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A FORECASTING SYSTEM FOR
BLISTER-BLIGHT CONTROL, BASED ON
SUNSHINE RECORDS
D. Mulder and R. L. de Silva

Blister-hlight control has devcloped into an accepted routine practice on all
estates that sulfer ftom this disease but its costs weigh fairly heavily on the economy
of the cstate.

If the average cost of one spraying round is taken as Rs. 2/- per acre and a
1,000-acre estate 15 sprayed twenty times a year, then the estate spends Rs. 40,000/-
annually, on blister-blight control alone. A reduction of the number of spraying
rounds by only four would mean an annual saving of Rs. 8,000/-. Some actual
figures have been provided by seven estates in the Dimbula district.

TasLE 1.—Costs of blister-blizht control in 1959 on seven estates in
the Dimbula District

Il X i
Fatate l Acrage | Numbcer of ' Costs per ave | Costs | Total I Conts pur
Nuo. I rounds * peraound | perlh. oAl round
|| ! . cents , Ra. } Rs
1| 260 l 23 | 233 TR 620
z 325 16 2.4 4.2 10400 1 687
3 ™ 22 $ 2,08 | 5.4 37,000 1,680
14 | 35 14 | 1.63 - 3.3 25000 | 13%0
5 650 22 ' 1.72 , 4.2 1 21038 1,133
4 ' 772 22 ! 1.82 , 3.6 1 32280 5 1,460
7 64t ‘ 18 | 2.45 | 4.5 | 27,062 | 1440
| | i

It is clear that a forecasting system for deciding whether it is really necessary
to spray or not, might be-of considerable economic importance. Previous reports
on a forecasting system accordimg to sunshine have been given by Mulder (1959)
and Visser, Shanmuganathan and Mulder (1959).

Work by Visser, Shanmuganathan and Sabanayagam as yet unpublished,
indicates that sunshine eflectively controls Blister Blight by killing the spores; an
average of 4 houry sunshine per day over a period of four or five days makes spray-
ing on the day following that period superfluous.  Thus a total of 20 hours sunshine
for a 5-day period or 16 hours for a i-day period is required if the spraying round
is to be postponed.  Where plucking rounds are 9 or 10 days, as in many up-country
estates, a 5-day period is convenient. For mid- and low-country estates, where
plucking rounds are ofien 7-8 days, a 4-day pericd should be considered,

The only additional equipment necessary is a sunshine recorder, preferably
for cach division, and preferably of the Camphell-Stokes type. The cost, with
sufficient charts for one year, ranges from Rs. 375/- to Rs. 730/-. Generally the
cost of even the mure expensive instrument is saved by the omission of only a single
sdgray.'ing round, Estates of 600 acres could afford to buy two recorders for two

ivisions.
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The principle of this method was put into practice in 1959 on five estates on a
!;[‘nll{tefd field scale. The trials were carried out by the estates on the advice of the

Plan of the Experiment

The principle of each experiment was that an area of 25-50 acres was divided
into four or five blocks of similar size. Each of these blocks was treated separately,
according to the sunshine recorded. 1In other words, the decision whether to spray
or not to spray a block on a particular day would be taken after finding the amount
of sunshine recorded during the previous four or five days.

The five blocks would normally be sprayed on 9 consecutive days, so that the
spraying of the whole experimental area would be completed in tive days. Il a-
spraying round was omitted on one Block, it would be necessary to reconsider spray-
ing that block after a further five days and not after ten days, as is usually done in
connexion with plucking rounds. If the sunshine had again been sufficient, the
spraying would again be delayed for a further five days. The sysicm does not
therefore involve omitting a whole round at a time, but delaying for five days (half
a cycle} and then repeatedly deciding, afier each five days, whether the amount of
sunshine justifies a further 5-day delay. There is naturally a risk of doubling the
amount of spraying to be done ou certain days.

One cstate omitted sprays for a whole division on account of five-day records
taken during the second half of the plucking round. Although this involved a
considerably greater risk, the results on this estate were still quite good.  We cun
therefore assume that the limit of 20 hours sunshine per five days or 16 hours sun-
shine per 4 days, is still on the high side. This particular estate saved fewer rounds
than the others partly due to the practice of omitting and not delaying rounds, and

artly because it was located in an area where there was much mist, and therefore
ittle sunshine,

Method of Assessment

The assessments of Blister Blight were done by the estates according to the
method described below.

Each of the five blocks of a wial was assessed at 8-10 day intervals just hefore
plucking, according to the phicking scheme for the five blocks, The assessor picked
the points of assessment in the block at random by throwing a stick of about a yard
in length at ten poinis. Around each point where the stick fell, 5 bushes were
plucked, including the third leaf on the shoot. The tptal flush from 50 bushes per
block was properly mised and a sample containing approximately 200 shoots was
taken from the heap. Whether a shoot was counted as infected or not was decided
by the infection of the third fcaf only.  The third Ieaf of every shoot in the sample
was then examined for signs of infection, varying (rom a translucent spot to matute
spore-producing biisters.  In order to detect the tramlucent spot, every leal” was
examined against the light.  Only the number of infected shoots was counted, not
the number of blisters per shoot.  After counting the number of infected and
healthy shoots, the percentage infection was calculated.

Results

The results are given in Tables 2 1o 6 and comments are added below,
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Fig. 1.—Pereeniage blister-blight infection from June to December, 1959, with the total sunshine
for each 5-day perind just before spraying was due. The various lines represent different
blocks, the thick line representing the normally sprayed control.
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Estata No. 1 in the Dimbala district {4,500 ft.)

In this trial the highest average monthly infection was 45%, in July; this dropped
to 23%, in December.

The number of spraying rounds on the estate was 26, whereas the trial blocks
were sprayed only 15-18 times.

The differences in infection between the different blocks cannot be regarded
as significant. They are due to normal variations in severity of blister-blight
infection at various spots in a field. Unfortunately, some blocks were not assessed
during July. .

TaBLE 2. -Estate No. 1. Dimbule District (4,500 f1.). Average percentage shoot
infection and number of spraying rounds per month.  Blister-blight forecasting
system based on sunshine records for Blocks A—E, normal estate
spraying for Block F {control)

5 Month ¢ June > July | Aue. ! Sept. . Oet. l Nov, : Dec.
| Average dailysun- | 1hr. | 2hr. ) She.  3he. | 4hr. | dbr | She . Toral
Block | shine fcr each month | 31min, | 24min. | 12min. 93min. i(Smin. 39min. [ 49min. . No. of
: . rounds
o, Infection 1 20,9 457 154 180 . 23.3,; 19.4, 16.5.
A : No. of spraying ! e ! ' i ] L 18
i rounds { 3 i 4 3 | 3 2 [ 2 | 1
o2 Ynfection 11 — | 17.00 w2, 253 {1761 11
B i No. of spraying ! ' ' L 6
| rounds {3 3 2 3 2 i 2 1
| | — | JS—
4 Infection 6.4 — ' 162 16.9 | 3.9 | 1711 4.9 4
C No. of spraving ! ! ! ! 15
. rounds i 3 4 2 2 P 2 i 2 L—-
A : U P -
! o2 Infection T3z — S| Ra) 2780 22| 182
D | No. of spraying [ i ! : i 15
¢ rounds 3 3 i 2 l 3 } i pa 1
;o Infeetion e — ' a3 ] 0.5 18.4 | 15| 8.9
E No. of spraying ! ! ! | 18
[ «rounds o3 | 3] 2 | 3 1 |2 1
| o, Infection ;106 378 i 123 114, 226 269! 253
' No. of spraying . ! l 1 I, 6
rounds l 3 4 4 I 3 * 4 | 4 4
: }
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ESTATE No 2 MASKELIYA DISTRICT (3800ft)
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Fig. 2.—Percentage blister-blight infection frora June o December, 1939, with the total sunshine
for each 5-day period just before spraving was due. The various lines represent differemt
blocks, the thick line reprecenting the normaily sprayed conteal,




Femte No. 2 in the Maskeliya District (3,800 fr.)

The number of spraying rounds was successfully reduced from 23 to 11-13 in
the experimental blocks, without an appreciable increase in Blister Blight. On the
whole, the infection was less severe than in the Dimbula District, the highest infection
being 389, for Block B in June,

Tasre 3.—Estate No. 2. Maskeliya District (3,800 f.).  Average percentage shoot
infection and number of spraying rounds per month.  Blister-blight forecasting
system based on sunshine records for Blocks A—E, normal estate

spraying for Block F (conirol)
I Month June | July | Aug | Sept. ! QOct } Nov | Dec. ,
; Average daily sun- | 2 hr, - 3hr. | Sbr. |3br. | 5hr | 4br. | Shr. | Total
Block ! shine for each month { 24min. | 38min. | 42mia. | 50min. | 24min. | 32min. | 25min. | No. of
; ﬁ l | : rounds
o, Infection 20 | 21 | 22 | 18 l TR
A No, of spraying ! E 12
Toun 4 2 1 2 1 2 0
%, Infection 38 | 29 23 i7 12 1 23
B No. of spraying ) 1
, roun 3 2 0 3 | * 2 0
o, Infection 35 28 20 15 13 1 19
C No. of spraying 12
rounds 3 ! 3 1 2 | 2 Q
' o, Infection P24 2 24 g | n 14 2
D No. of spraying i 13
roun 3 2 2 3 1 1 1
% Infection 28 2t 22 13 1 13 20
E No. of spraying 13
| roun 3 2 | 2 3 1 2 0
U9, Tnfection 38 | 23 | 20 | 17 13 | 13 | 20 23
F No. of ying !
! founds o4, 3 { 4 3 31 3 3
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Fig. 3.—Pmcnl blmcr-hhght infection from July to December, 1958, with ‘the total sunshine
ﬂenod Jjust belore spraying was due. The various lines represent different
hlncks the tl'uc ¢ representing the normally sprayed control.




Estate No. 3 in the Dimbala District {2,900—4,600 ft.)

On this estate the reduction in number of spraying rounds have given good
results during August, September, October and November but during July and
December the blister-blight infection went up in the experimental plots. The reason
for this is that the plots sprayed according to sunshine had ten-day rounds,
while the control block was sprayed every seven days.

TasLe {.—Estate No. 3. Dimbula Disirict (2,900 f1.—4,600 f1.).  Average per-
centage shoot infection and number of spraying rounds per month,  Blister-blight

Jorecasting system based on sunshine records for Blocks A—E, normal
estate spraying for Block F (controf)

L : . N 1 I - . : '
" Month poduly | Avg. . Sept. | Qe , Nov. | Dec.
: Average daily sun- [ 1t 3 hr. I dhr. | 4 hr. [ 4 hr. 4 he, * Toal
Biock ° shinc for cach wonth - 46oun, | 17min. | 54min. ! 16min. ! ¥min, | 58min. ~ mo, L‘if
[ : ! ! | | i rounds
' o, Infection P95 | 207 | 8.5 100 | 210 | 24.6 !
A No. of spraying ) ! 9
. rounds l 2 2 3 o, 1 | T
[ o Yofection Ps1s | 25.5 | 9.5 | w3 ' 4.7 l':::s.s |
B ' No. of spraying ‘ | ! ‘ S 9
: rounds | a2 ! 2 ¢ 2 1 T | 3
[ % Infection [ 25 250 | 9.0 | 50 [ 176 | 136 |
C I No. of spraying ! . | | 9
rounds ' 2 i 2 2 1 U 1
. %, Infection 418 | 185 0 82 | 87 16 233
D | No. of spraying l ‘ i ' 9
' rounds s . o2 4 b | 1
% Infection "4909 | 197 | 8.3 , 6.6 | 8.4 @ 253
E No. of spraying ; ! | . i B
i rounds ey e LN S R
</, Infection [ 3.5 ' 17.6 0 6.0 6.0 | 111 10.€
F | No.olspraying ! J ‘ ! 16
| rounds : 4 2 3 2. 2 K}
. !

Estate No. 4 in the Hewsheta Districe (3,260 ft.)

This area scems to be ideal for the saving of a considerable number of spraying
rounds.

Infection remained low throughout the experiment, compared with the figures
for the up-country estates.

The experimental blocks did not differ to any -appreciable extent from the
control block, which was spraved with the rest of the estate,

~ Almost two-thirds of the spraving rounds were omitted during the five months
of the experiment.
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ESTATE No4 HEWAHETA DISTRICT (3200tt)
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Fig. 4.—Percentarge blister-blight infection from August to December, 1959, with the total sunshine
for each 4-day period just before spraying was due. The various lines represent different
blocks, the thick line representing the normally sprayed cantral. -
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TasLe 5.—Estate No. 4. Hewaheta Distrier (3,200 f1.).  Average percentage shoot
infection and number of spraying rounds per month.  Blister-blight forecasting
system based on sunshine records for Blocks A—D, normal estate
spraying for Block E {control)

f Month E Aug. l Scpt. | Oct. l Nov. : Dec. l
! Average datly sun- ' 6. 5 hr. 5 he. I 4hr. | 4hr Total
Block * shine for each micnth b 42min. | §5min, | S4min, | Bmin. ! 36min. | no. of
; ‘ | rounds
. % Infection ! 2.4 v 5.5 7 4.0 i 6.0 | 5.0 ‘
A . 6
No. of spraying rounds I - t 2 1 |
I o Infection JBO 6T | 80 | 40 56 T
B ' i : ' 6
| No.of spraying rounds o0 P2 i 1 1
% Infection o0 50 a0t 35 b
c '; b ! ; 5
No. of spraying rounds : 0 E 1 1 ! 2 1
i 9% lafection Po14.0 1 5.6 3.2 40 1 7.5
D &
| No. of spraying rounds . i) { L,z T 1
v, Tnlection S 20 | 47 15 ] 3.0 . 5.3
E E | E [ } 17
No. of spraying rounds S 4 3 I 4 | 3
i {

Estate No, 5 in Dimbula District {4,500—5,000 f1.)

Even in one of the worst blister-blight areas, the method proved to be reliable
and useful even when wsed in a slightly modified way.

The result was very satisfactory because no increase in blister-blight infection

+arose from the reduction in the number of spraying rounds.

This trial differed from our lay-out of the experiment in that the decision 1o
spray or not to spray, was taken once every five days for a whole division and not
separately for fields of a division, or blocks in a field on consccutive days. Neverthe-
less, the highest infections recorded in the experimental area and in the control
field were the same {44%, in July).

TasLe 6.—Estale No, 5. Dimbula District (5,500 f1.).  Average percentage shoot
infection and number of spraying rounds per month,  Blister-blight forecasting
system based on sunshine records for Blocks A—D, normal estate
spraying for Block E (control)

Month , June | July Aug. I_Se.pt. | Oct. | Nov. |
. Average daily sun- . Ghr. | Lhr. . 4hr I 2hr. | 3hr | 2 hr. | Total
Block!  shine for each month | Slwmin. | 42min. { 23min. | 57min. | ®min. | 39min.| no. of
i l | * 1 ¢ rounds
I l i —— i' N B
| 9 Infection L 187 38.3 . 325 | 20.3 7.4 | 4.6
Al No. of sprayving . ! 19
| rounds 4 4 2 3 3 3
u Tufection 1.3 1w { s | 198 ] 61 4.0
B No. ofspraymmg ' ) f 17
rouncls 1 i 3 i 2 | 3 3 2
i % Infection 17.3 2.3 1 197 | 18.4 6.9 3.3
€ ! No. of spraving | ! 16
raunds . 4 3 | b 3 2 2 .
o Infection | 115 | 1.3 | 17.5 | 17.8 6.9 5.1
D No. of spraying i 18
rounds 4 3 2 3 a 3
e Infection ©18.0 , 55.8 [ 18.3 | 19.0 3.4 1 4.1
E | No. ol spraving ' . 20
roeunds ' 4 a | 3 3 3 3
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Fig. 8,—Percentage blister-blight imfection from June to qunber 1859, with the total sunshine
for each 5-day period just before spraying was due.  The various lines represent different
blocks, the thick line representing the normal sprayed control.




Concinsions

The method of forecasting the necessity of blister-blight control, based on sun-

shine records of the foregoing five<day period, has been proved to be of considerable
advantage on five estates.

TasLe 7.—Summary of Trial Dala

. Average no, of hr. | Average percentage | No. of routine | Average no. of

Latatc F sunshine for perivd infection i rounds on | rounds

of cxperimient . _— estate saved

| Rxpt. Conirol

No.1 {2 hr. 41 min, 120 210 - DS B T ]
No.2 4 b 24 min. 19.3 | 20.0 <} 11
No.3 | 4 hr. 49 min. 20.5 12.5 18 7
No.4 | 5hr. 27 min, R.2 7.7 i7 1
No. 5 | 2 hr. 36 min. | 17.5 19.0 20 2.5

Although there is good hope that this forecasting system will be generally
applicable, any estate that wishes to save on blister-blight control, by reducing the

number of rounds, should first try this method on a limited scale on a field or a
division.
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