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ABSTRACT

Banana lacc-wmg bug (Stephamtu typicus sttant) transmitted the pathogen associated

with the root (wilt) disease of coconut.

Preliminary studies on the vector-pathogen relation-

ship, with cowpea (Vigna sinensis (L..) Savi ex Hassk) as an indicator host, revealed that effective

_ transmission was accomplished by groups of 10 bugs. “They needed acquisition feeding of
2 hr and transmission feeding of 16 hr. ' "The infectivity was lost after 24 hr. . Affected palms
in the age group of+25-35-years, which wer¢ in the middle stage of disease and had flaccidity .
alone as the symptom, were the most efficient sourcesof inoculum, At least 16 per cent of the

field populauon of the bugs actively transmxtted the disease. -

_* Shanta and Menon (1960) reported
the . banana lace-wing bug .(Stephanitis
typicus Distant) as possible vector of the

- pathogen associated with the root {wilt)

disease of coconut (Cocos nucifera L.).
The disease was transmitted to healthy

also .to a small percentage of ceconut
seedlinigs in the insect-proof screen-house
by feeding infective adults of the bugs

" (Nagaraj and Merion, 1956; Shanta ef al.,

1960,1964). Assuccessful transmission of
“the pathogen to cowpea (Vigna. sinensis(L.)

- Saviex Hassk) was regularly obtained, it
* was used as anindicator host in all routme

- tests for studying-thé. relationship of the
_bug with the root (wilt) pathogen and its

“possible role in the spread of the disease.’
. Results of investigations carried out during

1962~66 are presented ini this paper.

MATERIALSAND l\/IETHODS L
Iaboratory-bred -adults of~ .- typwus

,were used. Green leaflets from the-wilt-’
. affected palms, whose. infectivity was .

proved by mechanical transmission, forthed
the source of the pathogen. Infecuwty

of the bugs was tested on G«day-old healthy
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V. sinensis. Infective bugs in numbers
of 10 or as suited, were caged on the test
plants during transmission feeding. The
number of cowpea plants developing the
typical symptoms was taken as the eriterion -
for successful ‘transmission (Shanta and |
Menon, 1960). Different periods of
feeding mentioned pertain to the actual
time the bugs spent on the test materials.
To determine the . minimum number

required for transmission of the pathogen,

infective adults in numbers.of 1, .2, 3, 4,
6 and 10 were transferred to Test plants T

- Pathogen-free. bugs were allowed to feed

on the source for .15 .min to0.24 hr, to find -
out the acquisition feeding period. Viru-

liferous adults in groups of 10 were allowed

tofeed for 15 to 48 hrfor the determination
of transmission feeding period. Retentive =
ability - of the infective hugs was also

-~ examined. ‘With 74 lapse’ on healthy
* cocohut leaflet. for 20, 22 or 24 hr after
~ the acquisition feedmg, “the bugs were

tested for infectivity. Theage of diseased.

‘palms - that.- is. ' most. coniducive to: the 2

spread  qf inoculum’. - was determined.
Palms in age groups of 3-5, 10~15 and
15-35 yr formed the source ‘material for
the tests. Palms in the early, middle and
advanced stages of the disease were tested

oscparatcly to find out,-which among the
RSV -
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three: pﬁ‘ered the - maximum lnoculum Table 2, Mnnmum period rcqmred fqr ‘acqui-

Similarly, the source material having-3

different symptoms, viz. flaccidity alone, ~

necrosis ' alone and flaccidity +necrosis,
were -tested to determine the most infec-
tive group. Infectivity of the field popu-
_lation of the bugs collected separately -
_from healthy and- diseaséd palms was
" tested separately as well as after’ ‘mixing -
_together. -

S
RESULTS AND DISCUSSION

- It was found that " the” rmmmum
~nuncxl;gr ‘of bugs required for the trans- -
- mission, of disease showed :that. ~single
-insect could  accomplish it
. efficiency increased with an’ increase in
the number of viruliferous insects, and
the maximum infection was obtamed w1th
_those in the groups of 10 (Table 1).

_ ‘Table 1. M:mmu;n number of Stepkamtzs typicus

Still the -

reqmred Sorsuceessful “transmission of ithe

pnthogen to cowpea ’
'i\Io: of ir;sccts o No of cowpw "Inﬁbﬁon
tested \ mfccted - f%pe'a
1 93 5 | 5-38
-2 138 18 12-46
o .26 17:80.
4 16 T 210
6 q 933
10 80 :

S Nuus—fne&adul;sm the gmupsof 10
" did riot get the:
. the_ diseased - leaflets. for . for 105 min.

.. Although successful transmission occurrcl-

- rafter a;2-hr acquisition  feeding, it was
~~h1glx§:st after.a 6-hr feeding. - Transmis-
 sion decreased - afterward. ' Prolonged -
‘feeding beyond this period seemed | to
decrease the- eﬂimency of transmxssxon
.- {Table.2), -

- Vlruhferous ‘insects falled to transmit

the disease during 15-hr feeding. Though :
féeding for 16 hr seemed to be sufficient
. {or the transmission, that for 18 hr resulted
in- the lughest mfect1v1ty (Table 3).

[ . - -

N 55‘56 E k e

inféction’ when fed on .

- sitiort - of “-the pathogcn by S'tqphamm
P;:rlod of No. of cowpea Infection
a(}g:g;&gon / -tested. infected of &u)@ea:

15 min 7 0 0
30 min 9 0 0’
45min 6 0 0

. 60min 10 0 0
75min. 10 0 0
90 min 15 0 o
105min 12 0 0 .

2hr 18 3 -16-67

4 10 2 . 20:00

6br 9 3. 3333
7244;,”,;] ST s 3000

Tablc 3. Mnnmnm pcnod of - feedmg required
. . -for successful transmission of the pathogen -

by Stephmzm gy[m::):
Period of 'No. of cowpea Infection . .
transmission . of cowpea =
feeding (hr) . tested infected - (%)
15 30, o o
: i\m;‘ 194' L 8.
8. +75 17 22:67
: 2:3 e '?%-'ff"“-vr- g 19-86
2 0 106 - 20 - 1887 "
196 3F - 15-61

i

Since the transmission feedmg exceeds :
1 hr, the pathogen involved may be
grouped -in - with the ,serm-pemstent

_category ‘of Broadbent (1959).

. The pathogen was lost durmg the lapse
feeding. - Infectivity was. 4 out of 32
‘plants tested with- the insects that had
the lapse feeding of 22 hr, but only 1 out
of‘ 83 after 24 hr (Table 4)
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vTable 4. Period: of retention of the pathogcn by .

Steplmutzg Ypicus .

" Period No. of cowpea *.  Infection

of - of cowpea
retention (hr) tested infected (%)
20 ‘ 90 3 . 40-00
22 32 4 12-50
24 83 S 1. 20

Of the 3 groups of palms tested those B

between 15 and 35 years were the best
_source of infectivity (Table 5). -

Based on visual observations of the
symptoms, stages of disease were classified
as early, middle and advanced. Tests
showed that palms in the middle stage of
the disease were most efficient source of
~ inoculum, showing the infection of” 6 out

of 39 plants (Table 6).

© Table 5. Infectivity of palms in relation to age
Ageof Condition No.of No. of Infect-
palms of palms palms cowpea ion of
(yr) tested tested - ————2——cowp
tested infect- (%)
- ed .
3t05 Healthy 3 48 0 0
3to5 Discased 4 63 12 19:05
10to15 Healthy 3 30 - 0 0 -
10to 15 Diseased 3 46 10 21-74
15t035 Healthy - 2 30 . 0 0
150 35 Discased 2 45 25 5556
Table 6. Infecithy of . palms in relation to
o intensity of disease ¢+ ,
- No.of = No.of  Infect-
- Condition of palms-  cowpea ion of
palms tested - . tested — cowpea
S T toted infeet- (%)
‘Healthy 5. 45 .0 000 _
Diseased early 78 - 7 - 8.97
" Diseased middle 4 39 6 15-38
48 4 833

Discased advanccﬂ

The diseased palms showing only the
faccidity. symptom behaved most efficient
‘in the spread of pathogen. Infectivity
was 20 among 168 test plants when these

were .used as the source of . inoculum -

- (Table 7). Shanta et 'al. (1964) reported
that flaccidity is reproduced in. the trans-

. mission trials, and Radha and Lal (un-

published data) observed it to be the
diagnostic symptom of the disease in the
field. - The ‘present finding is in con-
formity with these observations.

At least 16 per cent among the field

- population of the insectswere active trans-

mitters of the disease. Insects collected
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separately from the healthy and diseased

palms, after being mixed together, infec-

ted 37 out of 235 plants. Tests using

exclusive collections from the healthy and ,

diseased - palms also induced infection.
Infectivity was 7 in the healthy and 29
“in the diseased plants out of 65 plants

Healthy and discased 6+6 235

TS &

37
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'-,(Table 8). - Although sluggish in nature, _ -
" Table 7. Infectivity of palms in relation fo
) symptoms of the disease
0 :Necof” No.of Infeci-
Condition of palms cowpea .. ion-of
‘palms tested tested ——————— cowpea
: tested infect-" (%)
ed
Hcalthy 4 48 0o 0
' stcasdny e:dmchﬂacm- 6 ‘140 4 286
Diseased with flacci- - . 67 °168.- 20"  11:90
* dity alone R -
Diseased wn_thnecro- 7 144 12 8-33
sis alone¢ L ‘
Table B. Infectivity of Stephanitis bpicus in te-
v lation to. the source of collection
Condition of the.  No.of No.of Infect
palm from which palms cowpea o of
collected - co
: twted mfect- (%)
. Healthy . 6. 65 7.:1077
Discased 6 65 29 4469
15:74
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the few mfectlve Bugs | collected from the ‘

healthy . palms mlght hHave’ acqmred
.the: patf;ogen during an: edrlier feeding -
: “disea¥ed ‘palm. Lhe high degree of -
*transrubsibility of bugs collecied from the
. diseased palms point to° t‘he eﬁicuem:y of

S ptoms- produced on cowpea
are identical to those obtained by Shanta -
_.and "Menon (1960) during mechanical =
-transmission, and do not fit in with the

~ characters of toxemic diseases described
by Leach (1940) in that the symptoms

. produced are not reversible and that
the degree. of symptoms is. not propor- .
tionate to the length of feedmg penod
: at‘d the number of insects. 7
-+ One- limnitation of this expenment is
- that the detérmination had to be ‘made -
using ‘an -indicator ‘host. because of ‘the
_delay in the expression of symptoms in -
- fthe _original host coconut.  The .results
re-hampered because cowpea ‘is not a
r;atural host of the bug. As the bugs-
are subjected to rather forceful feeding, it -

< The sym

- is-quite p0551ble that they may not initiate. . -

+
’

~r
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._feedmg until thc hpsc of a consxderable '
time, resulting in slight variations it the

rate, of infectivity- observed throughout - . .
But these are unavoid-; -

the experiment.
able in the absence of a better indicator.”
h0st ora quxck-responswe orlgxnal host.
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