
STUDIES I N BLISTER B L I G H T C O N T R O L 

VII. POWER DUSTING WITH "GUPROSANA" DUSTS 

CONTAINING a, 4 AND 6 PER CENT. OF COPPER 

By 

In 1950 D r . D ike of Messrs. Universa l C r o p Protection L i m i t e d , brought 
out to Cey lon his prototype " W h i r l w f h d " power . dusting machine w h i c h 
h a d been designed pr imar i ly for use with the same C o m p a n y ' s " Guprosana " 
fungicidal dusts contain ing various percentages of copper i n the form o f t h e oxy­
chloride. D r . Dike's prel iminary experiments indicated that power dusting mignt 
be economical ly, possible for blister blight control especially on areas too steep for 
knapsack spraying o r where water supplies present a major problem. T h e " W h i r l ­
w i n d " duster can be mounted for-trahspbrt o n an o p e n v a n for dusting along car 
roads, o r when fitted o n a trolley is sufficiently manoeuvrable to be taken a long 
ord inary estate paths. A ful l description o f this duster and its use o n tea p lanta­
tions has already been publ ished by D r . D ike i n the T e a Quar ter ly ( i ) . . 

T h e experiment reviewed i n the present article was designed to test out the 
efficiency o f the ** W h i r l w i n d ' ' duster i n the distr ibution o f *' Cuprosana " d u s t 
and the effectiveness in disease control o f dust formulat ion containing a, 4 a n d 6 
per cent, copper dur ing the south west monsoonal months. T h e limit o f 6 per cent, 
copper in the dust was decided o n both for economic reasons a n d on account o f the 
possibiUty o f excessive copper contaminations i n the made tea should ' higher 
concentrations be employed. App l ica t ion rates were fixed at 5' lbs. o f dust per acre 

;at 5 day intervals for reasons of general agricultural practice.' 

T h e area selected for the experiment was a tea field o n the upper Abbotsforcl 
"Division of Dessford G r o u p , N a n u O v a (elevation approximately 5,009 f t ) . (The 
field lies o n a south-westerly facing hillside with fairly low-lying a n d open country 
for miles i n front of i t T h e position was such as would pe rmi t ; south-west 
"monsoonal winds, d u r i n g the normal monsoonal .weather, to b low over the selected 
^area without obstruction o r deflection. In other words every attempt was made i n 
the selection of a.site over, which dust cou ld c a n y for fairly l o n g distances, .when 
supported by a south westerly originating wind. 

- A cart road for a short distance a n d its continuation as a foot pa th ,d iv ided the 
ar**.* selected tor the experiment into two p a r t s v T h e dusted plots were la id .out ; 
above the road a n d footpath w h i l e t h S unprotected plots, required for comparat ive 
purposes as to the incidence of disease dur ing the experimental per iod, were sited 
below the road to the windward side so as to avoid any carry over of dust dur ing 
d i e dusting operat ion. 

A b o v e the road and footpath three areas o f approximately five acres each were 
selected a n d in each 5 acre block a rectangular plot of one acre (325 ft. long ani l 134 
f t wide) , was wired off. T h e 325 ft. boundary was set r u r m i n g S . W . to N . E . to 
ensure, i f possible, an even ,dust cover with winds b lowing f rom a south-westerly 
direction. O t h e r one acre plots, which remained untreated throughout the 
experiment, were wired off below the road a n d footpath. 



The plots were treated as follows :— 0 ' 
' Hot No. i — Protected with "Cuprosana" 2 % copper dust 

applied at the rate of 5 lbs. per acre every 5 days. 
Plot0.-2- — Protected with "Cuprosana" 4% copper dust 

applied at the rate of 5 lbs. per acre every 5 days. 
! ;̂  Plot No. 3 — Protected with "Cuprosana" 6 % copper dust 

applied at the rate of 5 lbs. per acre every 5 days. 
Hot Nov 4 

Plot No. 5 } No treatment (unprotected). 

From a point midway along the basal wire of each plot to be dusted wooden 
posts, 4) ft long, wereplanted ij ft. into the ground, at points 25, 50, 75 and i c e 
yards along the length of the plot. A few minutes prior to each dusting operation 
glass plates, of known surface area,were placed on top of these posts which stood a 
few inches higher than the surrounding tea bushes/ After the dust clouds had 
settled die glass plates were collected and brought back to the laboratory for 
-estimations of <the amount of copper deposited at the different distances from the 
dusting machine. ' - v •• 

The experiment commenced at the begming of May and concluded on October 
, 15th, when the south-west mcmsoonal period was over. 

.. Dustings and Copper Distribution 

At the coinmencement of the experiment it was decided that all dusting 
operations should be along the road or footpath, even if wind conditions were not 
sufficiently strong to carry the dust cloud over the entire plot Attempts to give a 
cover on the few occasions when winds were not sufficiently strong to cover the 
selected areas would, have complicated the experimental results. . 
; ,' At .each dusting, which was planned for five day intervals, 25 lbs. of each dust 
formulation were applied throuaX me " W In practice, 
however, the intervals between dustings sometimes: ranged from four to six days 
when the fifth Iday fell on a Sunday. On most occasions an application of dust 
followed a day or two after a plucking while the next application,was three to four, 
days before the subsequent pluck, although on a few occasions it was applied two 
days before pluxkinĝ  'V*'V* ! ' ' • • ' ] ' . 

: v . The decision, was made to try to cover each five acre block with 25 lbs. of dust, 
•in which operation me experimental area of one acre should receive its required 5 
.lbs.' quota* In practice, however, thc-inachine curator, unconsciously perhaps, 
;exhibited a tendency to settle a doiid of dust with the one acre experimental area as 
his target Under the conditions of the experiment, therefore, this area was more 
effectively dusted than the complete five acre block. 
'>Pto*i ' (a%: w G^irosAnft ' l M ) and 3 (6% " C>iprpsans *') were' on t>)} occ&f'ons 
more satisfactorily ̂ dusted than plot a (4% " Cuprosana ")*as the dust clouds 
appeared to sweep fairly evenly over the two former plots. The 4% " Cuprosana " 
plot, due to a ravine along one side, suffered from changing wind currents. ' One 
corner at the'extreme top of this plot often received no dust at all. This, viewed in 
connection with the results of the dust carry experiments in the-Talawakelle railway 
tunnel-means very little as it is now known that a negligible amount of copper in 
this.dust formulation carried to 300feet (2). " ' :* * 

1? 
r,-. Table-1 shows 4he results of copper estmiaticaia, expressed as residues on the 
glass plates and on sampln of fifty, third leaves (leaves not usually plucked for 
manufacture), carried cuit during the course of the experiment (June—end of 
September). There were six dustings in each month. 
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Table I . Laboratory estimations of copper residues on plates and third leaves from • 
collections made at varying distances from point of dustings. Copper expressed as . 

parts per million on the leaf dry weight. 

AVERAGE OF S I X DUSTINGS PER MONTH 
Average for 
34 dustings 

Leaves 
•Plato 

June 1951 
Leaves 

•Plata 

July 1931 
Leave* 

•Plate-. 

Aug. 1951 
Leaves 

•Plates 

Sept 1951 
Leaves 

•Plato 

Average for 
34 dustings 

Leaves 
•Plato 

2 % Cuprosana at 
25 yards 
50 

. 7 5 ,* 
- 1 0 0 » 

63 37 
22 23 
14 16 
9 - 17 

58 51 
35 TO 
12 18 

t,; 

4a 27 
27 21 
1 1 14 
7 ty 

93 47 
=4 1 7 , 
13 M* 

64 41 
, 25 aa 

i s 13 
• 9 14 

4% Cuprosana at 
25 yards 
50 » 
75 » 

100 „ 

72 43 
37 21 
13 18 
t l 18 

76 6i 
33 $3 
36 13 
14^ 12 

91 58 
5i 33 
35 « 
18 9 

86 81 
39 45 
30 15 
8 10 

-Hi 

9" 

8l 6l 

13 15 6% Cuprotana ai 
25 yard-, 
50 
75 » 

too „ 

m 79 

87 S 
90 55 
84 3» 
5» 36 
28 18 

1 1 2 103 
69 49 
43 sa 
40 18 

80 77 
37 «7 
30 14 
16 13 

109 105 
71 5« 
46 30 
38 19 

%Tht tquwaleni values in parts pa mUTton an tkt leaf dry weight for the plate estinsatioas gum in this table 
have been calculated by multiplying the total copper in microgram* by 1.5635. Plate net—4 incfirs M. 4 inches. 

Dependence solely on wind (o carry the copper dusts appears to results in un-
evenness of distribution and a fall, in die amount of copper deposited, as the distance 
from the machine increases. Although the amount of copper deposited at 95 
yards from the machine increases with the higher percentage of copper in the dusts 
applied these increases are not directly proportional to ihe strengths employed. -For 
instance, %% " Cuprosana n dust did not deposit twice as much copper as thea% 
dust nor did 6% dust give a deposit three times as much as the a% dust. At 56 
yards from the machine there was a very considerable mil in deposited copper when 
compared with the deposits at 25 yards. At the 50 yards point 4% " Cuprosana:" 
gave, for the average of 24 dustings, twice the amount of copper on glass plates as 
the o% dust. At the 75 yards point the 6% dust gave twice fhe amount of deposited 
copper as both the 4% and the 2% dusts, which at that range were equal. At 100 
yards range there was nothing to choose between die three concentrations—all were 
almost equally low for deposited copper. From the copper distribution angle the 
4% dust was better than the 3 % and t h e £ % better than the 4% dust These 
observations arc similar to those recorded in the Talawakelle railway tunnel 
experiment {2). 

Weather conditions at the time of application largely determine the amount of 
copper deposited as residue on leaves or plates. Throughout the Dessford experi­
ment, copper residues immediately after application never exceed 194 p.p.m. with 
the6% dus^rio with 4% and 93 with «% at points 25 yards from the machine. At 
distances further away the deposited copper fell far below those figures. • 
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. Estm t̂ioni of toul copper from each 
of ihe experimental plots at each plucking (Table a). For estimating the copper as 
residues 25 p.p.m. should be deducted, as the inherent copper content of the un-
dusted tea was in the region of 25 p.p.m. 

Table 2. Copper estimations {expressed as total copper) on dried tea at pluckings 
between ath June and Blh October, 1951. 

Ptoi No. Treatment .' Copper parts per motion 

. . ] . . . . a% Cuprosana* 

" ft 4%' Cuprosana* "38" ' 
3 6% Cuprosana* 51 
4- Unprotected 05 

; 5 •• Unprotected • - * - . - • ' 

83 
* It should be bona in mind that th* heaviest dost deposits in the region of yards from machine emtri-

- bate ehiefbr to the total estimation over the one axrt plat. 

- * " ' . " W e a t h e r Conditions 

-.. • .The south west monsoon broke on 29th[May witharainiallpverth£24lK)ur3pf 
1.90 inches, During the period 29th May to 35th June the rainfall of 54,91 inches 
was probably an all time record on r>^c^ Group.. Over one inch of nun was 
recorded on each; of .21 days. , Besides retarding new, growth of leaves susceptibly 
to infeetfoD, the heavy, r a ^ During 

period 36th June to 26th July conditions were ideal for the buildingup of blaster 
irtfections but tJbe advent ̂ suruhine and ra^ess days, from 27th July to 3rd August, 
reduced a rx>tenpaUy severe attach Thirteen rainless days sufficiently 
staggered through August continued to keep infections in check: A nu^er. period 
of eight'days continuous sunshine from August 27th to September 4th completely 
rliminatrd tjy possibility of a seyere blister at^deyeloping in September, f^ntrol 
of the, disease ia the expermient described has therefore 
lions of this season only, which were notsufficiendy seyere. for condusive results when 
ccanpared v.*ta the more disease favourable weather of prolonged mists and.Hght 
ram experienced m past years. 

, . ... ^Estimation of Blister BUftht Control , 
, ' • K'- ' " ' ! 1 ••' " - -J •( A i • 

, ' At eachphjcking 50 samples of flush points (bud and 3 fully opened leaves) 
were collected at random at points 25,50,75 and 100 yai^ from ̂ 'pfct âse JJne. 
From these samples counts were made of blister infectiona (translucent spots and 
white blisters) formed on the oldest leaf. Th addition infcctĉ ~fl'ush'pĉ ts were 
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estimated as a percentage of the 50 flush points collected. Table 3 shows the 
results of these estimations for the period 14th June to 25th July 1951, during which 
time buster blight was at its peak. • . : ! 

Table 3; Blister infections {mean of 50 samples) from recordings at 5 pluckings 
(14th June—25th July, 1951). 

Plot 
No. Treatment 

Distance from 
base line 
of plots: 
yards 

Average number of 
bHstcn prr third 

leaf 

Percent infected 
flush points 

1 3%7.tkiprosana as 
50 
75 

too 

0*8*8 
t.t6 . 
1-23 • 

I* 
65 
74 

a- 4 % Cuprosana • a 5 
50 . 
73 * 

100 

0̂ 70 . 

0 ^ 68 " 

-3 6% Cuprosana a5 

50 
75 • -

too 

ojia 
°4> • ' . 

• --003 -. '. . 
0*3 

ao 
34 

-—34 
49 

4 

. 5 

Unprotected 

Unprotected 

«5 
.•50 

75 ' '• 
top 

5© •• 
75 

• 100 

a.18 "I 
,T89 I v 
8.15 f s.10 ] 

.. 8 1 7 J 
c • a / q 
2.20 "i 

'77 

• S I 1 

i v y 24 1 
: I " 
• § } - " . J • • • 

Table 3 should be examined together with Table 1, in which the falling off of 
copper deposits at progressive distances from the point of dusting is tabulated* 

All the dusted plots, under the weather conaldom experienced during this 
season, showed'control superior to the; unprotected' plots. The 2% dust has 
obviously given light control over the experimental area, but the degree of control 
achieved was insuft̂ e^dy high. The 4 % dust gave better control than 2% but, 
even at 25yards from'the point of dusting, control was far less effective than that 
achieved with 6% dust over the same range, A progressive decline in protection 
can be noted as the, distance from the dusting point increases when 4 % dust was 
used. In the case.oiFlS% dust, however, the range of effectiveness was further, 
although there appears to be a marked falling off in control at the 100 yards limit. 
Visual observations on 10 cUfferent dates are given in Table 4. 

130 



\ * l r table 4. PUttai estimations ofcontrol 

Distance 
from 

base line 

DATE OF OBSERVATION ' 

Treatment 

Distance 
from 

base line 
4/6 85/6 4/7 6/6 16/8 37/8 6/9 »7/9 8/10 18/ 

10 

8% Dint 95 Yards 
50 » 
75 » 

too „ 
j 1 

1 
a 
a 

1 
8 
8 
9 

8 
*-3 
a-3 
a-3 

a-3 
9-3 
8-3 
3-3 

9-3 
a-3/4 
a-3/4 
a-3/4 

8-3 
2-3/4 
9-3/4 
a-3/4 

a-3/4 
a-4 
a-4 
a-4 

9 
9 

9-3 
a-3 

a 
a 

a-S 
a-3 

4%Duit 85 Yardi 
50 » 
75 « 
100 „ 

1 
1 
8 
a 

1 
1 
a 
a 

1 
a 

a-3 
a-3 

9 
3 

tf-3 . 
a-3 

9 
9 

=.-3/4 
a-4/5 

9 
a-3 

•••• • 8-3 
a-S/4 

1 
a 

a-3 
9.3 

t 
1 
1 
2 

1 
1 

- 8 
a 

6% Dust 

Unprotected 

85 Yards 
50 » 
73 » 

85 Yards 
50 » 

,75 . » 
too , t , 

| 
1 

, a 
a 
a 

a 
a 
a 

. a 

1 
1 
1 
1 

;B-3 
;8-3 

a-3 
a-3 

1 
a 
a 
a 

^3 
a-3 
a-3 
a-3 

1 
8 
S 
9 

a-3/4 
a-3/4 
a-3/4 
a-3/4 

t 
a 
8 
a 

a-3/4 
a-3/4 
a-3/4 
9-3/4 

1 
I 
a 

>. a-4 
a-4 
a-4 
a-4 

1 
1 
a 
a 

a-4 
a-4 
a-4 
a-4 

1 
1 
a 
a 

a-3 
a-3 
8-3 
a-3 

1 
1 
1 
8 

a-3 
a-3 
a-S 
a-3 

r ' . . . . v : Ky , .... 
o — NoIeafhBsbMorcUe-back 1 — UafbBrtenfcw ' r ^ 
a »̂ Leaf bfoteri (airly uumtnxu 3 — Djc^BcbsHght 
4 — Die-bick fiitrlysevere 5 — DJe4»ek severe 

A marked feature in the dusted plots was the screening or shielding effect ofthe 
larger bushes. Weak plants and bushes lower in height than the bushes in front of 
them showed evidence of fairly severe die-back indicating that little or no dust was 
deposited. Such yfri»H'ng action was arjparent even a few yards from the dusting 
'points. t i < ''• t „-

Weld.,Records ...- ".. . , ' 

No undue reliance should be placed on these records (Table 5) as the plots were 
riot laid but on a randomised basis or.replicated. There has, however, been some' 
rpHimtinn tbat̂ contrbi gave mcreasê  yields toi comparison .with the areas left 
unproved.: . . ^ . r ' v -^••••^ , • 

• • J Table 5. Crop returns fir dusted and tmprotecUd ptotsf . ^ ,; .: ?, 

* r -''Period • 25/4-35/5 : 9 6 / 6 * 7 / 8 - '98/8-37/9 V l a s / ^ t f t 
r i • ' Yield Order Yield Order . Yield Older Order 

as Iba. OF AS LBS. OF-- BJ UM. of of 
Plot Treatments < dry MATTER merit dry matter merit dry matter merit mcnt 
No. per. acre per ACRE per-acre 

1 
• • B i ' 

3 
4 
9 

' S% Cuprosana 
- 4%" • Ouptoifl na ': 
6 % QUPTOAANA 

Unprotected -
Unprotected 

< .IS? j 
<3* m 

4 * 
and 
Snf 

9 * 
' 109 

124 u . 
3rd 
and 

4 * 

87 
•05 
115 
107 

& 
lat 

and 

& 
and , 

' LIT ' 
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riots 4 and 5 (unprotected) which were placed in order of merit as 3rd and ist 
for the plucking period 24th April to 35th June, before loss due to blister blight was 
possible, take t̂h and 5th place on the result of pluckings between 26th June and 
27th August The 6% dust plot moves up from 2nd place to a very good ist, .while 
the 4% plot takes 2nd place and the 2% dust plot moves up from 5th to 3rd position. 
This order of merit corresponds very closely to the control achieved by protection 
(Table 4). 8 

The falling off in blister intensity, due to improved weather conditions, from 
the end of August onwards is reflected in the yields for the period 28th August to 
27th September. The 6% dusted plot continued to give the highest yields, while 
the unprotected plots 4 and 5 rose from 4th and 5th positions to 2nd and 3rd, The 
4% dusted plot, though it has fallen back in yield capacity, ties for 3rd place with 
the unprotected plot No. 4. The a% dusted plot goes back again to the last position 
from 3rd place which it.held at the end of the buster blight season. 

Summary 

This power dusting experiment to test the efficiency of " Cuprosana " copper 
fungicidal dusts of 2%, 4% and 6% copper contents was conducted under south­
west monsoonal conditions which were not fully conducive to severe blister blight 
attacks. The abnormal weather during the 1951 south-west monsoon, created 
conditions which kept attacks down to a fairly low level, thus preventing a sufficient 
build up of mature blisters to cause the widespread damage we have.been 
accustomed to at this season of the year. Under the conditions of the, experiment 
there have been definite indications that fairly effective control of blister blight is 
possible with 4% and 6% " Cuprosana " dusts, if an even coverage is possible. 
Relying on wind distribution ofthe 6 % dust in conjunction with the " VVhirlwind " 
duster dhfancrs further than 50 yards were protected to only a. limited degree. 
Lighter protection was afforded with 4% " Cuprosana '* dust but for a shorter range 
only. 2% " Cuprosana " gave inferior control throughout the plot When the 
" VVhirlwind " duster is used for application of dusts effective control would appear 
to be limited to a swathe of not more than 50 yards, wide with 6 % dust and 35 yards 
wide with 4% dust . 
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