STUDIES IN BLISTER BLIGHT CONTROL
II  Preliminary resuits of tesrs with fungicides

C. A, LOGS

In October 1946, when blister blight made its firgt appearance in Ceylon tea
plantations, the imumediale problern that confronted the Tea Research Institute
was the devising of such control measures, whereby the severity of outbreaks
could be minimised and held in check. At the onset it was realised that, due
to the wide differences in climatic conditions between North India and Ceylon,
control measures adopted in that country might not be completely cfective
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out here. Until more was known of the course of the diseéase recommended
contro, measures had w be based on purely agricultural practices, the chief
of which was the careful regulation of pruning seasons and pruning methods.
Pruning hag to be timed so that pretipping growth was established during the
periods of dry weather, under conditions unfavourable to the growth of the
fungus. This recommendation, though it upset the normal rouiine on many
estates, was sound in principle, for it allowed the bushes to form maintenance
follage which would become registant to infection before conditions favoured
the growth of the fungus. Unfortunately, in some cases, that advice was not

followed.

Four years ago we should have considered a test fur starch reserves, on
roots of tea bushes on estates above 2,000 feet elevation, a waste of time,
Today starch deficiency is the direct cause of thousands of bushes failing to
recover from pruning even at elevations above 5000 feat.  Admittedly, manurial
defictencies, such as the shortage of potash, are a contributory cause but in many
cases the loss of pretipping leaf, following on blister attacks, is the main
reason. Contlnued plucking of bushes of maintenance leaf must inevitably lead

to thelr destruction through starvation.

Before protection against blister blight, by the use of fungicides, became
possible, More had to be known of the causative fungus as, without that basle
knowledge, any experimental programme was doomed to failure, The necessary
investigation was, under the direction of Dr. C. H. Gadd, completed by the end
of 1948, IL was, therefore, possible to conduct smail scale spraylng experiments
in 1949 when four problems called for careful consideration —

(1). The cholce of suitable fungicides.

(2). Protection of tea recovering from pruning under monsoonal conditions,
(3). Protectlon of tea in plucking during blister blight attacks,

(4). The most efficlent means of applying fungicides,

1. The Choice of Suitable Fungicides,

Dr. Tubbs' prelimlnary experiments showed that Erobasidium verans is
susceptible to conitrol by copper based fungicides. Fungicidal preparations
depending, for thelr activity, on elementary sulphur have little effect.

]

A number of 'proprietary copper based fungicides are now avatlable in
Qeylon amongst which are —

Perenox -— A cuprous oxide formulation manufactured by Messrs. The
Imperial Chemical Industries. :

Blitox — A copper oxychloride formulation made by Messrs. Pest C'ontml
Limited.

Shell Copper Oxychloride—A formulation made by the Shell Company.

Coppesan — Messrs. Bools (U. K.).

Yellow cuprocids ~- Messrs. Rohm & Haas US.-.

Copper Sandoz — Messrs, Sandoz Limited, Switzerland,
" To these preparations may be added the following which wili be on the
market in the near future,

Kaprokylt — A Dutch product.

Concentrated Copper Lime — A German product

We are not aware of any marked differences hetween the efficiency of these
proprietary copper funglcides but our experience of all but Perenox {3 limited.
In tesling organic fungicides we have therefore taken Perenox as a standard for

comparison. The copper oxychloride fungicides are greenm in colour making it
difficult to judge the volume of spray fluid against the dark green of the leaves,
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Unless carefully supervised the spray gang finds it difficult to judge the amount
of cover being put on till the spray fluld runs off the feaf. Pungleides intended
for field application incorporate in the formulatinn a sficker and spreader. The
sticker has adhesive gualities which cement the small particles of the fungicide
on the leaf while the spreader tends to give an even distribution over the sprayed
© surface. Different manufacturers claim distinetive merits for their various for-
mulations. There iz a defipnite limit to the amount of work the Institute can
undertake (o test these claims. We have, however. tested a copper oxychloride
formulation (Blitox) agalnst a cuprous oxide formulation (Perenox).

Ciprous oxide vs, copper oxychloride.—An area of tea prunced at the begin-
ning of October was divided into three approximately equal plots, their location
being such that almost similar conditlons prevailed. The site selected was above
a marsh where bligtzr blight bad previcusly been known to flourish.

Two plots were sprayed % 10 day intorvals with Blitox and Perenox, each
at a concentration of 4 ozs. fungicide in 10 galions of water, the spray output
belng approximately 12 gallons to an acre. The third plot was left unprotected
to serve as a comparison for the intensity of blister infections, during the course

of the trials., Spraying commenced at the first sign of bud-hbreak on 28th Qctober,
1949,

For the purpose of the experiment weather conditions were ideal. Each
spraying operation being conducted In fine weather, the fungicide application
drying orr the leaves before the advent of rain, Table I shows the weather
conditlons which prevailed between bud-break and Ypplng, at which time the
experiment ceased,

TABLE L

Weather Conditions

. Average | dunshine | Average Sun-
Rainfall [ No. of . d

Week ending Cin rainy ;;mé:l; per week | shine per day

inches | days | Yoives |Hrs. Mins! Hrs, Mins.
311-49 0.82 3 0.12 49 28 7 07
10-11-49 2.14 5 0.31 33 28 4 47
17-11-49 3.17 4 0.45 45 27 31 20
24-11-49 1.73 4 0.25 37 33 5 22
1-12-49 0.75 4 0.11 29 17 4 11
8-12-49 3.74 3 0.53 9 5 1 25
15-12-49 0 -0 0 4 16 5 45
22-12-49 0.43 6 0.06 hd 0 i G
29-12-49 4.86 5 0.69 11 19 1 37

Total 26-10-49 to - 1 o5 -

oo 1zas | 1764 | 34 028 220 42 | 4 38

¢ Sunshine Recorder out of order,

For the 9 weeks during which spraying was continued there were 34 rainy
days with an average of 08 Inches rain a day.

At the termination of the experiment a row of tea in each plot was pruned
and counts made of stem infeetion, leaf infection and dead shoots. The results
are tabulated in Table II.
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TABLE il.
Infections on pre-tipping growth.

Treatment Avergenfections pr | Aversge drad
stems leaves
Blitox 1.1 3.0 0.3
Perenox 0.6 2.5 0.1
Unprotected 12.6 168.5 2.0

Both fungicides gave exceilent control of blister blight but there was no evidence
of exfra retention, and therefore better controf, with either of the two prepara-
tions. To all practical intents and purposes they were equally good s0 far
as may be ascertained on preliminary trials,

Concentrated preparations.

A preparation called Yellow Cuprocide said to contain 80 per cent of copper
s against the more usual 50 per cent was compared with Perenox on tea in
bearing. The Yellow Cuprocide was used at a2 concentration of 2b oz3, per 10
gallons and Perenox at the normal rate of 4 o0zs. to 10 gallons water,

TABLE I
Percentage infectlon of flush and banjl
Pluck 2nd 3rd 4th 5th 6th 7th } 8th
Yellow cuprocide 18 5 21 16 1 15 4
Perenox 15 8 18 11 2 9 7
Unprotected 73 75 ‘89 78 86 59 34

“The degree of control between Perenox and Yellow Cuproclde 1s not signi-
ficantly different but compared with the unprotected plot they both have very
marked etfects as shewn in Table 1II.

It i3 unlikely that the Institete will undertake further work on testing of
copper fungicldes unless a new preparation has some very desirable feature,
such as a low price.

Il Protection of Tes Recovering irom Pruning.

The planning of any pruning programme should depend on a number of
factors. Obviously, the chief criterion has to be crop returns and pruning for
recovery during periods of short crops. Climatic conditions on Ceylon tea
estates, vary so considerably that no hard and fast rule can be laid down for
pruning in any one month. In the Dimbula area where both the North East
and South West monsoons prevail, conditions are very different to those in
the Uva district, where the South West monsoon does not occur. A careful
study of crop returns is essentlal if the full benefits of spraying during recovery
are to be obtalned. As z gulde, crop retums for the last ten years'on St, Coombs
are given In Table IV,
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TABLE V.

]

Crop  Records
: ‘ : : | ! : | :
Month DIS4L 1942 . 1943 1944 ¢ 1945 : 1946 ] 1947 | 1948 i 1949 ‘};’:E‘!fg
| ‘ " ‘ " ‘ : i | '
January i 14507; 16639 17002, 18317 20310 14948 20907' 0848 14625 15043 18315
February |OOIBM] 14965 17161 12189° 16923, 9172) 1R793) 17868 16510, 9339 14227
March | 11908 10251 167150 7318 24646 6730 16379 28245 11807, 9952] 14424
April B3E 24222 287970 9edli 19038, 15752) 31723| 28014; 19594 9424] 18981
May 20422 23197, 24511} 240! 20818! 35736 29876] 29313 20192, 29681, 26813
June 16882, 17241 15849 9848| 17718 11742} 14729} 22194, 19666! 10706 15657
July 12780 12070 11608 10150' 13957 19364 11989, 16626 6087 13844 13046
August 13090, 13309 10744 9713 11880/ 11489, 15754] 10280; 18076; 10356, 12268
September 13243 11514 17580 Tisa74; 13515 17272 12550, 14048' 16690 19225, 14846
“ QOctober i3 20452 (68387 (5368 13380, 14991) 22930] 18080, 21970 10394 17535
November 15988 22301] 19917 17908 17101} 252011 21880° 23924 21184} 21523, 20562
December 19868 17432 21279, 18592 19470, 20646 17946 226921 14243) 15951 18812
R R 1 ! L
i ! '
Total 1?5270?203573{212&)1- L6187 21 4317:2013 133235706:262132%2076-&4l 174653, 205460

Obviously the best time to prune wiil be at the end of June as the lowest
cropping season is from July to September, while November and December again
are heavy cropping months,

Bud.break will, of course, depend on the type of pruning adopted, a c¢lean
prune taking about 6 weeks, while with a lighter prune bud-break will com-
mence in about four week's time,

Another important factor is rainfall.

Spraying during spells of heavy rain

will give little protection, as the fungicide will be washed off before it has time

to stick on the leaf surface.

On 3t. Coombs, as the rainfall figures in Table V

show, the months of May, June and July ~re periods of heavy rainfall during
which time spraying may serve a very limited purpose, As bud-break, on
bushes pruned at the end of June, will not commence till early August, heavy
rainfall in July can cause no inconvenience as spraying would start only after

bud-break *
TABLE V.
Rainfall —St. Coombs Estate
. ! Y aay | . ! i - . ‘Average

Month ! 1941 | 1942 | 1943 ! 1944 1945 | 1946 l§ 1947 1 1948 ] 19497; 1940/40

SR RN AU S T
January 004 167) 315 109 195 | 0.14 | 235 3720 427 237 220
February 3.65 | 213 1.B2 086 48 045] 1.78 ] 132 0.06 | 049 | 175
March 1.35 570 590 173 B93; 343! 696 A4l 536 1.74 4.76
April. P41 1015, 5.2?{ 411 454 | 7581 796! 399 {103 82 | 7.04
May 2739 23y TS 23.0& 12.15 1 2,351 2.57 ' 7.36 10,0 | 6.95 ) 13.14
June 14210 1051 1597 2096 748 (1152 ) 873 : 6.65 1679 ;11.07 . 12,40
July 8514 887 23.14; 18.33 689 BB | 7.97 | 486 [14.21 11080 | 15.20
August 7.62 | 1380 1047 8.0 224 |10.27 118.05 {2625 | 4.81 | 9.41 | 10.90
September 5.26 8.20! 892 1270 569} 427 (1142} 860 262 8O07 7.57
October .74 | 1164, 8354, 9161693 {1048 | 7.56 [13.22 | 7.44 [10.73 ; 10.24
November 10.35 ) 10.20 351 92111095 {1092 | 748 312! 650 1 8.40 8.06
December 334 32!5I 800, 10.23: 4521 360 (1052 | 5.58 1 6.82 D734 6.32
Total 93.63 113.965 104,82 124.68237.16 73.79 |91.35 9].08 [}890‘2 B86.66 i 95.61

* These views have been raodified by more recens experiments.—-l-‘.d,
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During 1949 a smallscale experiment was carried out on St Coombs on
an area pruned on the 21st June. The plots, each of which contained six
pushe:, were randomised for four replications. Four plots were left unsprayed
the other four being sprayed weekly with a copper fungicide at a coqicentration
of 4 ozs. in 10 gallons of water. Spraying of the treated blocks commenced
on 19th july, at the first sign of bud break. and continued till the bushes were
ready for lpping at the end of September. The sprayed bushes recovered nor-
mally with almost a complete absence of stem infections while preftippiig
growth matured with only an occasional blister oceurring on a few leaves. The
unprotected bushes were a sorry contrast, as ithe shoots were repeatedly
killed back by blister Infections till ahout Novemben, when brighter weather
allowed new recovery. These unprotected plots were not ready for tipping till
the end of January, 1950,

- It has to be emphusised .2t this smail svale experiment, though it indleated .
that spraying was very effective in copurelling blister blight, must be repeated
on a large scale to obtain fully reliable information. The rainfall on St. Coombs
averages about %0 inches for the year., There are districts, badly infected with
blister blight, in which the rainfall is over 150 inches. Treatments which are
effective on St. Coombs may well be ineflective somewhere else. Large scale
spraying operations involve many difficulties which can only be overcome by
experience. That experience will be gained in the large scale programme
arranged for this year when selected estates in the Kotmate, Dimbulal Nanu
Oyz, Ramboda and Nuwara Eliya districts will conduct spraying trials during
the south west monsoon,

in the Kotmale area, with an annual average rainfall of approximately 175
inches, the frials will be under the control of the Institute. An area of 200 acres
will be pruned from the end of June onwards, while spraying with a copper
fungicide will commence from bud-break and end at tipping. In the other areas,
30-50 acres will be pruned at the end of June. Though these trials will be under
the supervislon of the Superintendents of the Estates concerned, the Institute
will remain in close touch with the work in progress.

Protection under north east monsoonal conditions has proved very success-
ful. The area selected for an experiment was on an estate subject to heavy
mists and low cloud, conditions ideally suited to blister hlight attacks, A nine
acre block was divided into three approximately eqgual plots one of which was
left unprotected while the other two were spraved at weekly and fortnightly
intervals respectively, The fungicide used was Perenox at a concentration of
4 oz8, fungictde in 10 galions of water. The area was pruned on lst September
and spraying operations commenced with bud-break on 10th October, continuing
at the stated intervals until the plots were due for tipping at the end 'of Decem-
ber. This entailed 13 weekiy spraying operations and 7 fortnightly applications,
at a-rate'whlch ranged from 12-1:1 gallons per acre. The average cost per appli-
cation was Rs. 2/. per acre, inclusive of the cost of labour and fungicide. This
figure, however, does not include supervision and is averaged for .a six hour
working day. Under the conditions of the experiment the total cost of protec-
tion was Rs. 26/- per acre for the weekly application and Rs. 14/- per acre for
iortnizhtly sprayings, ) D

. To facilitate transport and other arrangements spraying operations were
scheduled for Monday In each week. Though no attempt was made to chocse
favourable weather conditions, 1t must be emphasised that every spraving date
coincided with fine weather though rain and mist often persisted on other days
in the week. T '

At the end of the experiment a count of bushes in the plots revealed that
bush stand was irregular so the upping weights have been corrected to give an
average of 3.200 bushes to an acre. Table VI shows the harvested tippings at
the end of the spraying trials. We are greatly indebted to Mr. Halliday, Superin.
tendent of Uda Radella Estate, for the figures and to Messrs. Whittall & Company
for granting permission to carry out the experiment.
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TABLE Wi

Tipping Fr,e.sh weight of tippings in pounds.

§ e e

st  2nd 3rd Total 3 tippings

i
. I :
Weekly sprayed area (423 . 230
Fortnightly spraved area 284 | 28§ 457 1069
|
l

470 E 1123
376 'i 780

|
Unprotected area 48 1 256

Taking the total tippings of the unprotected plots as a basis for calculation,
the weekly sprayed area gave 41 per cent more tippings while the fortnightly
sprayed arca showed & gain of 37 per cent. These figures though they give a
very siriking picture of the sffect of sprayin; are .ot thecombpleie stety. There
are fewer branches on the unspraved bushes and those that wwmain appear to
have 3 gormandizing effect. It is safe to assume that loss of crop will continue
throughout the cycle, the beneficial effect of spraying being felt in crop returns
for a very considerable time,

A spell of dry weather in November turned what would have heen catas
trophe, as far as the unsprayed plots were concerned, to a period when recovery
was made possible, The Superintendent expressed the fear that the three acres
of unsprayed t{ea in the control plot might be a total loss; Lhe difference in
recovery was then so chviously apparent,

While mist and rain persisted through October and early November, the
weekly spraved plots showed no evidence of stem infections while leaf blisters
were very few and hard to find. On the fortnightly sprayed bushes, stem infec-
tions were fairly extensive while leaf blisters were numerous. On the unpro-
tected bushes both stem and leal infections were heavy. Defoliation was fairly
heavy from petiole infections on the unspraved bushes,

At the end of the experiment a count was made on 100 bushes in each plot
to ascertain the numoer of dead shoots per bush.

Average number of dead branches

per bush.
Unprotected 11.83
Weekly Sprayed area 1.46
Fortnightly .
Sprayed area 5.83

III. Protection of Tea in Plucking,

Very efficient protection of tea in plucking is possible with copper fungicides.
If it were not for the undesirable feature of excessive copper residues in the
manufactured tea, our problem of fungicidal protection would have been solved
a considerable time ago. Our main etforts to find a suitable fungicide have,
therefora, been directed to trial experiments with different organic preparations,
which do not incorporate heavy metals as the main fungicidal agent. Many
of these organic fungicide. are specific-ageinst certain diseases and we hope
‘that, in the ot too distant future, a preparation will be formulated for efficiént
control of Erobagidium wvezens. The preparations already tried out have been
kindly supplied by manufacturers in the UK. and UJS.A, where research on
organic fungicides is being actively pursued.

The trials were of necessity on a small scale as many of the fungicides
being in an experimental stage, were available only in very smali quantities.
The selected plots were all in one block and each treatment had +8 replica-
tions on a randomised basis. The total treatment in all.cases covered 24 bushes,
Perenox. a cuprous oxide fungicide, was selected as a standard against which
the untried formulations were evaluated, while unprotected plots showed the
inféction level upder the conditions in which the trials were conducted,
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The rate of application was governed by the small hand spraying apparatus
available, the actual volume belng approximately 20 gallons to an acre. This
application is about three times greater than that required for cfficient protec
tion with Perenox.

Before the trials were commenced the bushes were stripped of all hiister
susceptible material while spraying began immediately afterwards. The first
pluck, in 2l cases, was discarded to avoid complications arising from infections
on small buds prior to spraying operations, Normal plucking to a bud and two
leaves was carrled out on 10 day rounds,

For convenienca in presentation, the results for the different materials -
tested are grouped together under the names of respective manufacturers -

{a) Messrs E. I du Pont de Nemours & Co.’s Dnthlocarbamate
' fungicides (U.S.A) "

TABLE VIL.
Percentage Infected flush and banji.

Pluck [ and | 3:d | 4th | S5tk
Unprotected 64 34 35 37
Fermate 1 1b/100 gallons water 83 33 25 27
" 2 114 3] 60 37 19 34
" 4 e y 57 32 21 22
Zerlate 1 1b/100 gallons water 60 28 20 19
.- 2 . " 51 24 20 20
" 4 12 " 53 24 10 9
Parzate 1 1b/100 gallons water 42 23 t3 20
ar 2 i1 (R} B 54 m 8 15
. 4 " " 33 31 3 S

Control
Perenox 2§ lbs/100 gallons water -7 2 3 0
TABLE VII.
Average number of bilsters on third leaf.

Phick 2nd 3rd 4th
Unprotected . 2.13 0.76 1.03
Fermate 1 1b/100 gallons water 2,10 0.87 0.76
" 2 " _ .10 0.69 1.00
" 4 y . 1.09 0.79 0.28
Zerlate 1" Ib/100 gallons water ™ - 176 L o120 | 073
" z -, " 1.07 0.81 1.10
" 4 v . 1.17 0.44 0.92

Parzate 1 1b/100 gallons water 1.23 0.85 0.18 .
. 4 . " ' 1.77 0.64 0.12
" 4 " . 0.80 0.29 0.11

Control '
. Perenox 2} 1b/100 gallons water 0.05 0. 0

Fermate — (Ferric dimethyldithiocorbomate). No eontrol even at application
rates of 1 Ibs, 1o 100 gallons of water,
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Zerlate — (Zinc dimethyldithlocarbomate). Control ineffective though on the
4th and 5th plucks 4 Ibs./100 gallons of water application showed
a lighter degree of infection, when compared with the unprotected
plots. In comparison with Perenox, however, control is relatively
poor.,

Parzate — (Zinc ethylene bis dithiocarbomate), Obviously the hest of the three
as far as blister blight is concerned. The high concentration of

fungicide necessary for light conirel in comparison with Perenox
makes it too expensive and uneconomic.

Rainfall previous to 2nd and 3rd plucks approximated to conditions under which
protection is normally required. Resulls in inclement weather show that protec-
tion during those periods is extremely poor,

" (b) Messrs. Rohm & Haas' Fungicides (USA)

TABLE (X,

Percentage infected flush and banji.

Pluck [ 2nd | 3rd | 4th ; S5th | 6th | 7th | 8tk

, v
Unprotected ¢ 73 75 89 78 66 59 34
Arathane 1} lbs/106 gals. wateri 72 80 59 78 54 53 29
i
I

Dithane " " 73 69 54 73 42 50 27
Control :
Perenox 24 1bs/100 gals. water : 13 | 8 16 i1 2 9 . 7
: i i ) i
TABLE X.
Average number of Blisters on third leaf.
Pluck | 3d | 4th | sth | 6th | 7th
Unprotected 2.82 257 3.60 3 4 2 4
Arathane 1} lus/100 gals. water 2.78 1.72 185 3.0 t. 3
Dithane " " 2.01 2.17 2.42 0.79 1.2
':'Gontrol e l -
Perenox 24 lhs 100 g,.;.lu water 0.06 0.04 B.12 l Q.15 0.25

Arathane {Dinitrocapryl phenyl crotonate-CR1619) No Control,

Dithane (Zinc ethylene bis dithiocarbomate). The preparation is similar to
Messrs. Du Pont de Nemours Parzate (See tables 7 & 8). At the
concentration recommended by the manufacturers control is
ineflective,
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(c) Messrs. Bayer Products Limited (UK.)

Proprietary fungicidal dust — Botrilex. A preparation centaining a chloroni-
trobenzene. Application rate about 18 lbs, per acre, The dust caused an exten-
sive yellowing effect on the leaves which, however, passed off with the advent
of rain,

TABLE Xl
Percentage of infected flush and banji.

Pluck 2nd | 3rd | 4th | 5th | 6th | 7th | 8th
Unprotected : 56 | 53 | 83 | 8 | 47 | 56 | 24
Botrilex 23 | 37 | 64 ) 69 | 29 | 22 | 22
Control
Perenox 2} lbs/100 gals. water 5 1.3 | 4 6 1 6 2

TABLE XII. _
Average number of blisters on third leaf.
Pluck 3rd 4th 5th 6th 7th
Unprotected 1.60 1.27 1.48 0.9 1. §
Botrilex 0.69 0.75 1.36 1. 2 0.79
Control
Perenox 24 lbs{100 gals. water 0,03 0.11 0 0 0.

The degree of control is far too light for efficlency. The rate of appileation,
as a dust, makes economic dusting improbable.

(d) Messrs. Plant Protection Limited (U.K.) Organic fungicides,

_TABLE XIiL.

Percentage infection flush and banji.

Pluck 2nd | 3rd.] 4th | Sth | 6th | 7th | 8th
Unprotected |33 55 35 76 45 17 37
Shirlan AG } per cent 26 [ 39 | 38 | 61 | 38 | 18] 27

1. 48 | 38 | 20 | 62 | 26| 7 | 31
2 ., 38 | 38 | 24 | 45 | 23 | 15 | 26

4 — — 33 18 4 8

.Control )
Perenox 2§ 1bs/100 gals. water 5 7 .8 14 o 0 3




TABLE XIV.

Average number of blisters on the third leaf.

Pluck drd | 4th 5th | 6th 7th
Unprotected 191 200 | 200 | 057 | 038
Shirlan AG 4 per cent 139 . 0.54 148 | 1.0 0.23
1. 135 | 0.81 155 | 049 | 0.9
2, [ 134 | 059 | 121 | 076 | 063
i —_ - 063 | 093 | 009

Coatrod e ] - - -
Perenox 2} Ibsf100 gals. water (.13 0.03 0.10 : 0.10 0

j

Shirtan (307, sallcylanilide strength). Very light control at 4%, concentration,
but even then far inferior to Perenox. Can never be of economic value,

TABLE XV,

Percentage infection of flush and banji.

Pluck ond | 3rd | 4th | Sth ! 6th | 7th
Unprotected 53 35 76 45 17 37
T.M.T.D. § per cent 48 22 51 16 22 22
1 . 34 12 35 9 3 12
2 28 11 28 7 2 4
4 20 7 18 7 1 2
_ Control
Perenox 2§ 1bs/100 gals. water 7 8 14 6 0 3
TABLE XVi.
Average number of blisters on third Jeaf.
Pluck and | 3rd | ath | sh | 6th
Unprotected : 1.91 2.00 200 | 0.57 0.38
T.M.T.D. § per cen 51l 0.82 0.82 0.74 0.14
| 0.66 0.33 0.38 0.25 0.1r
2. . 0.43 0.42 0.91 G.14 0.04
4 . . 0.43 0.13 0.43 0.05 0.17
Control
Perenox 2} Ibs/100 gals. water 0.13 0.03 G.19 0.10 0




FMTD (Tetra methyl thivram disulphide). showed a decided control above 1%,
concentration. At 49/, concentration it appears as efficient as Perenox. The
amount of TMTD required per acre at that strength is, however, extremely heavy
— nearly 15 lbs. per acre is used compared with about i b, of Perenox.

() Messrs. Vitax Feertilisers Limited (UK.} — Vitospor
fungicide dust.

This preparation contains the following —

10 per cent copper oxychloride

1—3 per cent copper 8quinolinolate
60 » s green sulphur

051 .. . iricresyl phosphate, which it is stated gives the formu-
lation greatly enhanced activity,
TABLE XVil

Percentage of infected flush and banji.

Pluck ond | 3rd | 4th | 5th | 6th [ 7th | 8th

Unprotected 81 73 67 60 25 68 39
Vitospor Dust 3! 2 3 4 0 1 10 4

Control
Perenox 2% 1bs/100 gals. water | 16 3 3 4 0 4 0

TABLE XVHI.
Average number of blisters on third leaf.
Pluck ad | 4th | 5th | 6th
Unprotected 23 2.6 1.20 1.10
Vitospor Dust 0.08 0.12 0.01 0.01
Control

0.06 "1 0.03 0.02 0.07

! i

Perenox 24 lbs/100 gallons water

»

Vitospor, as already stated, incorporates 10 per cent of copper oxycloride in
its formulation. At the rate of application of 18 lbs, dust to an acre approxi-
mately. 18 -ibs, of copper aXychloride is deposited on the leaves. We Lknow that

. & lb. of Perenox wili give eifective control.so tiie possibility remains that the

copper .oxychloride may be the controlling agent. We have now received a
copper 8-quinolinolate formulation which does not Incorporate the copper oxy-
chioride and tests in the coming south west monscon will give an answer as
to whether the guinolinolate by itself will give the desired result. Vitespor in
the United Kingdom costs approximately 60 cents a pound. Even at that price
the fungicide used per acre will cost over Rs, 10/-, — without application costs
— a figure too high for economic dusting.

({} Messrs. Robinson Bros (U.K.) — Calcium thioglycollate
formulation (wet spray),




TABLE XIX.

Percentage infected flush and banji,

Pluck 2nd 3rd 4th

Unprotected 18 54 30
Calcium thioglycollate 3 per cent 8 24 15
Do i TR 17 36 26

Do 2 . . 12 { 42 24

D> 4 . . M4 54 2

' Control . o - b

Perenox 2} Ibs/100 gallons water 2 | 1 1

To summarise, we have so {far been unsuccessful in our attempts to find a sult-
able erganic fungicide which will give adequate profection at an economic rate.
I'nird leaf infections are a very important criterion of fungicide efficlency as a
blister average of even 0.5, per third leaf, would increase the spore population
in the air to such an enormous extent, that resulting Infections could be very
considerable, With normal plucking, the third leaf remains on the bush so that
infections mature and so constitute a potential spore reservoir. A fungiclde to
be effective should be capable of keeping the blister average per third leaf,
below 0.1,

Copper apraying of tea in plucking—In experiments on St. Cocombs we have
seen the decided advantage in the control of blister blight if tea in plucking
i sprayed with a copper fungicide (Perenox). The experimental area which
was pruned in Detember 1948 is divided into four blocks, each of which consists
of three plots with the following treaiments:— (a) Weekly sprayings, (b) fort-
nightly spraylngs, (¢} unprotected. A plot consiats of two rows, each of 50 bushes,
Two guard rows were allowed to grow up untouched as protection against spray
drift between treatments,

The 4 replications of each treatment, therefore, gives an area of approxi-
mately one eighth of an acre. Plucking conformed to the normal estate practice
of removing a bud and two leaves at nina day intervals. Spraying ef the
treated plots is done with a very fine nozzle which gives an approximate appli-
catlon range of 810 gallons to an acre, of a suspension of 4 ozs. Perenox in 10
gallons of water. Applications of the fungicide Is made irrespective of weather
conditions, spraying often being done during rain. When the experiment started
on 23rd May, blister Inlection was ni! following the long drought exmerienced
in the early months of 1042 The advent of the monscon on May 5ih showed
its effect on Z4th June when flush infections were as follows —

Weeakly sprayed plots — 7 per cent infected,
Fortnightly sprayed plots — 16 per cent Infected,
Unprotected plofs — 85 per cent infected,
There was, however, no appreciable loss In crop till the plucking on 23rd July

from which time till the end of December the unsprayed plols showed diminiched
crop returns when compared with the sprayed areas.
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TABLE XX.

Crop harvested {expressed in - Percentage increase
Trea.tlf'nent pounds, dry weight per acre}. in erop. -
Unprotected 7 82.20 —_
Weekly sprayed 103.58 26
Fortnightly sprayed : 102.50 ‘ 25

The very shght dxf.fcrem.e in crop returns between the weekly and fortnightly
applications suggest that under normal estate proceal..re fonmghtly applications
are sufficlent, - - . .

A study of the following table of flush infections and blister Incidence oh
the 3rd leaf (normally left on the bush) clearly demonstrates differences between
the treatments. .

TABLE XXi.

‘Percentage flush infections and blister Incidence on third leaf of
' bushes In plucking

Flush infections percentage Average number of blisters on the

Pg;i;k' of total flush third leaf

No. | Weekly | Fortnight-| y; Weekly | Fortnight- .
sprayy- ly spray Unprotected spray | ly spray- Unprotected
1 o 0 0 — — —
.2 0 0,25 8.5 — — —
3 0.25 0.8 6.7 — -— —
4 7.25 16.0 85.0 — _— —
5 4.75 38.80 83.3 0.23 1.07 4.90
8 8.5 9.6 452 0.05 1.0 4.60
7 1 103 21.0 68.3 -0.07 1.10 5.20
‘8 1.-03 1.5 17.6 —_ —_ —

N - 3.0 22.5 61.2 -— — —
10 -f 05 17.5 47.3 -— _— —

- 11 | 05 1.5 13.8 0 0.11 0.54
12 6.8 36.5 71.5 0.02" 0.10 0.81
i3 £3 173 - 45,0 0.06 0.42 1.88

“14 ) 100 436 80.5 0.08 0.57~ 3.43
15 33 15,0 66.8 0.08 0.43 2.09
16 08 8.5 18.0 0.05 0.17 0.59
17 48 29.0 61.5 0.06 0.36 1.40
18 48 170 . 395 0.08 0.29 L.10
19 [. 55 13,0 328 1 010 - 018 - 0.53
20 1.0 9.3 17.0 003 | 016 0.46
21 2.0 73 22.0 0.02 0.12 ' 0.37
22 0.8 83 17.3 ¢.02 0.12 0.28

238 .1 23 2.0 9.8 0 0.15 0.33
24 0 0.2 08 0.02 0.18 0.76




The bitster incidence on the 3rd leaf gives a good indication of the numbet
of blisters per bush and the pofential spore production. Since one blister can
produce millions of spores, spore formation can assume gigantic proportions if
the incidence is over 0,5 per third leaf. When the blisler incidence is between
3 and 5 per leaf unfavourable weather will cause heavy infections on flush and
young stems.

This experiment will continue for a complete cycle at the end of which
reliable data on the correlation hetween infections and epidemic atfacks should
become available and should indicate when sprayving is desirable.

Spray Residues.

The rmount of residue left by spraving with copper fungicides is being
sinvestigated by liie Biochemistry Depuartiaent. - . it

Untll more data are avallable estates should not under any circumstances
spray tea in bearing.





