
tea sprayed with dieldrin and DDT—38. 

The dates of pruning and of sprayings on the experimental area at Rye were 
as follows: pruning of Block 1—August 31st to September 2nd 1960; dieldrin 
spraying of Block 1—September 10th—13th, (i.e. 8-13 days after pruning); DDT 
spraying of Block 1A—November 9th—10th, (i.e. in two months after dieldrin 
spraying). 

At Queenstown DDT was sprayed on 5th, 6th and 7th of January 1961 at the 
rate of 1.8 lb of actual DDT to 52 gal of water per acre. 

Just prior to the spraying of Block 4A (see Table 11) the leaves were slightly 
wet, but they soon dried. 0.08 in. of rain fell on the 7th of January after the 
spraying was completed. 

It would appear from this experiment (Table 11) done 4-5 weeks after pruning, 
that the dieldrin spraying caused a severe outbreak of Tortrix caterpillars on the 
blocks sprayed with dieldrin only, and that the number of caterpillars on the control 
blocks was lower than on the blocks sprayed with dieldrin. This outbreak appeared 
5 months after the dieldrin spraying and in about a further 4 or 5 months the attack 
almost faded out. Table 11 also shows that DDT spraying applied 3-3$ months 
after dieldrin spraying can reduce the outbreak of caterpillars caused by a dieldrin 
spray at pruning. 

T A B L E 11.—Expt. ij\6o, Queenstown Group: Influence of dieldrin and DDT 
sprayings on Tortrix population. Pruning of Block 4: 25th August— 

2nd September i960. Dieldrin spraying of Block 4: 22nd-28th 
September, i.e. 4-5 weeks after pruning. DDT spraying of 

Block 4A: 6-yth January 1961, i.e. 3-3$ months after 
dieldrin spraying. 

M o n t h s a f ter N o . o f T o r t r i x c a t e r p i l l a r s 
p e r 1 0 0 b u s h e s M o n t h s 

N o . i n C a l e n d a r a f ter N o . i n C a l e n d a r a f ter 
o r d e r m o n t h B l o c k 4 B B l o c k 4 A D D T 

P r u n i n g D i e l d r i n B l o c k 1 D i e l d r i n D i e l d r i n s p r a y i n g P r u n i n g 
s p r a y i n g c o n t r o l o n l y + D D T 

1 N o v . 6 0 2 1 0 1 6 
2 D e c . 6 0 3 2 6 1 4 8 1 8 — 
3 J a n . 6 1 4 3 14 2 4 3 — 
4 F e b . 6 1 5 4 2 0 4 5 , 0 7 6 4 6 1 
5 M a r c h 6 1 6 5 167 1 ,691 2 8 2 
6 A p r i l 6 1 7 6 2 4 9 8 0 0 4 4 1 3 
7 M a y 6 1 8 7 1 2 9 5 1 9 5 0 8 4 
8 J u n e 6 1 9 8 4 6 1 1 4 1 6 5 5 
9 M a y — J u n e 6 1 8 - 9 7 - 8 1 7 5 6 3 3 6 7 3 4 - 5 

1 0 J u l y 6 1 10 9 11 4 9 4 5 6 
11 A u g u s t 6 1 11 10 1 3 4 7 

The yield data of Table 12 would indicate that the outbreak of caterpillars 
did not appreciably decrease the yield of tea. 
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TABLE 12.—Expt. 17/60, Queenstown: Influence of dieldrin 
and DDT sprayings on yield of lea. 

P e r i o d o f 
p l u c k i n g 

M o n t h s 
a f ter 

d i e l d r i n 
s p r a y i n g 

W e i g h t 0 ' g r e e n l e a f ( l b . p e r a c r e ) 
P e r i o d o f 
p l u c k i n g 

M o n t h s 
a f ter 

d i e l d r i n 
s p r a y i n g B l o c k 1 

C o n t r o l 

B l o c k 4 B 
D i e l d r i n 

o n l y 

B l o c k 4 A 
D i e l d r i n 
+ D D T 

N o v e m b e r 1 9 6 0 t o 
A u g u s t 1 9 6 1 
( 2 8 - 2 9 r o u n d s ) 

0 - 1 0 2 , 2 0 3 2 , 3 4 0 2 , 3 5 3 

At Demodera, spraying took place on the 14th February and on 2nd and 
3rd March 1 9 6 1 , at the rate of 1.8 lb of actual DDT to 55 gal of water per acre. 
Just before the DDT spraying of Block 4A (see Table 13) the foliage was wet and 
after the work was completed, it rained (0 .15 in.). 

Comparison of the data given in Tables 11 and 13 suggests that the population 
of caterpillars at the Demodera experiment was lower than at Queenstown, and 
that even on the blocks sprayed with dieldrin, it did not reach epidemic levels. 
As in Queenstown, the outbreak of caterpillars at Demodera appeared about 
5 months after dieldrin spraying and almost disappeared about 4 or 5 months 
later. 

Of the caterpillars found at Rye, Queenstown and Demodera, about 9 0 % 
were Tea Tortrix (Homona cqffearia Nietner) and the rest Tea Leaf Roller (Gracillaria 
theioora Wlsm., Gracillariidae). 

T A B L E 13.—Expt. 18/60, Demodera Group: Influence of dieldrin and DDT 
sprayings on Tortrix caterpillars. Pruning of Block JVo. 4: 28th—30th 

September '60. Dieldrin spraying of Block 4B: 12th—15th October, 
i.e. about 2 weeks after pruning. DDT spraying of Block 4A: 

14th February '61, i.e. about 4 months after dieldrin spraying 

M o n t h s a f t e r N o . o f T o r t r i x c a t e r p i l l a r s 
p e r 1 0 0 b u s h e s M o n t h s 

N o . i n C a l e n d a r a f t e r N o . i n C a l e n d a r a f t e r 
o r d e r m o n t h B l o c k 4 B B l o c k 4 A D D T 

P r u n i n g D i e l d r i n B l o c k 1 D i e l d r i n D i e l d r i n s p r a y i n g P r u n i n g 
s p r a y i n g C o n t r o l o n l y + D D T 

s p r a y i n g 

1 N o v e m b e r 6 0 1 1 0 3 2 
2 D e c e m b e r 6 0 2 2 3 3 2 — 
3 J a n u a r y 6 1 3 3 0 1 3 — 
4 F e b r u a r y 6 1 4 4 2 5 1 0 5 6 8 — 
5 M a r c h 6 1 5 5 1 8 5 5 7 2 1 
6 A p r i l 6 1 6 6 6 3 4 5 3 4 9 2 
7 M a y 6 1 7 7 2 2 2 9 0 2 9 2 3 
8 J u n e 6 1 8 8 6 0 2 5 4 2 9 7 4 
9 J u l y 6 1 9 9 8 2 9 3 9 5 

1 0 A u g u s t 6 1 1 0 1 0 5 5 8 6 
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It would appear from the comparison of data given in Tables 1 0 and 1 3 that 
the reduction in the number of caterpillars on the blocks sprayed with DDT was 
poorer at Demodera than at Queenstown. One of the reasons might well be the 
adverse weather conditions during DDT spraying at Demodera. To summarise, 
the influence of dieldrin and DDT spraying on the numbers of Tortrix caterpillars 
and the influence of these caterpillars on the yield of tea needs further detailed 
investigation. The results obtained so far do not contradict the suggestion of 
Baptist ( 1 9 5 6 ) that the period during which insecticides can safely be applied for 
the control of Shot-hole Borer is limited to the first 3 weeks after pruning and that 
insecticidal applications then are reasonably safe and are unlikely to initiate an 
outbreak of Tortrix. The effect obtained with DDT sprayings against Tea Tortrix 
caterpillars would confirm in general the results of similar investigations carried 
out by Baptist ( 1 9 5 6 ) and Cranham ( 1 9 6 1 ) , and Cranham, Danthanarayana and 
Ranaweera ( 1 9 6 2 ) . 

Influence of dieldrin and DDT sprayings on the yield of tea 
Tables 1 4 , 1 5 and 1 6 show that in the first 1 0 - 1 1 months after spraying the 

yield of tea in the treated blocks in all three field experiments increased somewhat. 
The statistical validity of these results could not be tested owing to the design of 
the trials. 

TABLE 14.—Expt. l6\6o. Rye Estate. Influence of dieldrin 
and DDT sprayings on yield of tea. 

T i m e o f p l u c k i n g s 
M o n t h s 

a f ter 
s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 

W e i g h t o f g r e e n l e a f ( l b s / a c r e ) 

T i m e o f p l u c k i n g s 
M o n t h s 

a f ter 
s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 
B l o c k s 2 & 4 ( C o n t r o l ) B l o c k s 1 & 3 ( T r e a t e d ) T i m e o f p l u c k i n g s 

M o n t h s 
a f ter 

s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 
W e i g h t % W e i g h t % 

B e f o r e p r u n i n g a n d s p r a y ­
i n g . J u l y - A u g u s t 1 9 6 0 — 7 5 9 3 1 0 0 6 1 6 1 0 4 

A t e r p r u n i n g a n d s p r a y ­
i n g . N o v . 1 9 6 0 - 2 4 - 8 - 6 1 11 3 2 4 , 8 2 3 1 0 0 5 , 2 6 7 1 0 9 

TABLE 15.—Expt. 17/60, Queenstown Group: Influence of 
dieldrin and DDT sprayings on yield of tea 

T i m e o f P l u c k i n g s 

M o n t h s 
a f t e r 

s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 

W e i g h t o f g r e e n l e a f ( l b s / a c r e ) 

T i m e o f P l u c k i n g s 

M o n t h s 
a f t e r 

s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 

B l o c k s 1 & 3 
( C o n t r o l ) 

B l o c k s 
( T r e 

2 & 4 
a t e d ) 

T i m e o f P l u c k i n g s 

M o n t h s 
a f t e r 

s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 
W e i g h t % W e i g h t % 

B e f o r e p r u n i n g a n d s p r a y ­
i n g . J u n e - A u g u s t 1 9 6 0 — 8 3 3 7 1 0 0 2 7 5 8 2 

A f t e r p r u n i n g a n d s p r a y ­
i n g . F e b r u a r y - A u g u s t 
1 9 6 1 11 2 7 1 , 9 1 5 1 0 0 2 , 1 7 4 1 1 4 
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T A B L E 16.—Expt. 18/60, Demodera Group: Influence of 
dieldrin and DDT sprayings on yield of tea. 

W e i g h t o f g r e e n l e a f ( l b s / a c r e ) 

T i m e o f p l u c k i n g s 
M o n t h s 

a f ter 
s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 

B l o c k s 1 & 3 
( C o n t r o l ) 

B l o c k s 2 & 4 
( T r e a t e d ) 

M o n t h s 
a f ter 

s p r a y i n g 

N o . o f 
r o u n d s 

e x a m i n e d 
W e i g h t % W e i g h t % 

B e f o r e p r u n i n g a n d s p r a y ­
i n g , J u l y - S e p t . 1 9 6 0 . . . — 7 5 7 1 1 0 0 5 8 8 1 0 3 

A f t e r p r u n i n g a n d s p r a y ­
i n g , J a n u a r y - A u g u s t 1 9 6 1 1 0 2 6 - 2 9 3 , 1 6 0 1 0 0 3 , 3 8 7 1 0 7 

A v e r a g e 
p e r o n e 
r o u n d 2 2 5 1 0 0 2 5 4 1 1 3 

Conclusions 
T h e fol lowing conc lus ions c a n b e d r a w n for t h e p e r i o d c o v e r i n g t h e first 

10-11 m o n t h s af ter s p r a y i n g w i t h 1.6—1.7 l b of a c t i v e i n g r e d i e n t of d i e l d r i n p e r a c r e . 

1. T h e resu l t s s t r o n g l y i n d i c a t e t h a t s p r a y i n g w i t h d i e l d r i n c a u s e d a v e r y 
l a r g e r e d u c t i o n i n t h e n u m b e r of l ive i n m a t e s ins ide t h e b r a n c h e s . 

2. D i e l d r i n s p r a y i n g , c a r r i e d o u t i n a b o u t 4-5 weeks af ter p r u n i n g , c a u s e d 
a severe o u t b r e a k of T e a T o r t r i x ca t e rp i l l a r s , w h e r e a s a p p l i c a t i o n of 
t h i s s p r a y a t a b o u t 2 weeks af ter p r u n i n g , c a u s e d o n l y a smal l o r n o o u t ­
b r e a k . T h i s m a y n o t b e a g e n e r a l conc lu s ion . 

3. F ina l l y , D D T s p r a y i n g a t t h e r a t e of 1.8 l b of a c t i v e i n g r e d i e n t p e r a c r e 
a t 3-4 m o n t h s a f te r d i e l d r i n s p r a y i n g r e d u c e d t h e n u m b e r of T o r t r i x 
c a t e r p i l l a r s . Al l t h r e e e x p e r i m e n t s h a v e b e e n c o n t i n u e d . 
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