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A relatively small research institute in a corner of the world remote 
from the main centres of fundamental scientific research is at a grave 
disadvantage when new concepts of a subject such as crop protection 
are called for. 

Although the application and adaptation of low volume spraying 
with copper fungicides has met with a highly satisfactory degree, of 
success, especially In view of the difficulties of terrain and weathert the . 
control of blister disease of Ceylon tea demands attention to new 
approaches to the general problem of the control of fungus disease of 

. . giants* 
When KoninklijkeJShell Laborqtorium offered their co-operation and 

agreed to send Dr. J. W. Pfaeltzer to work at the Tea Research. Institute, 
the powerful resources of the Shell Laboratories in Amsterdam became 

- linked to our small spearhead in the field. 

During the S-W. monsoon of 1950, D r . Pfaeltzer curried out a very 
extensive end accurate aeries of trials with 188 formulations of 58 
different;fungicides. The experimental area comprised 296 units including 
the controls. 

The brief account which follows concludes with the statement "inves-
. ligations in progress shew that a number of experimental materials have 

given a control equal to that of Perenox or Shell Copper but at a lower 
dosage of active ingredient per acre" 

Fundamental research of this nature is not usually spectacular. In 
the future —how far in the future cannot be estimated — this "lower 
dosage of active ingredients" may develop into a real advantage in the 
science of crtyp protection; Dr. Pfaeltzer has. returned to. Ceylon to 
continue this investigation in the south west monsoon period of 1951 
and the Tea Industry of Ceylon is greatly indebted to the SheU Company 
for their invaluable contribution to the more fundamental aspects of 
research on blister blight control. 

Since a targe n u m b e r of fungicides are now commercia l ly avai lable, i t Is 
Important to evaluate their effectiveness for the control of bl ister bl ight . T h e 
present report places o n record the results of a large scale stat ist ical ly rando­
mized tr ial carr ied out at the Tea Research Institute of C e y l o n as part of a m u c h 
larger coopera t ive project, wh ich a ims at developing economic methods of b l is ter 
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blight contro l on tea w h i c h Is i n p l u c k ; but for obvious reasons these tests h a v t 
been confined to tea w h i c h is recover ing f r o m pruning. W h i l e the list of fung i , 
cides inc luded In this test is b y n o means complete it does inc lude the nfbre 
general ly avai lable products and i n any case includes at least one representative 
of the several " t y p e s " or " g r o u p s " of product. Fur thermore , the trial was set u p 
at relat ively short notice. T h e non-Inclusion of any product should not be 
regarded, therefore, in any w a y as a pr ior judgment o n Its mer i ts fo r the control 
of blister b l i g h t 

T h e trials were made on a special ly selected plot at St. Coombs , where severe 
bl ister blight had occurred for the last two years and where unsprayed tea bushes 
fai led to f o r m n e w leaves o w i n g to the extreme severity of the attack. Un i ts of 
20 bushes per treatment were adopted and these were completely separated f r o m 
each other by at least one bush o r guard row. T h e bushes const i tut ing the units 
to be treated were given the n o r m a l p r u n i n g on the 9th a r d 10th of M a y , 1950, 
w h i c h was about 10 days before the monsoon rains started. A l l other bushes 
and guard rows we!*e unpruned. 

T h e u n p r u n e d bushes and guard rows provided a u n i f o r m source of infection 
over the whole area. A t two weeks after the start of the monsoon more than 
50% of the n e w shoots of these bushes were infected a n d one week later over 
90% were infected, wh ich resulted i n a complete inhibi t ion of new leaf growth. 
It must be concluded therefore that the trials were made under almost ideal 
condit ions and that the infection potential was un i fo rm over the whole area. 

Spray ing , w h i c h was done b y means of hand sprayers employ ing two standard 
types of nozz le * was started one month after p r u n i n g , at w h i c h t ime 90% of 
the buds o n the pruned bushes were breaking. Sprayings were repeated at 
w e e k l y intervals. 

A l l materials were appl ied at the amounts general ly recommended b y the 
makers , but the amount of l i qu id used was invar iably 120 l i tres per hectare 
(approximately l o Imperial gal lons p e r acre) . 

T h e standard against w h i c h a l l materials were compared consisted of three 
units wh ich a lways occurred together, viz. — 

(1) Unsprayed . 

(2) Sprayed wi th Perenox. 

(3) Sprayed w i t h S h e l l C o p p e r Fung ic ide . 

F i f teen of these composite units were scattered over the ent i re area. Shel l 
C o p p e r and Perenox were used at a concentration of 0-2%, i.e., about 4 ozs. i n 
10 gallons of water per acre, per appl icat ion. A l t h o u g h ther<? was obviously o n l y 
a sl ight variat ion i n intensity of infect ion o n the unpruned bushes, each treatment 
was compared wi th its nearest "contro l b lock." 

V i s u a l examinat ion of the plots was made after the 4th, 5tb, 6th and 7th 
sprayings, separate attention be ing paid to the fo l lowing 

(a) Infection of the leaf.. 

(b) Infection of the stems. 

(c) Die-back of the y o u n g shoots. 

(d) A m o u n t of defoliation. 

E a c h of these phenomena was assessed upon a previously agreed degree of 
attack expressed on a numer ica l basis. 

* SksllfDelft (Lttyntt noule) and " T jet" nozxlt. 
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o This evaluation was carried out independently by four observers, all,of them 
experienced investigators. A final comparison of their results showed a com­
pletely satisfactory agreement. 

The following conclusions can be stated:— 
I. Materials, the control by which was not so good as that 

given Perenox and Shell copper fungicide. 
la) Elemental sulphur, e.g.:— 

wettable sulphur "Thiovit" Sandoz. 
(b) Thiuram disulphides and dithiocarbamates, e.g. 

tetramethyl thiuram bisulphide: "T.M.T.D." Plant Protection, 
ferric dimethyl dithiocarbamate: "Ferbam" Du Pont de Nemours, 
zinc dimethyl dithiocarbamate: "Ziram" Du Pont de Nemours, 

— -zinc ethylene bis dJthiocarbamate (LOOO gms. per ha«a9Jbs./ f 

acre and less): "Zineb" Du Pont de Nemours and "blthan e Z-78" 
Rohm & Haas, 
sodium ethylene his dithiocarbamate: "Dithane D-14" Rohm & 
Haas 

(c) PoJysuIphides, eg.'—— 
polyethylene polysulphtde: "Good-rite P.E.P.S,." Goodrich. 

(d) Calcium thioglycolate — Robinson Bros. , 
(e) Glyoxalldlnes, e.g.:—A mixture of:— 

2-heptadecyi glyoxalldlne 
2-pentadecyl glyoxalidlne 
heptadecenyt glyoxalldine 
1-hydroxyethyl — 2heptadecyl gtyoxalldine: 
'Craig 341B" "Craig 341C" — Carbon and Carbide Cy. 

(f) 2, 4-dinitro-frcaprylphenylcrotonate: "Arathane CR1639" Rohm & 
'''Haas. 

<g) SaUcylaniUde: "Shirlan" Plant Protection. 
(h) Calcium Shydroxyquinolinate: "Carplnol" La Qulnolelne. 
(i) Chlorinated calcium 8-hydroxyqulpolinate: *Carpinol C" La Qulno­

lelne.'; 
(J) 2, 3-dichloronaphthoquInone: "Phygon ,* U.S. Rubber Co. 

(k) TetracWoroparabenxoquinone: ."Spergon** U.S. Rubber Co. 
(1) N-tHchloi^ethylthiotetrahydrophtelimide: "SR 406" Standard Oil-

(m) Copper oxychloride: "Blitox", Pest Control Ltd.* . 
(n) "Fungicide 5379'* Carbon and Carbide Cy. of unknown composit ion/ 

IX Materials which gave a control of the same order as 
given Perenox and Shell copper fungicide. . 

' . (a) Several copper compounds, e.g.:— . 
v . : • • Boitfeaux mixture ^ 

in lha and Imp. gall. 
Cuprous oxide: "Yellow cuprocide" Rohm & Haas "Copper 
Sandoz" — Sandoz. 
Copper oxychloride: "Coppesan" — Boots. "Cuprokylt" — Uni­
versal Crop Protection. 

• p w tarty sample was from a defective batch. Manufacturers of "Blitox" hat sine* been 
^fe^toa^lhVr%o^(^.)^ * r w f u r / t*"V*t of the other copper funjricidAS 
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Copper h y d r o x y q u i n o l i n e : " B l o q u l n " — Monsanto, • 

Copper oxychlor ide and copper-Shydroxyquinol ine m i x t u r e : • 
" V i t o s a n " — V l tax Fert i l isers. 

(b> Probably poly sulphides, e g . 

C'alclumpolysulphide "Sulfonette"; C o p p e r M c Dougal l & 
Robertson. 

t o Z inc ethylene bis i thiocarbamatc (2000 g r . / h a . = 1.2 Ibs./acre and 
more) . "Dithane Z-78' — R o h m & H a a s 

A l l copper containing products were di luted up to a copper content of the 
spray ing l iquid equal to the standard. W i t h the non-copper containing products 
the concentration recommended by the manufacturers was used. 

, , , w , h U e the present report is confined to an. evaluation of products -which are 
commercia l ly avai lable, investigations in progress, show that a number of ex­
perimental materials have g iven a control equal to that of Perenox o r Shel l Copper 
but at a lower dosage of active ingredient per acre. 

CROP P R O T E C T I O N COURSES 1951. 
Three day courses on crop protection were given at Radelta, 

Darrawella, annd Uva Gymkhana Clubs, and the Board Room in Pera­
deniya Gardens between April 17th and May lOth, 1951. Well over 400 
Superintendents attended these courses and representatives of Colombo 
Agency Houses were also present at the lectures on the first day of the 
Peradeniya course. 

The instruction provided was primarily of a practical nature but 
the technical principles involved in crop protection were explained in 
a limited number of lectures. These lectures are reproduced by general 
request. 

I. INTRODUCTORY LECTURE 
By 

J. Lamb. 
A few words of explanation about the objects of, and the arrangements for, 

these c rop protection courses are first necessary. L a s t year w e arranged a 
course of instruct ion i n spray ing for superintendents tak ing part i n our extensive 
exper iments and since this course w a s general ly agreed to be wor th whi le , 
w e offered to repeat it this year fo r the benefit of those estates commencing 
spray ing In 1951. T h i s offer was made at the conference held last December 
and superintendents and others interested In the details of crop protection 
methods for the control of bl ister bl ight were asked to register their names 
for special blister blight c i rculars. A l l the pre l iminary arrangements for these 
courses" 'were tharefore made through the blister bl ight circulars. S ince a 
n u m b e r of superintendents who wished to attend the c rop protection courses 
h a d not registered their names for the blister blight c i rculars, some misunder­
s tanding has subsequently arisen, and I have requested the Planters' Associat ion 
to d r a w attention i n one of their general publications to the availabi l i ty of these 
c i rculars to anyone w i s h i n g to register the i r names. 

O w i n g to the ve ry large response for accommodat ion In these courses we 
h a d to-decentralise a n d r u n four courses Instead of o n e F o u r weeks Instead of 
one week have therefore been taken u p i n g iv ing instruct ion on crop protection 
methods, and as a result , our advisory work has been largely suspended and m u c h 
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