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Abstract 
~': :J";;"~:'" 

The effect of naturai aeHal cr6~iz'inteidmfz'e~t~f!ns between coconut' pplms mid interplantedcitrus' on . 
I ••• ..".Q'V ,- . -..\. (.' "' ..... :-,.. .... ,'" ,.= •• • "\ 

survival and move~ehts,'OfOecophyl(a(lo.tigintjda colonies 'betwet!n' ihe trees was studi&J ih 'a coco=', 
nut-citrus plantaiion\;lf'."Kilmbwarlfiidi ih' Tahidnid] The 'dvertappi'ng leaves and biiinchesof'coconut and', 
citrus trees fa.cilita!ed'ir;.b~emenis' of 0: :loligiilOda from the' dirus'trees' to co~onut parmi and; ejfetreU;, 
controlofthei~cocb,!u(bugPseui!O!li~rai!tus:ii'ay'i, :.)".;~.:-';l 'W'.\"~"" .',:~ : ,":,';r;:>,~~:,;. 

:.. ,-•. • •. ,." .. L-. -= tJ_:.~ ;Df;~ _"oJ. -,_ ""~.'\~. ~J_l~,~ • ..,' 1,;, ... • "It..: ~~. of,,":,,;;, 

Crown connectiofls'alsp e.fJab(ed,Q. longinoda '0 forage betw.ee.~ cif':,uS ~~(!es ~I).~coconut paln4 aeriql!y ) 
by by-passingthe;g!q~n(LnrsJ~ng {ni'!ltf..al g!it.j!h"~idole:r!'eg(l.~ep.~~ala.,!'} !.h,e,p/?sence of crOWl} .cq,!~ec~,. 
tions P. megacephala·.n~1J1JallYIPr.e'y!ntetJ. ~stablj§hment oft 9" lo.nginoda" "'!oreover whet:'. ~'JJwny!n-., 
nections were 10~Lan p. r,lo(Jgino..da c9Jqny became is~?ate!i a.nd; was easily displ9ced, .b>\P~ 
megacep"ala. Int~rplt}!'l!Lng~coconut ~i!h ~itrus ~s econQ.'1}ically' usefu~ and is also a sus!f!i'!'lble. way of 
managing P. wayi thrsJl~ghJhe (!ncouragement of o. longinoda. Smallholder farmers are strongly ad
vised to,adopt the.rultt~ra(pr.f}pj~e ,i!'. o.r.(i(!r to effect protec~ion ofthe!r coconut fr~';' P. ~ayi. It is a co~t. 
effective method rbe(Jau~e;:faf'!'l.erS do fJQt h~ve to use tlJsectic;ide~ ,tl} .!.ed~ce, pOP1f.lations,of P. 
megacephala .. .': " ::c . .):;: w :~ .<" _.: " . _ .: ',: ' ' .. ' .' -;4'~':'" : .': • 'j' • 

..> •• 

Introduction. :~' .. ' ,:-.:~ '~j:" ',. -, ' 

In Tanzania"coco~uris a'·sm~fIiOide'r. ci'op cul--
) -" - . .' 'j' ... ', " 

tivated mainly 'along a cqastal strip So km wide. 
o -- ~ ., , ,1 ",-. ,'; •• -, c" .. 

It IS the backbone Of the economy Of mosf of the ' - ~'.. ".... ,- " 

inhabitants of the coast and it provide's-food arid" 
shelter. Coconut production in Tanzania and 
elsewhere in Eastern Africa. with the e~~c.ep!i~n .. 
of the Mozambique. is seriously affected by the 
coreid bug Pseudotheapt,uS":wayi Brown 
(Heteroptera, Coreiqae)'('Wayill:~53). The' in"': 
Sect pierces young'nutlets'bet~een the ages, of I· 
and 4 months. causing abortion, and' falling;,of
nutlets within two weeks .of the attack: Sucht~ 

<I. \, 
·ColTesponding author . 

. ' '. 

-', ~ '.~' :!..i::~ :" -' .... ',:.{1 ~ ~ _ 15; ... ,~ 'I 

nutlets bear _several charactedstic .Je·sHms ;an!i: 
can easily be distinguished from those falling:· 
from nonnal physiologic~l·causessuch· as water _; 
stress. etc. Serious P. wayi damage can cause 
total loss of the po\enti~1 crop ~ue .. to, p~e!llature . 
nutfall. In medium 'infestations losses can -be 'as 
h.igh ~s 50-80% (.Way •. 1953. ,~954; 

Va~d~rp.1~nk. 1959a). h~ some cases: ~ttac~ed ; 
nuts' maY'i;urvive.imd develop .into matUre nuts .• 
bii't)h,ey_~ are 'often 'signifi~antl y undersiz~d and': 
high.I}' conto~ted and fissured. Such riuts.maY.b( 
disc~rded pro whe"~ they, are .collecte,d dehusk,ilig'~ 
bec9m~.s .very difficult (Way .:.1 953;~1983) .. : 
TlI,ey ,ar~ als9, no~ very, s~ita~le f9r ,s~e.driuts I:!e" ' 
ca~~e th,e~hard ~XOC\l.rP hinQers smoot~ eme.r~ _ 
g~!1ce.~f.the. plu~ult; a'1d"H>9tS. ~'-:Ist,ainabI.~ ~on-: ' 

- " ~ • • ) '..... I 

:-~; f -: • !..'II.f -.,., -'~ .• + .~ :; '" • ~.r.. ~: \ 

~.+ , T~IlZ~a~. I\gric •. St" ~1~~~·iVol.2No.l,.107-113.~ 
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108 Z. S. K. Seguni et. aI. 

trol of:p.~waJii'isb~ iis;naiiir~ny:~cCUITiriifi:iiiida~,.) gf6i.ina was ,he a" ily, graz'ed:, by 'cattle alid Je:~ 
toram"Oecbphll a :1 onginoda':Ji;atreille ,mainedsp.afse.much-ofthe year "sometimes 
••• -\?/~ -..1.- .,J« ,'/ • , .. ..1~, l ,.-',,,-_"1" ~ •• _\ \'':::'".J'':'~ .. .z: 1'. ""_' ,,-, .. :' ,.' -" . j. • 

ffy~enop~e.r~,\FoIJl}i"ida.e ).whici:J..nest,s}?g;vari-,. leaving",th~,.s<;>il ahno'st .ba~e~ Tl,le prox,iJ!tity ,of 
olis-b~'oadleaf host trees'notably-Citru~;ihaligo; "1 ,. the trees'ana 'their similar-heigtife'nabJ'ed·older 
clove, jackfruit, soursop, Syzigium spp and sev- coconut fronds to rest on';Ji(j;mak~ yo,wn s(m-
eral other cultivated and wild trees (Seguni, tacts with adjoining citrus)rees. Initial records 
1997; Varela, 1992), Coconut farmers are there- ,, __ of P., megacephala and ofO.,longinoda were 

- :., . .' _ . .~ ~" ~t·~ ''' .. v1 .~J ••..•• ~ .~, 

fore advised to. interplant.coconut~ith,sllit'tble.~ ',mad~ yisuallyjn g<;t,Q.be~ J?94 ~p"det~jp1i~e 
~. ... •• .!, .. , \....... .\ ... _'--......... .... tl ........... ,·i..·J ... ,., _: '-- ".t. ._.. ".;.:' • ':. j. I", J I 

host trees to encourage the presence of 0, their dlstnoutIon and'miinbers'afthe'tree'bases, 
longinodiithe'hosftre-es are'ravou'red by Hie" 'on the-trunks ana iii'·tlfecrowns'ofeachli'ee in' 
ants because they harbour the necessary the plot and repeated at approximcHelyisix 
homoptera which.produce.honeydew necessary ", -,month intervals. The presence and ·abundance ' 

.' "-"'" ~ ,.~,~-.)., .... -'. • •.•.. ;:: ... ; to ••.•. , ';~ ~~ .... , ~ , • .:_ t •. 1-

as a supplementary diet for"O~1onginoda.:Sec~·,. of P. megacephalC!.:was r~cordc:;d on each tree 
on~ly, th~~b~o~d'leay~s ar~,-suit~ble nestipg'sites ;~, ,"using vis.u~l s'cot~'s r~gi~g' Jio~ '0 to' S, ~h'ere 
for;;,th~ ant~whichare th.e~eiore,able-f9" Quild' -b"~ no ants seen during aJiv~cn{lnute inspecc 

..,.... .''''''. -. - - . ~ . . ....'-<'. ,,,\",, .' .. _. '. ..!! \ :. "",.1 , _ -:. 't.) .-

strong colonies. Thus 0. longinoda gains access ,tion;,.1 = 1720;, f. =:; 21-~0; 3",:=, SF 100; .4 = , 
~ ... " -., • .,.. .... ~ • .. .J' • _ •• ~J \.) ..... ",,-II, I .... ' , 

to paJms by moving from the host trees in pursuit 101-200'; and S ~ ,20t-SOO ants, The scores 
of: prey aulin th IS waio'ffer~pI·(heci{on bieither~' ;,vere 'thenconverted::rnio .... ntimoers;'by:ralting the' 
disthictTng P: wayrteeili~g;)n iiriti~resceilire's 0 or~~i~" a~erages oftli~ ~(jre:.r'anges,'thus, ·i',=',TO, S 
by;p'f'eyiiig ory nymphs (M;imi~,h; i9'~il;' V~u\~la, c~: '>··(1-'20); 2 =:3S'~S (21:S0r;,J-;:,,7S.~,(Sr-I60); A 
1992)dn'this-study,'investigatiohsare made 6h :".~'"~ 175~5 (1()1-2S0rand:S =,:375 (2S1L'500).'~bb
th~ role o{croW'ri' iiltefcoml~ctiohs between 'host ,'," servations 'were riuide' at, Uie~Dasesand: 6n~the 
trees and'coconut' in facilit~iin'g survival arid':'; ';'. branches ari(rcrowns;6f~eacli tree.·:rue'nuniber 
m9vements, of 0. longin'odabetwt:eri'trees: Ad- " . \of~active·.o!) loiigiizodadfesfs'were' a:Jso'cotilited ' 
vantage'was taken, of a m ixed co~onuf~citrus~ ,~: arid ·sc·ores:riiade:of.w'orlCer'ants 'f6ragirtgon the 
plantation in which there were natural aerial con- branches. The scores were as follows: ·0=i10 
nections between leaves and branches of the ants seen during a five minute inspection; 1 = 3 
interplanted trees and many ofw.hich were colo-,., . (l-?);, 2.::=8 (?-JO)~J:.~~IS.~.J~)~20),;, 4 = , 
n ised by 0, longinodaa~d foraged bYP. 3S.S (21-S0); mdS ~ '7S:S"(51'-'1"00), ,.- . ~. 
megacephala. The objective of the investigation -, Colony differentiation waT~-ghleved· by" in-
was to determine how the natural aerial connec- teracting worker ants from adjacent trees and 
tions affected'the viability of colonies Oro!. , observing whether fighting took~iplace :(Yar~ra, 
IQffginoda in the tree crowns, in the presence of, 1992). Ants of different colonies fight aggres-
inimical ants,P" megacephala, 'on the ground:; . ~~ sively. A detailed record was also made of inci- . 

; ;,' ,;;, ."" d~nces of~oconutfronds maki~g crown connec-
, ' .. ; tiQns tp :neighbQudng" citrus ti~es . . t~e, records' 

w~re' rep.~at~(L<:tt'approxilna~efy~~xtfii~iitli inter-
:.:rl :f'-':, ,~-... ,~ 

~,: n~,~~b~¢Ii'plot of ~9Itr/ees_was par~, ofa'l~::.' 
ha'c6cohut plantation' interplantep with' citrus' 
trie~ 'iii-the ~p'proiiinate ratih of'three citrus 
ti~es to 6n-e cocon~t:palm at Kiimbwanlndi; : 
ab6ut 70km so{;th of bar es'S'iliC!.ani CitY.:The'; 

·1'" .. - - - - ," '. &. '. - ~ 

citrus :trees, 'of an undetermined'loc'ai variety; 
and-the :EastAfrican\Tall tphiins ~ere'boili 'about~ 
14 :9~a~s -61d:'and six ailti' se\;-e'n' metres t~ll, ~re~:' 

, .. ~j'"f""'~ ,; ... "\~ .~.~ --: ,.' ~ • -: .... -..,. 

spectiveJy" , They, were' 'grown'either a's~rows' of' 
ciiih§ :alily or"citnis~and cocontir;~lternatirig in 1 

the row, a(S m apart in the row and 9 m be
t\~~en'the iow~~ The'lo~ shrubvegetiltioniD the 
plot was controlled periodically by hand slash
ing using a bush knife and the grass on the 

" 

~- _. .. ~ -- ... -- -., .~~ - '., _ oJ :..I. •• _1..1 .. _ ~_ . _ ~ • -.. 

~ val~ !o~ 36,,?9~~~ ... :1 L~ '", '::. ':;.:) 'f;} ~ : ."' ,,/,' 

Res'ults~ ~.~. ,~:,~. _~\'::,;~;,<, :,'.:~.;.~;j:::; ~ ;J .. -
'. , • • • -t • _ .. o.;:;-J ............ ,_. .. •• 

,.": \.. 1-'~2:~-'~; .{; ..... 1-' - ;. ,1- r '.:: .. - -'!::Jr"~ -. 
. Table 'l·shownhe.status oLthe tw.o;species 

of. ants.duiingi the st1)ay period" i~ October 
I -

1994 ,,:P;megacephalai 'occup.ied~the bases 'of~ 
most onne~citrus:.trees and about;halLoUhe' 
trunks in,~abimdant nu~bers at tr"ee ~Jjases ahd 
moderate numbers foraged the trunks and into 
the crowns. In March 1995, p" megacephala 
had occupied all citrus tree bases' alid·most of 
their trunks, In October 1995, occupation of cit
rus tree bases by P. megacephala and numbe~s 

/ , 
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Connections between leaves and branches 109 

I ble 1. Occupation by P. megacephala and O. longinoda of interplanted coconut and citrus trees in a plot at 
a Kiimbwanindi . 

P.m'gacep~ Citrus October 

1994 
" 

" 

.% of tree bases 93.5 

occupied 

% of tree trunks 51.6 

'occupied 

Numbers! tree base 188.5 . ,-

Numbers! tree 100.2 
'~ -' trunk " 

Coconut" 

% of.tree bases 96.7 
.. 

occupied 

~ of tree trunks 80 
// 

~/ 
occupied "". " . 

Numbers! tree base 194.1 

Numb!:rs! tree 87.5 

trunks 

P. longinoda Citrus 

% occupied trees 86.7 

Numbers! tree '30.2 

trunk 
. " 

Nests per tree 4.9 

Coconut 

% occupied trCC(s 83.3 

Numbers! tree 20.5 -
trunk -

-
Nests per tree 1.1 

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 trup.ks were for
aged by large or mddetate numbers of P. 

""1 • • "' 

megacephala. In March T9.95, occupation 'of 
palm bases and trunks by P. megacephala had 
increased (Table 1).':In October 1995, P. 
megacephala occupied all coconut tree bases 

March October March September 

1995 1995 1996 1996 

100 96.8 JOO 100 
.. , 

.. - -
92 72.6, 100 85 

"' 

309.3 306 359 363 

247.2 209·""" 282 295.3 

100 100 92.3 . 100 

86.7 93.3 84.6 85 
.-

',' 

195.5 355 360.6 375 

120 186.6 181 198 

J' 

82.5 81.7 76.9 87 

37.6 38.7 28.7 23.9 

5.48 4 5.1 3.1 

90 100 83.5 86.7 
.' 

9 20 8.6 10 

0.9 1.4 0.9 0.5 

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.megacephala. 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. Irl Octob~r 1994, (Fig. 1 a) 
68 % of tree crowns were interconnected involv-
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110 Z. S. K. Seguni, et.ai 
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Occupation by P. megacephala and O,longinoda 'of interplanted' coconut and 
citrus trees and the incidence of crown inter-connections in a'plot at 
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Figure la - 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. la) 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. Ib). Crown interconnections decreased in 
October 1995 and involved 77% of coconut and 
42% of citrus trees (Fig. 1 c). In March 1996, 
(Fig. Id) 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. Ie). 

The interactions of three colonies of O. 
longinoda A, Band C were followed. In Octo
ber 1994, colony A occupied citrus trees b and 
e (rows i and ii) (Fig. la) interconnected via co
conut palm c. In March 1995 (Fig. Ib), 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 tim~, the in-

terconnection with tree e was lost and the O. 
longinoda became isolated. One year later in 
October 1995 (Fig lc), 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. 1 c). In March 1996 
(Fig. Id), interconnections were restored be
tween trees a and b, c and d but not with e 
which did not regain the O. longinoda (Fig. /' 

. / 
Ie). In September 1996, tree c lost connection 

I 

to trees a and b (Fig. ~e) but formed new con-
nections with new trees: on rows ii and iii which 
were seemingly.takeniover and foraged by a 
seemingly ne~ col?~y. \free d al.so became se~
arated from tlie ongmali O. longmoda colony m 
trees a and b and formdd new connections with 

I 
trees}n the same row (~ig. Ie) and those of an 
adjoining row. This tr~e therefore, must have 
had its original 0. longinoda colony taken over 
by the new colony. InOctober 1994, colony B 
was in interconnected with trees f,g,h,i and j 
(row vii) (Fig. la). InMarch 1995 (Fig. Ib;), 
tree j was disconnected to f,g,;and i and ~6n-
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sequently P. megacephala displaced the O. 
longinoda. In October 1995, the interconnection 
to tree j was restored and O. longinoda 
re-occupied the tree (Fig. lc). In March and 
September 1996, interconnections to f had been 
lost together with the O. longinoda in it (Figs. 
Id-e). Colony C occupied six citrus and two co
conut trees in rows viii ix and x (Fig. 1 a). In 
March 1995, only six trees were covered by the 
colony as the connections to trees I and r had 
been severed. Tree I 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. lb). In 
October 1995, the connections of trees k to m, 
n, o,and p were cut off and subsequently P. 
megacephala eliminated the O. longinoda (Fig. 
lc). The connections of tree I and r were sey
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 i lost their O. longinoda (Fig. Id). 
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. Ie). 

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 /cut off from the ground by P. 
megacf?phala, the crown interconnections were 
criticallyAmportant. This was evident when a 

~~~~dbi~~r ~~ ~s~:t:;e~h;ail~.I~t~dc~~~r:S~~ 
when I a new connection was made, O. 
longim;da was able to colonise it despite pres
ence o;f P. megacephala. Crown interconnec
tions would/not 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 c'rowns 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. 
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