Effect of :Natural, Aerial- Crown Connections.-between Leaves-and.
Branches of -Coconut * Palms- and ‘Interplanted: Qtrus ~Trees ‘on.
Interactions’, between‘;irhadozé’bmeg cephaliy, Fabricius” aind . Okcophylla’

longinoda Latrellle. «
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The effect of natural aenal crown tnterconnecttons between coconut palms and interplanted-citrus oh
survival and movements of Oecophylla longmoda colontes -berween the treés was studied in a coco-"
nut-citrus plantatton at Kumbwantndt in 'Tanzdriid: The overlapptng leaves and branches Ofcoconut and -
citrus trees factlttated movements of 0 longznoda from the cttrus‘trees to coconut palms and effécted -
control of the" coconut bug Pseudotheraptus wayz LSO weve e fre D0 S ST
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Crown connecttons also enabled 0. longmoda foforage between ct;rus trees and coconut palms aertally R
by by-passing the.ground nesting inimical ant, Pheidole. megacephala 1n the, absence of crown connec--.
tions P. megacephala ‘normally, prevented establtshment a1, 0. longznoda Moreover when, crown con-
nections were lost-an (0. .longinoda colony became tsolated and, was easily dtsplaced by< P.
megacephala. Interplantzng coconut with citrus is economtcally useful and isalso a sustatnable way of
managing P. wayi through the encouragement of O. longinoda. Smallholder farmers are strongly ad-
vised 1o adopt the cultural practice in order to effect protection of thetr coconut from P. wayi. It is a cost.
effective method :because, -farmers do not have to use tnsecttctdes 1o reduce populattons of P.
megacephala. : . ¢ syl o L . e e . e
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IrltI'OdUCtIOII .~ mitlets béar. several characterlst1c lesions and:
N U L C TR o .<-%  can easily be distinguished from those falling.-

S oL oslemewmaectoomet .0 Y from normal physiological causes such-as water
stress, etc. Serious P. wayi damage can cause
total loss of the potential crop due to premature -
nutfall. In medium ‘infestations losses can be ‘as
high as 50-80% (Way, 1953, 1954;
Vanderplank 1959a). In some cases, attacked
nuts may surv1ve and develop into mature nuts,
but. they are often 31gn1flcantly undefsized and
highly contorted and fissured. Such nuts,may be
discarded or, when they are collected dehuskmg
becomes very d1tflcult (Way,. 1953;.1983).
They are also not very suitable for seednuts be-
cause the _hard exocarp hlnders smooth emer— .
gence of the plumule and rToots. Sustamable con-’

.
- ’

In Tanzania, coconut is a smallholder crop cul-
tivated mainly along a coastal str1p 50 km wide.
It is the backbone of the economy of most of the
inhabitants of the coast and it provides" Yood and"
shelter. Coconut production in Tanzania and
elsewhere in Eastern Africa, with the exception
of the Mozambique, is seriously affected by the
coreid bug Pseudotheaptus-wayi Brown
(Heteroptera, Coreidae) (Wayi11953). The in-~
sect pierces young nutlets between the ages,of 1-
and 4 months, causing abortion; and-falling-of
nutlets within two weéks of the attack: Such:
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tor ant« Oecophlla longznoda Latrellle :
Hymenoptera\ Form1c1dae)-wh1ch nests on varl- i
olis broad leaf host trées notably crtms marnigo;’
clove, jackfruit, soursop, Syzigium spp and sev-
eral other cultivated and wild trees (Seguni,
1997; Varela, 1992). Coconut farmers are there- o
fore advised to, interplant, coconut wrth sultable
host trees to encourage the presence of 0."
longinoda. The host trees aré favoured by thé ™ -
ants because they harbour the necessary
homoptera which produce,honeydew necessary .

as a supplementary diet for.O- Jonginoda..Sec-- ..
ondly, the-broad- leaves are. sultable nesting' srtes( o

for.the ants Wthh are therefore able fo. bulld
strong colonies. Thus O. longznoda gains access
to palms by movmg from the host trees in pursuit

of. prey and'in thls way offer protectlon by e1ther o

dlstractmg P. wayi feedlng on' 1nﬂorescenpes or~%:
by’ preymg on nymphs (Marnush 1991; Varela
1992) In thls study, 1nvest1gatrons are made on -
thé role of crown interconniections between host- °
trees and-coconut in facilitafing survival and®
movements of O. longinoda betweén treés. Ad- ~
vantage was taken of a mixed coconut:citrus
plantation in which there were natural aerial con-
nections between leaves and branches of the
interplanted trees and many of which were colo-...
nised by O. longznoda and foraged by P.
megacephala. The objective of the investigation -
was to determine how the natural aerial connec-
tions affected‘the viability of colonies of O:..
loriginoda in the tree crowns, in the presence of .
inimical ants,.P.-megacephala, on the ground:: . :

.
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Matefials and Methods .~ :
a The chosen plot of 90’trees was part of a 15
ha coconut plantatron 1nterplanted with' c1trus
trées m the approx1mate ratio of three crtrus
trees to one coconut ‘palm at K11mbwan1nd1
about 70km south of Dar es Salaam c1ty The
01trus trees of an undetermmed local varlety,
and’ the East Afrlcan Tall palms were both about‘J
14 years old and s1x and seven metres tall «re—
spectlvely They were grown erther as“rows’ of ’
citrs only orcitrus “and coconuit” alternatmg in*
the row, at 8 m apart in the row and 9 m be-
tween the rows. The low shrub vegetatron in the
plot was controlled periodically by hand slash-
ing using a bush knife and the-grass on the

L ground was. heavrly\ grazed. by cattle and’ Te-
mamed sgarse -much-of-the year . sometlmes
. leavmg-the soﬂ almost bare The proxrmlty of
“the trees-and their similar helght enabled older
coconut fronds to rest on”and/maké crown con-
tacts with adjoining citrus trees. Initial records
-~of P. megacephala and of O. longmoda were
i made v1sually in October 1994 to determme
*théir distribution and Tumbers at the tree bases
“on thé trunks and in the ¢fowns of €ach tiee in -
the plot and repeated at approximatelysix
+ -month 1ntervals The presence. and-abundance .
of P. megacephala was recorded on each tree
usmg vrsual scores rangmg from 0 to 5, where
~.0'=no ants seen durmg a- f1ve mmute 1nspec-
t10n1 1202—21503,511004
101 200 é{ﬁa’s = gOl -500 ants. The scores
\were then.converted ifito numbérs: by- takmg the
< averages of the s\core»ranges thus, 1=.10.5
‘-‘-‘(1 20); 2 =355 (21-50); -3.=75'5.(51-100); 4
= 175% (101 250):and' 5 =375 (251-500)." :Ob-
“¥ servations were made it-the; bases and-on"the’
< brariches and:¢fowns oféach tre€. The number
of{actlve O longmoda'nests Were also"counted -

" and scores made of worker ants foragirig-on the

branches. The scores were as follows: .0 =

ants seen during a five minute inspection; 1 = 3

- (1-5); 2.= 8 (6- lO) 3.5.15.5.(11- 20) 4 =

35.5 (21- 50) and'5 =75 5 (51 100) h
Colony differentiation was- ‘athieved- ‘by-in-

teracting worker ants from adjacent trees and

observing whether fighting took’place (Varela,

1992). Ants of different colonies fight aggres-

sively. A detailed record was also made of inci- -

dences of coconut. fronds makmg crown connec-
tlons to. nelghbourmg 01trus trees The, records

ere repeated at approxunately s1x month 1nter-
vals for 36 months 1oy
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Table 1-shows"the- s‘tatus of the two!spécies:

of. ants.duringithe study period..In October,

1994 P, mégacephala‘ “occupied.the bases of -
most of the'.citrus’ trees and about:half ofsthe-
trunks in;abundant numbers at tree'bases and
moderate numbers foraged the trunks and into
the crowns. In March 1995, P. megacephala

had occupied all citrus tree bases and-most of

their trunks. In October 1995, occupation of cit-
rus tree bases by P. megacephala and numbers

- e

RN



rabl

Connections between leaves and branches 109

e 1. Occupation by P. megacephala and O. ionginoda of interplanted coconut and citrus trees in a plot at

Kiimbwanindi .
P. megacep,“ala | Citrus October | March .| October | March _ | September
- 1994 1995 1995 1996 1996 '
\% of tree bases | 93.5 | 100 9%.8 [.100 | 100
occupied \ _ -
% of tree trunks | 51.6 | 92 126 100 - |85
-occupled
Numbers/ tree base | 188.5 | 3093 | 306 | 359 363
Numbers/ tree 100.2 247.2 209-.- 282 295.3
trunk g
Cocorrut .
% of tree bases 96.7 100 100 92.3 100
occupied
1% of tree trunks 80 86.7 93.3 84.6 85
s 4 _occupied
Numbers/ tree base | 194.1 ~ | 195.5 355 . 360.6 375
Numbers/ tree _ 87.5 . | 120 186.6 181 198
trunks
P. longinoda Citrus v
% occupied trees 86.7 82.5 81.7 76.9 87
Numbers/ tree -30.2 37.6 38.7 28.7 23.9
trunk ’
Nests per tree 4.9 5.48 4 5.1 3.1
Coconut
% occupied tress | 833 | 90 100 835 8.7
Numbers/ tree 20.5 9 20 86 - |10
trunk - ' o
Nests per tree 1.1 {09 - 1.4 0.9 0.5

per tree base and trunk remained high although
the percentage of foraged trunks had decreased
(Table 1). In March and September 1996, P.
megacephala continued to occupy citrus in large
numbers. In October 1994 most of the coconut
bases and the majority of the trunks were for-
aged by large or moderate numbers of P.

megacephala. In March 1995, occupation of
palm bases and trunks by P. mggqcephala had
increased (Table 1).1In October 1995, P.
megacephala occupied all coconut tree bases

1

and foraged on most of the trunks in large num-
bers. In March and September 1996, coconut
tree bases and trunks remained heavily foraged
by P.megdcephala. In both-citrus and coconut
trees occupation by O. longinoda remained high
and fairly constant throughout the study period.
The distribution of the two species of ants in
the citrus and coconut trees and the incidence of
crown connections between the trees are shown

. in figures 1 a-e. It October 1994, (Fig. 1a)
. 68% of tree crowns were interconnected involv-
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Figure 1a - e: Occupation by P. megacephala and O. longinoda of interplanted
coconut and citrus trees and the incidence of crow inter-connections in a

plot Kiimbwanindi.

ing 83 % of the coconut palms with fronds ex-
tending to 60% of citrus trees. Of the intercon-
nected trees, only one pair (row ix, tree 1 and
2) (Fig. 1a) lacked O. longinoda. In March
1995, the number of crown contacts remained
similar although some were in different trees.
All the interconnected trees had O. longinoda
(Fig. 1b). Crown interconnections decreased in
October 1995 and involved 77% of coconut and
42% of citrus trees (Fig. 1c). In March 1996,
(Fig. 1d) 83 % of the coconut crowns were in-
terconnected to 44 % of citrus, and only one
place (row 1, trees 1 and 2) that lacked O.
longinoda. In September 1996, 67% of the total
trees were interconnected involving 80% of co-
conut palms and 59% of citrus trees (Fig. le).
The interactions of three colonies of O.
longinoda A, B and C were followed. In Octo-
ber 1994, colony A occupied citrus trees b and
e (rows i and ii) (Fig. 1a) interconnected via co-
conut palm ¢. In March 1995 (Fig. 1b), there
were interconnections between trees a,b,c, and
d and trees a and d became occupied by the O.
longinoda colony A. At the same timg, the in-

terconnection with tree e was lost and the O.
longinoda became isolated. One year later in
October 1995 (Fig 1c), the interconnection to
tree e remained severed and P. megacephala
had displaced the O. longinoda. The intercon-
nection to tree a was severed again but the O.
longinoda persisted (Fig. 1c). In March 1996 -
(Fig. 1d), interconnections were restored be-
tween trees a and b, ¢ and d but not with e
which did not regain the O. longinoda (Fig./'
le). In September 199'|6, tree ¢ lost connection
to trees a and b (Fig. le) but formed new con-
nections with new trees;on rows ii and iii which
were seemingly‘takeniover and foraged by a
seemingly new colony. ‘Tree d also became sep-
arated from the original] O. longinoda colony in
trees a and b and formed new connections with

- trees in the same row (Fig. le) and those of an

adjoining row. This tree therefore, must have
had its original O. longinoda colony taken over
by the new colony. In October 1994, colony B
was in interconnected with trees f,g,h,i and j
(row vii) (Fig. 1a). In/March 1995 (Fig. 1b),
tree j was disconnected to f,g,l/l and i and gén—
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sequently P. megacephala displaced the 0.
longinoda. In October 1995, the interconnection
to tree j was restored and O. longinoda
re-occupied the tree (Fig. 1c). In March and
September 1996, interconnections to f had been
lost together with the O. longinoda in it (Figs.
1d-e). Colony C occupied six citrus and two co-
conut trees in rows viii ix and x (Fig. 1a). In
March 1995, only six trees were covered by the
colony as the connections to trees | and r had
been severed. Tree | formed new connections in
the same row and possibly became foraged by a
different O. longinoda colony. Tree r became
isolated but O. longinoda remained (Fig. 1b). In
October 1995, the connections of trees k to m,
n, 0,-and p were cut off and subsequently P.
megacephala eliminated the O. longinoda (Fig.
1c). The connections of tree 1 and r were sev-
ered but retained their O. longinoda. In March
1996, trees m,n,o and p were still connected to
each other but trees k,l and r remained isolated
and k and r lost their O. longinoda (Fig. 1d).
By September 1996, most of the trees in row ix
lost their interconnections while tree p formed
new connections to trees with probably a new
O. longinoda colony (Fig. le).

Discussion and Conclusions

The results demonstrate that the
interplanting of coconut palms with citrus trees
enables O. longinoda to spread aerially between
the coconut palms and the citrus trees which
usually contains high numbers of ants. In such
cases P. megacephala prevents workers of O.
longinpda from reaching neighbouring trees
along the ground. Since O. longinoda was to-
tally jcut off from the ground by P.
megacephala, the crown interconnections were
critica'lly/important. This was evident when a
connection was lost, when the isolated tree was
taken over by P. megacephala. In contrast,
when|a new connection was made, O.
longinoda was able to colonise it despite pres-
ence of P. megacephala. Crown interconnec-
tions wouldnot be expected to be permanent as
shown by variations during the present study.
Wind and moisture stress which make palm
fronds fold downwards and probably chance,
may be involved in determining the abundance
of crown connections. In the long term, the in-
creasing height of palm trees will probably per-
manently separate the crowns from the adjoin-
ing citrus trees. '
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The results of the current study demonstrate
the value of interplanting coconut with citrus
trees in which the strong colonies of ants built
can spread via the interconnecting branches and
crowns of trees aerially, avoiding the competi-
tor ant P. megacephala on the ground.
Intercropping with citrus trees reduces the need
to control the inimical P. megacephala with
chemical baits such as Amdro, which is expen-
sive, especially for low income smallholder
farmers. Intercropping the coconut with citrus
trees is therefore promising strategy for sustain-
able management of P. wayi in smallholder co-
conut cropping systems in Tanzania.

Acknowledgement

We are grateful to the Government of the
Federal Republic of Germany through the Ger-
man Agency for Technical Co-operation (GTZ)
for supporting this research. We also would like
to mention names of the following Pest Control
staff members who contributed significantly to
field activities; they are Mr K. Lema, and G. B.
L Mwingira.

References

Mainusch, R. 1991. Final technical report on research on
the biology and ecology of Pseudotheraptus wayi
(Brown) Heteroptera: Coreidae). Annual Report Na-
tional Coconut Development Programme (NCDP), Pest
Conirol Section, Zanzibar, Tanzania.

Seguni, Z. 1997. Biology and control of Pheidole
megacephala (Hymenoptera: Formicidae, Myrmicinae)
especially in relation to use of Oecophylla longinoda
(Formicidae, Formicinae) for biological control of
Pseudotheraptus wayi (Heteroptera: Coreidae) in Tanza-
nian coconut cropping systems. PhD thesis, University
of London , 246pp (Unpublished)

Vanderplank, F. L. 195%a. Studies on the coconut pest
Pseudotheraptus wayi Brown (Coreidae) in Zanzibar.
I1. Some data on the yields of coconut in relation to
damage caused by the insect. Bulletin of Entomological
Research 50: 135-149

Varela, A. M. 1992. Role of Oecophylla longinoda
(Formicidae) in control of Pseudotheraptus wayi
(Coreidae) on coconuts in Tanzania. PhD thesis, Uni-
versity of London , 231pp

Way, M. J. 1953. Studies on Theraptus sp (Coreidae), the
cause of gumming disease of coconuts in East Africa.
Bulletin of Entomological Research 44.657-668.

Way, M. J. 1954, Studies of the life history and ecology of
the ant Oecophylla longinoda Latreille, Bulletin of En-
tomological Research 45(1): 93-112.

Way, M. J. 1983. Consultants Report for GTZ on the
Pseudotheraptus wayi problem on coconuts in Tanza-
nia. Silwood Centre for Pest Management, 82 pp (Un-
published) /





