FURTHER SMALL-SCALE FIELD EXPERIMENTS
ON THE CHEMICAL CONTROL OF ATTACK
BY SHOT-HOLE BORER (XYLEBORUS
FORNICATUS EICH.) ON TEA IN PLUCKING

E. judenko

Preliminary field trials on the chemical control of Shot-hole Borer of tea were
deseribed in a previous paper (Judenko, 1958a). It was reported that, associated
with the known activity of the beetles in the lower parts of tea bushes, spray
applications to the lower parts of tea bushes in plucking, using high dosages of
dicldrin and chlordane, were effective in veducing barer populations for up to nine
months after treatment.  These high dosages may, of course, be uneconomic. In
the present paper, resulis are reported from a further series of small-scale field trials
designed to assess the effects of lower dosages of the insecticide applied in the same
way, under varied climatic conditions.

Details of trials

Sixteen small-scale field trials were carried out on twelve estates in the low-
country and the mid-country. Each trial (except 62/57) was of a randomized-
block design with five replicates of four plots each; the exception (62/57) is an
earlier experiment done at Rye Estate and partly described as Experiment 1 in
Table 2 by Judenke (1958a). In fourteen of the trials, in additivn to the plots
with the experimental dosages of insecticide, there were, for comparison, both
unsprayed plots and also plots sprayed with a very high dosage of dieldrin (6-14 Ib.
in 130-270 gal. of waler per acre), previously designated maximum-kill treatments
(Judenko, 1939}, Large amounts of rain fell between spraying and assessment,
varvirltag from 24" in five months in No. 14 of Table 2 to 218" in 23 months in Ne, 14
of Table 1.

Trials were planned to cover a range of experimental dosages from 0.7 to
3.5 lb. of dieldrin per acre and 1.9 to 20.8 lb. of technical chlordane per acre,
usually applied in about 100 gal. of water per acre. Dieldrin was used as a pro-
prietary miscible oil formulation which contains certain resins, designed to give
additional weathering properties (Dicldrex Extra). Chlordane was used as a 50°%
proprietary “miscible oil formulation (Clordsa). Spraying was carried out using
Birchmeier Automat sell-acting knapsack sprayérs fitted with single Horto-Sapphire
fog voszles of .53 mun. orifice; in experiment 62/57, however, Dure nuzzllcs, of
b, 60 mun. orifice, were used instead.  Applications to the maximum-kill plots weie
always made with the Dure nozzles, to give a higher gallonage per acre.

*The suppliers siate that Clordoxs contains 10 th, of active ingredient per gallun.
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'TABLE 1,—Percenlage reductions in Shot~hole Borer infestations after spraying with
chlordane (Chlord) and dicldrin (Dldrn)

Fatate # . Dosage ! Condi. ' Counts | No. of %
No.| Expt.! (height of Chem.| Ib. and | Date of tion | made: tive | reduc-
spraying) | gal. per| spray of | months | adalts { tion
| arre bush afier in in live
; {rain) | spray | control | adults
"y {12758 | Kuavpitiya | Chlord | 19.2 | 25.3.58 | dey 8 231 | 67
(') (328 (t.55%)
2 | " . " 14 520 | 44
sl . . | Diden | 6.8 |24.3.58| dry 8 231 | 87
! (135) (0.08°
£ . . I 14 320 | 53
5] . . ‘Didn | 13.6 125.3.38| dey 8 | 231 | 82
@7 (0557 )
6 | \ . y 14 520 | 85
"7 16257 | Ry | Chlord | 38.3 | 10957 | wet | 18 | 263 { 77
| (47 | (102) {0.30") . ;
8 " 3 ! 2" + 25 807 43
s | . | . Diden | 5.4 | 9.9.57] dry | 18 263 | 81
(109) {0,147
0! ., . oo . 25 67 | 62
11 1 7/58 | Alupolia | Chlord | 15.3 | 18.2.58 | dry 9 289 | 47
(1) (102} (0.39%,

12 " ” E P i 15 662 3
B . 1 . Didrn | 5.1 |24.2.58 | dry 9 289 | 77
r boloe) (0.417)

" " “ - . 15 862 72
5 . | . Didrn | 12.1 | 19.2.58 | dry 9 289 | o2

(242) (0,487)
8| . - - " 15 662 | 70
37 } 1/58 | Niriella | Chlord | 14.9 | 16.01.58 | dsy s 84 0
(1" & 147 199, 0.23%)
18 » ” Dldm 5.1 5.1.5 dl'}" 4 64 86
(102} (0.99°}
w |, " Diden | 9.8 | 15.1.58 | wet 4 6 | 78
(195) (0.987)
20 | 958! Pelmadulla | Chlord | 16.1 | 4.3.58 | dry 7 i |-
(1§ - (107) I (nil)
2t | " Diden | 4.9 | 3.3.58| dry 7 41
(99 (0.4637)
22 . Didn | 11.8 | 3.2.58 | dry 7 11
' ! {223) (0,037
' -4 ) i | ]

Nures,~f. In the seventh coduimn is given the amount of rain that fell on the day of spraying afler
spraying had hoeen done,

Dlieldrin at roughly 5 b, per acee, cven though applied just belore vadn of up o1, 417,

produced considerable reductions in beeties 14 to 15 months and cven 25 months alter
spraying ; heavier dosages of dieldrin produred no better resulis. )

stifar cost.

20

"The resulta of spraying with chlordane were always inferior o those with dieldrin at




TABLE

2.—Percentage reductions in Shot-hole Borer infesiations after spraving with
maoderate dosages of dieldrin or chlordana (marked®)

- ‘ -
I Lstate ] Porage " Date or . Comi-  Counts . No,of ;7
Ne. | Expt. theight of | Ib,and | spray { tionof . made: live 1 reduc-
spraving . galper ¢ bush months ¢ adulis ! tion in
i 1 acre l {rain: after in ' live
J ‘ I spra\ C{!ntmi adults
1 659 Hamam 3.3 28.1.59 dn . 5 97 oR
(s {133; {atl)
2 » . 12.4¢ 27,1.584% dey ‘ A 97 97
(240) (oil) |
3 859 Oadewella 3.2 | 725 dry | 3§ R5 - g5
(1) (128) | (nily | |
4 " “ 10.8 €.2.59 dry | 5 85 98
(218) | (nil} :
5 | muss Watapota 96 ' 10.3.58 dey P4 195 -9
T (128 (0.78°) :
6 " \e 3.1 1t.3.58 wet 4 | 198 | 32
(122) (5.42%) !
7 " " 19.4 11.3.58 ) wer | 19% 56
{268) {5.427) |
8 W59 | OQuodewella 2.8 ' 11.2.59 dry & &3 96
e {115) tnil)
9 " " 1.6 10.2.58 | d 6 83 Y
(232) {nil) ‘
10 | 7/59 Hantane 28 | 3015 dry 8 | s4 59
ay (ire. (ail) ! .
1 . = 12.5 3.2.59 wet 8 54 95
| (259) (mil) ,
12 | 658 ° Mahawela %68 13.2.58  dry 8 86 53
' (1 o) b tail f
13 . - 2.3 13.2.58 dry 8 86 88
| @) (nil)
14 | 10/59 | Bandarapola 2.1 | 2125 |Verywet | 5 22 0
i (1N 83, (0.08"
i5 “ " 8.3 20.2.59 wet 3 22 82
‘ | l (167) (0.66°)
Nores.—1.  Inthe sixth column is given in brockets the amount of rain that fell on the day of spraying

=

gf'er the spraying had been done.

The chemical insecticide used was dieldrin ex
5 and 12, where it was chiordane. The chl
dieldrin of similar cost,

t in the cases starred,* namely, numbers
anc was less effective than an amount of

The effectiveness of ditidrin was much reduced by wetpess of Lhc bushrs at the time of
spraying (Nos, 8 and 14;.

When the bushes were dry at the time of spraying, the trial dosages of roughly 2-3 Ib.
of dieldrin per acre generally gave control similar to that of the maximum-kifl dosages
of B-12 1h, por acee. No explanation iy available for getting only 59%, reduction in
Na. M.
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TARLE 8. — Percentage reductions in Shot-hole Borer infestations after spraying aith
low dosages of dieldsin

Hastate v Dwosage Counts | No. of I Yo
No. | Expt. l (height of Ih. and Date of Cendi- | made: | live reduc-
! spraying} gal. per spray | ton of | months | aduelis | Gonm
" anre bush | after in ! live
| | | Dospray |eonirod D oadults
1 {11/39 | Bandarapola E 1.8 ' 26.2.58| dry | 7 25 80
" L) ;
2 ' i 6.6 | 2sesel dy | 7 | 95 82
1 b133; I | )
T3 1 @58 | Hantane i ' 271581 dry | 8 97 85
(14"} {138 i
4 1] 12 12,0 27.1.39 dry ! 5 97 97
o |
U ST I e = | S SNV S ——
k1 839 Dodewella 1.2 6.2.5391  dry 3 &5 a 845
(4 (120) : - ‘
8 “ M 0.8 6.2.59 i dry 5 BS | 98
(218) I
ERRE Hantane 1.1 3.2.59 | wet & 51 30
(3% (104;
8 12.5 328 wet | 8 54 98
] Gl |
9 9/59 Oodewella 1.1 11,2.55 dry 6 83 94
(" (104)
10 " . 11.6 10.2.59 dry 6 83 99
{232 |

Nores.—1,  In nome of these experiments was there any rain on the day of spraying but in Nes, 7
and 8, 1.09" fell on the day before.

2, There was not much difference, except when spraving on wet bushes, as in No. 7,
between the results from low dosagez of 1.1 0 1.8 Ib. per acre and the maximum-kill
dosages of 8 to 12 b, per acre,

TABLE 4.—Percentage reductions in Shot-hole Borer infestations after spraying with
very low dosages of dieldrin and chlordane {marked*)

§ Fatare Dosage Counts | No. of P'A
{(height of Ib. and Pate of | Condi- ! made: live | redue-
No. | Expt. spraying) gal. per spray tion of | months | adults | ton in
arre bush after in live
{rain} spray | control | adults
1 | 10/59 Bandarapola 0.8 20.2.59 wet 5 22 50
a7 {73) (0.86%)
2 " N 8.3 20.2.59 | wet 5 22 83
(t67) (0.66")
3 | 488 *2.3 £2.2.58 dey
(29 (151 (nil} 2 126 | 13
" - 6.8 12.2.58 dry 2 128 34
(148) o~ (nil)
5 " " 11.7 29.1.58] dry 3 128 78
(234) (0.62%)
6 | 11/5% Bandarapola 0.7. | 25.2.59 drr : 7 25 64
(" (68) ] il
7 " N 8.6 25.2.58 | dry 7 25 92
(133) {mil)
8 1158 Denawaka 1.5 15.3.58 wet 7 27 0
(11 { l922 (0,897
9 ”» - o. 14.3.58 | dry 7 27 33
(109 L (0.64%)
10 s » 11, 18.3.58 |  dry 7 27 89
(224) (0,647
Notes.—1%

I the sixth column is given in brackets the amount of rain that feil on the day of spraying
afier the spraving had been done.
=. The insecticide used was dicldrin, except in the cases starred,* namely, Nos. 3 and 8,

when it was chlordane. The chlordane was less effective than dieldrin of similar cot.
4. The trial doseges of disldrin of 0.6 to 0.8 lb. in 88 1o 148 gailons of water peT acre gave
control that was definitely inferior to that of the maximum-kill dosages of 6.6 15 11.7 Ih.

pet acre.
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Spraying was carried out only on the lower parts of the bushes, If the average
height of the tea was 3 ft. or less, the bushes were sprayed to a height of 1 R, above
ground fevel; if the hushes averaged more than 3 fi. in height, spraying was done
tn a height of 1} ft. above ground level.  Two instances outside this rule are noted
in the tables of resufts, Only one spraying round was made, at times varying from
$iX 1o twenty-one months after the dates of pruning in the various fields used {(except
in experiment 62/57 when it was done one month after pruning). The precautionary
measures wsed in the handling of the insecticides have been described previously
(Judenko, 1938) except that, in addition, spraying operators wore rubber boots,
in accordance with the recommendation of the Planters” Association Estate Health
Scheme.

Records were kept of whether the woody parts of the bushes were wet or dry
before spraving, and of the rainfall on the same day, after spraying, and until assess-
ment was completed, ' : < -

Assessments of shot-hole-borer populations were carried out as comparisons of
numbers of adult beetles in equal numbers {100-408) of prunin}s from treated and
untreated plots, except in Experiment No. 5/58, when 75 standard uniis were dissected
in each case { Judenko, 1958). Assessments were carried out once or twice in each
trial, at times varying in the different trials from 2 to 25 months after spraying,

'FABRLE B.—Number of Shot-hols Borers (adults) in 75 standard unils before and after
spraving. Galbode Estate. Sprayed on 11-2-58, at 14’ aborvs ground. There
was no rain on the day before the spraying and the wood was dyy, but 0.21°
Jell on the day of spraving., In brackels are shown the percentage
increases in beetle pumbers compared with the numbers before

splaying
Chlordanc Bicldrin Dieldrin
1.61b.in § 0.%1b.in | 9.81b.in
No. Time Control 104 gal. of | 130 gal, of | 195 gal. of
water per watey per water per
arre acre acre
1 | Before spraying 4 11 17 10
2 | At 2} months after spraying 28 24 7 2
(800%) (118%) (—59%) | (~—80%)
3 | At 6 months afler spraying 22 8 - 4 ]
{(#50%) 218%) (—18%}) | (—100%

NoTe.—As in Table 4, the very low dosage of dieldrin used did not reduce the population as much as
the maximum-kill dosage. Again, chlordane was less effective than dieldrin at comparable
cost, ‘

llesnl;ts

{1} The results of one trial (8/57 at Pelmadulla) are not given, the number of
bectles having been too low to justify any conclusions, The remaining results are
given in ‘Tables | to §; some of the maximum-kill controls are given more than once
in Tables 2-4.

(2) In Tables 1-4, the numbers of beetles found by sampling the experimental
treatments and the maximum-kill controls have been expressed as percentage
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reductions of the number found in the untreated control on each occasion, These

tages are given in the last column of each of the tables 1-i, The actual
numbers of beetles found in the untreated control are also given (last column but
one}, as an indication of the degree of infestation,

{(3) The effect of climatic conditions on the day of spraying was very marked;
in the tables is recorded whether conditions were wet or dry.  Wet conditions are
here defined as those in which the woody parts of the bushes were wet when the
spray was applied. If rain fell after spraying on the same day, the amount is
recarded in the same column. No conclusions can be drawn concerning the effect
of the amount of rain after the day of spraying, except that, provided initial condi-
tions were dry, it did not appear to affect the result greatly, Data on subsequent
rainfall are therefore omitted from the tables,

{4) “The results of nine trials that were begun in 1938 showed clearly that

. chlordane was markedly inferior in effect to dieldrin when compared at dosages of

the same cost (based on prices at Colombo in carly 1958, namely, Rs. 6,30 per Ib.
of technical chlordane and Rs. 20/- per Ib. of active ingredient of dieldrin}. Chlor-
dane was therefore omitted from the later trials.

(5) Dosages of dieldrin as low as 1.1 1b, per acre applied in about 100 gallons
of water per acre usually worked well when the woody parts were dry at the time
of spra&;i:;g {exception—No. 10 in Table 2}. In these circamstances, 1.1-3.3 [b.
of dieldrin per acre gave results only slightly less good than those of the maximum-
kill controls at 10-14 lo. of dieldrin per acre. Results from using 0.6-0.8 Ib. of
dieldrin per acre were inferior and this dosage is evidently too ?ow cven in dry

conditions; 1§ Ib. per acre would appear to he a reasonable minimum,

»

(6) When spraying was carried out when the branches and stems of bushes
were already wet, dosages of below B ib. gave poor results and even the maximum-
kill control at over 13 Ib, was not as good as with dry wood at spraying time (e.g.
Table 2, No. 7). If the wood was dry when sprayed but some rain fell later in the
same day, there seemed to be some reduction in effectiveness, both at 5 Ib. and at
around 12 ib. per acre, but this is quite uncertain,

Summary and Conclusions

The results are reported of sixteen small-scale field trials on the chemical control
of Shot-hole Borer ( Xyleborus furnicatus Bich.}in tea. Only the lower parts of the bushes
were sprayed, up to a height that depended on the height of the bush and was never
more than two feet. Chlordane was markedly inferior in effect to dieldcin when
compared at dosages of the same cost. The minimum effective dosage of dieldrin
was 1.1 Ib. in about 100 gal. of water per acre; this gave results roughly comparable
with those from over 10 Ib. of dieldrin in about 200 gal. of water per acre when
applied on dry days. If the woody parts of the bushes were already wet when the
spray was applied, the minimum cffective dosage was 8 Ib. per acre. Rain gfter
spraying, but on the same day, seemed to have a slightly detrimental effect on the
results, : : . -

The results permit the planning of large-scale experiments on the influence of
dieldrin sprays on {4} yield of tea () insecticide residues in made tea (¢} taint {off-
flavour) and quality of made tea (d) side effects on other tea pests, notably Tea
ggrtrix (Homana coffearia Nietn.) by destruction of the parasite AMacrocantrus homonae

ixon,

Neo practical recommendations on the use of dieldrin can yet be made,
pra ¥
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