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STUDIES IN BLISTER BLIGHT CONTROL
‘VII. POWER DUSTING WITH “CUPROSANA” - DUSTS
CONTAINING 2, 4 AND 6 PER CENT. OF COPPER

: By o ‘
SCALes T

In 1950 Dr. Dike of Messrs. Uriiversal Crop Protection ='I.imit_e:d, brﬁuélit
out to Ceylon. his prototype “ Whirlwthd * power . dusting. inachine which
had been designed primarily for use with the same Company’s * Cuprosana "
fungicidal dusts containing various percentages of copper in the form of the oxy-
chloride. Dr. Dike's preliminary experiments indicated that power dusting might
be economically. possible for blister blight. control especially on areas too steep for
knapsack spraying or where water supplies present a major problem, * The ** Whirl-
wind "’ duster can be mounted for-transport on-an operr van ‘for -dusting along ‘car

. roads, or when fitted on a trolley is sufficiently manoeuvrable to be taken along

ordinary estate paths; A full description of this duster ‘and .its use on tea planta-
tiohs has already been published by Dr. Dike in the Tea Quarterly (1).. .

" ' . The éxperiment reviewed:in the present article was designed to test out’ the
efficiency of the ' Whirlwind"* duster in the distribution of “ Cuprosana - dust
and the effectiveness in disease ¢ontrol of dust formulation containing 2, 4 and 6
per cent. copper during the south west monsoonal months, The limit of 6 per cent.
copper in the dust was decided on both for economic reasons and on account of the
“possibility of excessive copper contamjnations in the made tea should ' higher
concentrations he employed.  Application rates were fixed at 5 lbs. of dust per acre
‘at 5 day intervals for reasons of general agricultural practice, R '
. The area selected for the experiment was a tea ficld on the ypper Abbotsford
Division of Dessford Group, Nanu Oya (elevation approximately 5,000 f1.).  The
field lies on a south-westerly facing hillside with fairly low-lying and open country
Jor'miles in fromt of it. The position ‘was such as would .permit ‘ south-west

.monsoonal winds, durihg the nermal monsoonal weather, to blow over the selected

.area without obstruction or deflection.  In other words ‘every attempt was made in

-the selection of a site over. which dust could carry for faidy long distances, when

-supported by a south westerly originating wind,

+ A cart road for a short distance and its continuation as a foot path divided the.
“area-félected for the experiment into two parts. - The dusted plots .weié laid. out
- abive the road did fooipath while the unprotected plots; required for comparative
' gcurposs as to the incidence of disease during the experimental period, were gitéd
“helow th

e road to the windward side so as to avoid any carry over of dust during
the dusting operation, ‘ ' '

" Above the road and footpath three areas of approximately five acres cach wcre

_selected and in each 5 acre block a rectangular plot of one acre (325 ft. long and 134

ft. wide). was wired off. The 325 ft. boundary was set running 5.W. to N.E. to

-ensure, if possible, an even dust cover with winds blowing from a south-westerly

‘direction. QOther one acre plots, which remained untreated throughout . the
experiment, were wired off befow the road and footpath, o
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The plats were treated as follows :— v
“Plot No. 1~  — Protected - with - rosana ' 2% copper dust’
applied at the rate of 5 lbs, per acre every 5 days.

Plot No.2© -~ Protected with * Cuprosana ™ 4% copper . dust:
applipd at the rate of 5 lhs. per acre every 5 days.

% Plot No. 3 — Protected with Cuqrosana ” 6% copper dust
o applied at the rate of 5 Ibs. per acre every 5 daya.

.,'. Plﬂt Nd._* } R

Plot No. 5

I"rom a point midway along the basal wire of cach p!ot to be dusted wooden -
posts, 4} ft. long, were planted 1} f. into the ground, at points 25, 50, 75 sud 1e2
ymda along the length of the plot. A few minutes prior to each dusting operation
ﬁplatu,dknawnsurfaccarea,wm placed on top of these.posts which stood a
inches higher than the surrounding tea ' bushes: After the dust clouds had
‘gettled the glass plates were collected: and brought back to the laboratory for

No trwtment (unpmtected)

~estimations of fthgamount of opper dqomed at the d:ﬂ‘crent dutanm fmm the
“dusting machine. :

§see b

" “The experiment co:nmcnocd at the begming of May and concluded on Octobcr
lsth whcnthesoumwmmomoonalpenodwasom. : _
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At thceommmeunentafthe expenment it-was dedded thatall dusl:ng'
.operations should be along the road or footpath, even if wind conditions were not
sufficiently strong to carry the dust cloud over the gntire plot. Attempts to give a -
.cqver on the few occasions : when winds were not sufficiently mongtoouverthe
lelecledamswouldhavecomplmtedthecxpcnni balﬂ:mlis.. Co ’

At gach dusung. wlnch was planncd for five day mtcnrals 25 Ibu. of each dust
Tormulation were. ‘applicd through the’ * Whirlwind " ‘miachine. In practice,
‘however; ‘the intervals between dustings sometimes. rasiged from four to six days
when the fifthiday fell on a Sunday. On most _occasions an application of dust
followed a day or two after a udr.m'g while the next gpphcatmn was three to four .
‘days before-the ml:sequcnt pl Qu on a few occanom it wna apphed two
days bd'om plucking .

mdm:ionwaamadetotrytocwereachﬁveweblockmthaslhu ofdust,
inwhwhopemuentheu mtalamofoneamshouldmvemrequimds
dbs. quota, ‘In practice, h -the -machine operator, unmmoual;u:u

. :exhibited a tendency to settle a cloud of dust with the one acre ex

: moresamfactorﬂ mmed than. plotn (4%

| September). There were six dustings in each month,

his target. Under the conditions of the experiment, therefare, nreawasmorc

E eﬁ'ecuvely dusted than the complete five acre block.

Plot ¥ fat, . Cliprosasia’ ™) and 3 (6% * C*&rmam ") were on'elt necasions
") as the dust clouds

speared to sweep cvcnly over the two former plots The 4% Cuprosana » o
pro%, due to a’ravine ‘along one side, suffered from changing wind currents. * One

“eatner at the extreme to ufthmploto&cnrecmvadnodustatall This, viewed in

connection with the ts of the dust carry ts in the Talawakelle raxlway
tunnel,.means very little as it is now known hat a negbglblc amount, of copper m
lhxsdwt t‘ormulahon cairied to 3oofeet. (z) i

Tnblet:hmahemulmofco anmaggm, apwduﬁdm onthe

\' gla:s mand ‘on samples of fifty. leaves (leaves not usuall (I plucked for

carried. out dunng;the couise of the cxpmment une—end - of
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 Table 1. Laborab:yammahom quﬁper residues'on plates and third teamfmm
- collections mads ot varying distances from point of dustings, WMWJ “
paris per million on the leaf dry waght,

AVERAGE OF SIX DUSTINGS PER MONTH '
Juoe 1951 | Jul Al Sept. Av;rnge o
y 1951 ug. 1951 1955 | 24 dusti
Leaves Leaves Leaves Leaves 9 Le:ves e
*Plates *Plates *Plates *Plates *Plates
2% Cuprosana at : .
25 yards 63 3ry S8 51| 43 272] 93 47| 64 g1
5 72 23 as 26 27 21 24 17 } 25 23
15 » - 14 1 12 18 11 14 1z- i 12 . 18] -
. 1ee 4, A T A S - N A O I S
% Cuprosm at kL
25 yardy 72 42 % 61 g1, 58 86 8 Bt 61
50 . 17 & 2 32 58 3 39 45 3
7% :, 1} 18 26 13 3, Ig 30 13 ﬂg tg :
100 .y 13 18 1, 12 1 9 8 to 12 15
6% Cupraana a .
25 yards 9y 719 g 551 112 T02 8 77! tog o
50 . 33 7 5201 60 49| 37 22 N &
75 » :; 5t s6| 42 2 20 14 46 go-
100 a7 eB 18 40 w16 12 28 19

STkt eguivatens million on the weight for the timations given in this tobls .
kmbﬂcﬂkﬂhﬁibww WW:&%M&W%&nu—*:ﬂ?x;M

Dependence salely on wmd to° ‘carty the copper dusts appears to results in un.
evenness of distribution and a ﬁail in the amount of copper deposited, as the distance
from the machine increases. Althaugh the amount of copper deposited at 25
yards from the machine increases with the higher percentage of copper in the ‘dusts
applied these increascs are not directly proportional to the strengths employad. -For
instdnce, 4% Cuprosana ™ dust did not deposit twice as much copper as the 2%}
d\utnordndﬁ% dmtgrvcadepont thmehmaasmuchasthen% ‘dust. - At'56
yardsﬁ-umﬂwmachmc thmwasawrymnndemblcﬁﬂlmdepmited copper when
oompared with the depouts at 25 yards. At the 50 yards pomt 4% ** Cuprosana”
grmrek for the': averagc of 24 dustings, twice the' amount of eopper on glas platm as
the 2% dust, - At the 75 yards point the 69, dust gave twice fhe amount of deposxtcd
eopperasboththe4°,, andthez% dusts, which at that range were equal. -At160
yards range theré was hothing to chome between the three concentrations——all were

for deposited copper.. From the copper distribution angle the
% dust. qu{wtrm‘ than ihe 2% and t&f‘ﬁ% ‘betier than the 4% ‘dust. These -

.. obscrvahons ae similar to thme rccordcd in the Tzﬂ'awakdlc ranlway tunnd. )

ﬂpﬂmt (2).

Weather conditions at the ‘time of application largely determine the amount:of
cipper deposited as residuc dn leaves or plates. Throughout the Dessford experi-
ment, copper residucs immediately after application never exceed 194 p.pim. with
the ﬁ% dusi;"i 10 withi 4%, and g3 with 9% at pomta 25 yards from the machine: At
dnmnm further hway the déposited copper fell far below those figurés, ¢ °
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ofthee:puhnentglplountemhphlchng('rablce) Foresumaxmgthecopycras
residues 25 p.p.m. should be deducted, as the inhérent copper- content of the uns

duswdteawmmd:cmgtonofzs pp.m

o ; li» . ) '
Tab!c 2. Copper estimations .(cxpmud as total copper) on dried tea at pluckings
' " between 4tk June and 8ih October, 1951, k

' . Piot No. " Treatment _ Cappaplrupermﬂlm
e e Cupresmmat LT gl
’ L ‘ 4% (hxpronm‘- . SB -
R T R 6% Cuprosana® 1 - s .
4. R B Unmte&ed ' S '. T ..,
o'y L Ut | e

‘fl:bdd&hnumlﬁdmwwmhthmdo—agwfmmm f
- Maﬁg‘bbkbﬂlmmnm&wmm '

'_"\'":”‘.'5 ¥~ -”‘_1._}.-‘ N tn e A e et -

Weather Gonditions o

ThemthwutmomoonbmkconngthMaymtbamn&llomthcqhomnf
‘ l.gomnhu. DunngthcpmodagthMaytoasthJuncthetamfallof&g:mchq
;mm'dedonmahofmdays. mummmorlmmmmlg
Mm&cmmehnwmmqumdmndnﬁommravpumblemthedm Dunng

wm%mjmmﬁ¢JNVMWWWMmebMupdbm

hfamombutth:admp{gumhmgndmhmdapfmmaﬁhJﬂywardAugug
redmdapounuany:evmnuackto,alowlevd 'I'lumenmﬂmdaysmﬁaenﬂy
smggmdﬂmughAugtmmunuedtohcpm&cuommdwch A further. perjod

: ddghtdapconmamnmmhinefmmAugumxﬁhmsepmbc:mmpic:dy

o+ o sn - climinated the possibility of a severe blister attack developing in September. . Control
: ‘dthedmmmthcupmcntdmmbdhuwmmbeamdmmm
tioms of this season anly, which were not sufficiently severe for conclusive results when

S ., comipared with-tie-ibore discass favourable weather ofpcolonged mists. and., lght .

minqmnudmpanym S “ L
; . Estimatlon of Bllster Bllght Gontrol s

(1)

At mch ptuﬁhng 5o aa.mplu of ﬂunh pomts (bud nnd 3 fuIly opened leam) ‘

»-~wereeollectedauandomatpomuzs,sn,nmcimoymdaﬁomthephtbm }me.
. From these samples, counts were made, of blister infections (tranalumt pots. an&
" white blisters) formed on the oldest leaf. " Tn ‘addition infected flush points were

2
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estimated as a percentage of the 5o‘ﬂu,sh p’dnb collected. Table 3 shows the

tesults of'thesc estimations fot the penod :4thjum~to asthjuly 1951, durmg whxch .

tlmebhsterbhghtwasmltspﬁk _ EEE

Table 3. Blister tnfections {mean of 50 samples) from mw;finés at 5 pluckings
{144k Fune—a25th July, 1951).

' [ - _ |Distance from{  Average number of Percent infected
Plot . . baseline | bisters per’ third flush points
No. Treatment of plots : " leal ' -

. . R . yard,g . '

1 ] 2% Cuprosana a0 T Tma
‘ ' 50 0. 1
- 7% | tab . 65 .
100 . 123 . k23
- 2 [ 4% Cuprosana - 25 .| oo : k-
) 2 o og £
WP der .- B 1 R - ! ..
=3 | 6% Cuprosana | . a5 B 20
N R ' o .;c ogl- . g
B e m Com e - 5 EEEEETS -t R N - .
.. R A
4 | Unprotected %5 2.18 LBy
g0 1.89 SRR IR
7% F- 245 2.0 N A T
: togp | _ &17 -q- 0 ). ]
7 gog ! " S s
5 Upprotected agtid 2.20 o 76
T T S R L I " R PR L S . IRE L ¥
A;- L L .. .’i‘- - 100 :\‘=_ i" ):sA '.77 4 P ::n .-l.l>_.

© Table 3 should be mnuned togctber with Table 1, in which thc falhng offof
copper d:pmm at progrmve dnumm from ‘the pcmt of dusnng is tabulatcd.

-

Ali the duswd plots under d\e mﬂm oondltiom l:lpcncnmd dur!ng this
season, showeél comirel” superior ‘to the unprotetted “plots.’ "The a% dust has

obvioudy given lxght contro} over the experimental area, but the degree of eontrol :

achieved was insafRiciently high. * The 45} dist gave better contfol than 2% but,

e evcn Tat 75, yards fromthe point of dustmg, control was far fess cffectivethan that

achxcved ‘with 6% dust over the sime’ range, A pmgruswe decline i in’ protection
can bé noted as the distance from the dusung point mc.re.a.ses when 4% dust was
used. ' In the ‘case o!;‘ 6% dust, howcver the range of eﬂ'ccuvenm was fuﬂher,
althnnghtbmappmnwbeamarkadfallmgoﬁ'mcontrolatthe moyardshmn.

_Vuualobsegvanonaon lodlﬂ?erenbd&tes aregivnanablc4 : “.i’ T
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'I‘al:!e 4. Vi.md unmdtm qf oonbol

~ ¥ | . . .
. S Bl " BN
. ) DATE OF OBSERVATION . °
. Distance
Trestment from
bage line
. 43519516 47 GIBI 168 27/8 69 -1 179 ' |8/10) 1B/,
[{]
2% Dust a5 Yards 1)1 1 2-3 =3 | 23/¢ ol «
. 50 n 11| % 2-3/4 | 2-3/4 o-4 g
- 1| 2 A4 | 34 -4 w8l
100 1| af. 2 234 | 2-3/4 4 ,
4% Dunt 25 Yardy 1| 3] ¥ 4 2 1 Yy -3
ST 50w 1o a | =3 % 1l 1
75w pelo2| 3 “if4 [ 23 23 i 2
100 4 1l a| 2 a-4/5 | 2-3/¢ -3
6%, Dust g5 Yards 1| r 1 1 b} 3 i
e - tl.al 2 ) H I |
75 » 1) e 1 ) K] 2 1
. Iyyal®® = 1| 2 t{ I a g e ‘
[Unprotected |~ a3 Yards | 1| 2}-8-3 >34 |~ o4 24 | @
. b 8. n 1] =) 28 %38 a4 s~ |
T8 . » T @ 2§ 4 2-9/4 a4 |7 a4 | #9 2
0o, 4 ). a3 @ a+3/4 ¢ g
¥ s i

L ";-o—ﬁo’!;fbhmuw&hck | ‘,:"- ! —-Imfblhp&-w
n—ln!blinmfniﬂyM' Rk ] — . Dig-back dight

_ '.4—-Db-bukfnh'lymue S 5—!&?&&:7&:
1 R i o

A.markedfmtummthedmtedplohwmthemmgorlhwldmgeﬁecteﬁhc

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. Suchahlddnngmnwunppmtmnafewyardnﬁmnthcdusm

po:ntx. I, PR C e S .
B PR e i R . T [
M .’u . A

L] t ‘ ' - © o,

Nounduerdmneeahwldbcp!nqdontbmmords(‘l’able5)astheplotswue .

’jnotlaxdmnonamdommdbmonrcplmamd. 'I‘lwrehaa,huwcm.bccnmme'-r
fndication that qonml gave mueased y:cld: in’ compaman .with the mld‘t

;.,”pnp:otactepd. ety - . - .
o Tah!e5 wmﬁmmmwm . e
S —Fg-,od-\ N T Py e N L T R Fealvarr
tyovs e ° ‘_.; P Ylﬂﬂ v m _Yldd __Ot'd“ - _gidd OI'llﬂ’ aw’
) ay lbs. - of | as iba of ~ ) as Iba, [ of |- of
Plot | « Treatment . |dry matter] merit |dry matieri mevit (dry ueatter merit| merit
No. | | per.mere | | per more per-acre | I
T ” o .. " - 'h 7‘ g N N : 8 \‘h o ‘(h-
~-;z‘ .-2 -~ Quprosana ?1.!33-. 3 ith : lg; 2 ﬁ l°; - gﬂf 2&1
s | Ouprosana .| 156 ;-‘fl 194 :;' s ;:‘ ;g
g I profected :z*.’i 1B a o ‘:,5 |-l b
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Plots 4 and 5 (u ofrmwctcd) which were placed in order of merit as grd and 1st
for the pluckinjs period 24th April to 25th June, before loss due to blister blight was
possible, take i{!‘ha"d 5th place on the result of pluckings between 26th June amd
27th August. 6% dust plat moves up from 2nd place to a very good 1st, while
thc 4" ré)]ot takes 2nd place and the 2%, dust plot moves up from s5th to 3rd position.

er of merit corresponds very closely to the control aclucvcd by pmtecnon

' (Tablc 4). "

The falling off in blister intensity, due to xmprovcd 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 th pasitions to 2nd and grd, The
4% dusted plot, though it has l‘allen back in yield capacity, ties for 3rd place with
the unprotected plot No. 4. The 2% dusted plot goes back again to the fast position
from 3rd place which it held at thc end of the blmer bhght scason, :

P s S e - e

Summary

This power dusting experiment to test the efficiency of * Cuprosana "' ¢opper
fungicidal dusts of 29%,, 4% and 6%, copper contents was conducted under wl:nh-

west monsoonal conditions which were not fully conducive to-$evere blistei blight
attacks. The abnormal wedther during the 1951 south-west monsoon. credted
conditions which kept attacks down to a fairly low level, thus preventing a sufficient
build up of mature blisters to- cause the wides] damage we have . been
accustomed to'at this season of the year: Under the conditions of the.experiment
there have becn definite indications that fa.ul effective control of blister blight is
blc with 4% and 69, * Cuprosana dust.s il an even coverage is possible.
ying on win dumbutxon of the 69, dust in eonjunctmn with the * Whirlwind
dusmrd:stanca further thin ‘50 yards Were protected to only a limited degrée.
L:Shter protection was éﬁ'ordad‘mth 4% * Cuprosana * dust but for a shortér:
194 '* Cuprosana ” inferior control throughout the plot. Whm
. Wlurlwmd ” dustcr is for application of dusts tive control would ap
to be limited to a swathe ofnot.more than 50 yavdqw:de with 6% dust and 25 ya.rds
wide with 4% dust. . ; N
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