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DETRIMENTAL AND FAVOURABLE EFFECTS OF EXOTIC WEED SPECIES ON 
PACIFIC ISLAND ECOSYSTEMS AND CULTURAL COMPLEXES 

Randolph R. Thaman 

The focus of this paper is on t h e g reat r ange of exo t ic 
weed species which have been introduced, both a ccidenta lly 
and deliberately into the tropical Pacific Islands. Th e 
information is based on field observat ions of' int roduced we ed 
speci~s in Hawaii, Tahiti, Tonga, Samoa , F i j i, the Solomon 
Islands, New Hebr i des, Papua New Guinea , Bali, Sulawesi and 
Java, as well as on available literature. The s tudy wi l l 
first lo.ok at the nature of weeds and the i r relat i onship t o 
the vegetation and flora of the Pacifi c Is l ands , s ec ond how 
these weeds became established in the islands and finally the 
detrimental and favourable effects these plants have on t he 
ecosystems and cultures of the Pacific is lands. 

NATURE OF WEEDS 

With respect to the na t ure of weed s arid t heir r elation
ship to the vegetati on and flora it is probably useful to 
define what we mean by a 'weed!. There are n umerous defini
tions. Some of these include: , a plant out of p lace; an 
undesirable plant; a plant wi th a negative value; a plant 
whic~ competes wi th man for s oil; or a plant whi ch in s ome 
way upse ts culturally valuable ecosystems. As c an b e seen 
from t hese definiti ons Iweed is a relative te rm - re lative t o 
man's d esire s ,1 and is usually defined in cul tural ter ms. 
Accordingly, no plant can be c onside red to be abs olutely a 
weed and most plants almost universally cons idere d trouble
some weeds become valuable under special c i rcumstances . For 
example , Para grass (Brachiaria mutica), a valuable pas tur e 
grass in the wet zones of Vi t i Levu in the Fiji Islands , i s 
one of the major weeds of i rriga ted rice cultivation. 
Similarly guava (Psidium guajava ) one of the worst pests of' 
grazing lands and c oconut planta t i ons throughou t the Pacifi c 
is valued for its f ruit and p r ovides t h e basis for a very 
suc cessful guava i ndustry i n Hawa i i . 2 

Some common c haracte r .ist ic s of weeds a r e that they are 
generally capable of producing s eeds i n p rofusion Which c an 
remain dormant for long pe riods of time ; many reproduce 
·vegetative ly from rhizomes , root s talks, or broken b r anches 
and leaves; many have a daptati ons s u ch a s p l ume s , wings , 
brist l es, s ticky substa nces or ·o the r d e v i c es which aid them 
in dispersal; they a r e s unl ov ing h eliophyteswhich thrive 
bes t in env i ronmen t s disturbed by man; and finally, t hey are 
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generall y very adapt ~ble ' ~nl ;~ap~ble "of occupying a wider 
range of e'cological nich es 'i han most ' other plants • As a 
result of t heir a dapt abi lity, weeds ,are some of t he most 
widespr e ,ad seed plants in the world. The, majority of we eds 
are annual:s , al t h ough pere:p.n'ial shruhs and trees often-_ 
consti tute' s ome of t h e more noxious weeds. Some of the m.ore 
common fam i l ies are Euphorbiac eal, Compositae, Leguminosae 
and Grami n ae. 

RELATIONSHIP OF WEEDS TO PACIFIC ISLAND FLORA 

With thes e de l iberate l y b r oad defini t ion s of weeds a n d 
t he knowledge of s ome common we edy characteri stics, we will 
n ow look at the rela ti onship of weeds to t h e vege tat i on and 
flora of the Pac i fic is l ands. First, one of the most s alie nt 
ch arac t eris tics of , P~c ific is land v e geta t i on :L.s the str i k ing 
similari t y between the sec ondary v ege t ation o~ the isla nds 
of the Pacific in habitats which ape f requently disturbed by 
man. Whe t her in Hawaii, Tonga; Fij i,-t;he Sol omon Islands, 
Papua New Guinea or even on the lowly i ng. ato l ls, s i mi lar 
plants and plant a ssoc iations will characterize a reas of 
human dis turb ance. Examples of such h a oi ta ts i nclude are as 
of cultivat i on, wasteplace s, r oadside s,doorya r ds, pasture 
lands, trails, fores t c l earings, mining s i tes, airs t r ips , etc . 
In fact, wherever man h a s r ecent ly d isturb e d the natur al 
vege t at i on c over , t he resul tant vegeta tion will consist 
primarily of weedy plants . In a l most all c ase s these plants 
are not nati ve, b u t are specie s which hav e been i ntroduced 
by man . 

The following e xamples give an indicatiori of the extent 
of the coverage of some of the se species . On t he i s land of 
T ongatapu, the main island in the Tonga g r oup , in 1971-72 only 
34% of the available bush-fallow agricul t ura l land on the 99 
square mile isla nd was u nder cultivat ion. The rest ·was u nder 
var i ou s stages of b ush-fall ow ; of t h is nly 9% h a d been 
under fallow f or over t en y e ars. Consequently, the remai~der, 
approximately 60% of t h e .c u l t ivable l and , was covered by ~ 
"\lTeedy plant s . Of 57 s pec i e s which ,,,e r e d ominant or c o- . 
dominant in some stage of the fall ow vege t a t ion , les s t h an 
10% were native. Moreover, these n a tive plants s u ch as 
Vigna mari~, Peper puberulum and Sol anu m u p oro were mi n or 
weeds with a very low frequency of occurrence. 3 A fur ther 
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example can be cited for Hawaii, where 97% of the plants 
considered to be weeds are exotic, and of Hawai i 's total of 
4.1 million acres, over one quarter is grazir::g land which, 
in most cases, is heavily infested by we eds . 

The proportion of weedy species to the native flora 
of the Pacific Islands can be similarly illustrated by the 
following examples. In Papua New Guinea, which has one of 
,~he richest floras in the world, Henty and Prichard list 140 
weeds which are the focus of government control programmes. 5 
there are undoubtedly more which did not constitute as great 
a menace but nevertheless are a visible component of the c on
temporary flora. As one move s east across t he Pacifi c from 
Papua New Guinea the native vegetation has b een subjected to 
a filtering effect and the floras of the various islands 

'become increasingly impoverished. Simil arly, .. the smaller 
the island the poorer t h e flora, and consequently the greater 

tthe percentage of intr oduced weeds , that is if man has 
disturbed the native flora. I 

In Fiji, for instance which is a continen tal island 
(geologically related to continental Asia) , of 1, 975 s pecies 
of flowerin~ plants, at least 529 or 29.5% are introduc e d 
adventives, approximately half of which we re listed as weeds 
by Parham in his work The weeds of Fiji. 7 In Tonga, the 
island groups some 400 miles to the east of Fij i, of 
approximately 630 species of flowering plants, Ulore than half 
are introduced, and approximately 124 of these are weed 
s pecies. 8 In Niue with approximately 586 flower ing plants,9 
approximately 108, just under 20%, are i n t r oduced weed 
species. 

Similar fi gures for other is lands or is land groups 
include the Manu 'a Group of American Samoa where, of 331 
flowe r ing plants approximately 58% a re introduced we edy 
specie s 10 and Makatea , a raised coral- limestone is land in the 
Tuamotu archipelago , where of 247 fl owe ring plan ts , 6 2 or 
about 25% were introduced weeds. 11 In Hawai i t h ere are 4960 
known species of native plant s and over 2 ,000 exot ic p lants, 
many of which a re weeds. 12 

The proport ion of introduced weed species to nat i ve 
spec i e s is even greater f o r many atoll s a nd smaller i slands 
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i n the Pacific which have more l imited ranges of eco l ogical 
niches and a corresponding l ower proportion of e ndemism. On 
Wake Island between t he Hawaiian Islands and the American 
Trust Territorr~ of 125 plants, over one-third were introduced 
weed y spec i es. J On Rangiroa in the Tuamotus, 36 of 121 
species, just unde r one- thir~1~ on Arno Atoll in the Marshalls 
26 of 125 s p ecies of nigher plants;15 Enuwetok in the 
Marshal ls, 27 of 95;16 French Frigate Shoals in the Leeward 
Islands of Hawaii, at least 15 of 37;17 and finally, Manana 
Isla nd, a 25 hectare islet off the island of Oahu , where, of 
a t otal of 28 species of higher plants, 18 were weeds . 18 I n 
a ll of the above examples, whether the proportion of the 
tota l species in a g iven area is low, as in Papua New Guine a, 
or v e ry high for smaller islands, these weedy plants cons
titute very visible and dominant vegetation as sociations in 
t h os e areas where human disturbance has occurred-. 

ORI GIN AND DISPERSAL 

The origin and arrival time of these weedy plants is 
als o of considerable interest. Firstly, almost all of the 
plants considered to be weedy are exotics. There are, 
however, a few species, such as Vigna marina, Wedelia 
biflora, Triumfetta procumbens, Lepterus repens and T r ibulus 
cistoides which are probably indigenou s T9 and which cons
ti tute unwanted weeds in given s ituations. 

With respect t o the origin of these exotic weeds, 
according to Merril120 the great centers of origin of 
tropical weeds in the New World are Mexico and parts of 
South America , especial ly eastern Brazil, and parts of India 
and Afric a ; in other words, in those areas of the tropics 
with limi ted rainfal l and open vegetat ion rather than dense 
tropical rainforest wi t h which sun loving weeds are uncompet i
tive . In addition to t h ese , areas where the practice'of 
agri culture is an a n cient art, such as Mrlaysia and the 
Middle Eas t, are also sources of weeds . 2 The very high 
percentage of weeds of American origin such a s Lantana camara, 
Psidium guajava, Mi mos a pudica , Schinus terebinthefolu is, 
Synedrella nodif lora, Leucaena leuc oc ephalla, among many 
others is a very interesting phenomena. As early as 1865, 
Seeman menti oned 64 spec ies as being troublesome weeds; of 
these, 48 we r e common to America and only 16 were strictly 



71 

confined to the Old W~rld.22 In fact, becaus e of the high 
proportion of American weedy species on most Pacific Islands 
at this time, Seeman sugge s ted that the Polynesian islands 
acted as a bridge by means of which weeds of the Ne w World 
reached the Old World and vice-versa. This theory, however, 
is incorrect, unless man is included, because it is man who 
has been responsible for the influx of these weedy species. 23 
In spi. te of their v ery efficient dispersal mechanisms which 
provide for rapid colonization once they are established on 
a given island, very few if any of these species seem to have 
the ab ility for long-range dispersal which would be n eces sary 
for Seeman's theory to be true. Thus man seems to be t he 
primary agent or vec tor of long range dis persal of t hese 
plants from America as well as from Asia and Malays ia. 

The first weeds undoub tedly came with tne e arly 
inhabi tants of the islands, possib ly as stowaways wi t h b read
fruit, ban ana suckers or even at tached to household articles 
or personal belongings. Some examples of spe cies which are 
possibly of aboriginal introdudtion are Centella a s iatica, 
Hedyotis biflora, Ip~woea lit t oralis, Oplismenus spp ., 
Cyperus polystachys~ . Achyranthes aspera, Teucas a spera and 
Oxalis corniculata, 5 al l of which are na t i ve to Mala y sia or 
the Old World tropics. The fact that almost all the weeds 
of cul tivation found near the time of Eur opean contact were 
of Malayan or Old World affinity adds con siderable s uppor t 
to t he argumen t for ~gutheast Asian origin of the peoples of 
the Pacific Islands. 

After Eu ropean cont ac t the flow of weeds increased 
rapidly and oe tween 1565 and 1815 they were i n t roduced in 
great numbers from the east by Spanish galleons on their 
voyages from America to t he Phili p pines via Pac ific Island 
groups s uch as the Marianas and the Ca rolines. Explorers 
such as James Co ok and visiting ships from o ther nat ions , 
undoubted ly were· responsible for introductions t o o th.er 
island grou ps . For Guam , which was a c ommon s t opover f o r the 
Manila galleons, Mer ril l cites the es tabl ishment of 1 15 
tropical Amer ican spec ies . 27 

The bulk o f the introduc~d weed species , however, have 
been introduced during the past 1 6 0 y ears , during the period 
of increased Europe a n contact , impr oved global communication 



72 

and the spr ead of commercial agriculture. In New· Guinea for 
example, by 1890 when plantation agriculture was in its 
infancy, 50 weeds were reported, Of thes e 9 are c onsidered 
to be accidental introductions , most with planting material 
brought by Europeans . Of the r emainder, r ec ognised a s 
Malesian (Malaysian) plants, a few have been introduced by 
Europeans, but most are probably long-es tab l ished in 
New Guinea. In the fol lowing de cade, 1891-1900, 30 new 
species were reported, 7 not of Malesian origin. Again, most 
of the Malesian plants were probably long established and 
probably overlooked by previous collectors. Since 1900~ new 
weeds appeared rapidly and despite strict quarantine regu
lat i ons, seve r al new weeds have b een reported since 1 960. Of 
the present list of 140 specie~ , 50 are known introductions, 
most originally from America.2~ Because of t he richness of 
the flora of New Guinea and its proxi~ity to ~s ia, the 
predominance of American species would be g reate r i n the 
smaller islands to the east of. Papua New Guinea. 

The story is simila r f or other islands with a rapid 
increase in the numbe r of weed introduct ions with intensified 
post-European contact. Some of the means of introduction for 
weedy plants include: the introduc tion of seeds in ballast 
for ships; i n soil with living plants; with agricul t ural 
seeds or livestock; or as packing material, as was he case 
wi th Asclepias currassavic a which was introduced from Tah i t i 
to New Caledonia as packi ng in a bolster;29 adheri ng to 
clothing or hair of animals on mach inery; as drug and dye 
plants; or as ornamentals such a s Lantana camara, and the 
water hyacinth (Eichhornia c rassipes), which subsequently 
escaped to become ser i ous pe s ts . Others such as Leucaena 
leucocephalla, Guinea grass (Panicum maximum), Elephant gras s 
(Pennisetum polys tachyon) , Mura ina grass (Ischaemum rugosum) 
and sensitive p lant (mimosa pudica ) were introduced into 
various is land groups a s f odder plm::. <'s, but have subsequently 
become troublesome we eds in many c ases. S ome plants , such 
as the guava (Psidium guajava) were ~ntroduced b e cause of 
their edible fruit, but have likewise escaped to become noxi ous 
weeds. Finally , the Sec ond World ',Jar and s ubsequent military 
activi ties have also played a maj o~~ r ole in contributin g to 
the weediness of t he Pacif ic rslands. According t o Cat a lla ,30 

weeds such as Chloris inflata, Euphorbia he terophylla , 
Pluchea odorata , l;ygedrella nodif l ora and Tridax procumbens, 



among others, were introduced into the Gilber t Islan~s 

during World War II by American troops. Some i slands were 
heavily bombed during the war and, according to Fa rrell,)1 
were useless for years. The reaction against t he J apanese 
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was sq strong that many plantations, formerly cultivated by 
the Japanese, remained untouched and were often smothered 
by lantana or other introduced weeds. The effect of subse
quent military activity is e x emplified by the case of Kure 
Atoll in the Leeward Islands of the Hawaii Group where, in 
1961 there were only 2) species of vacular plants, but aft e r 
the construction of the U.S. Coast Guard LORAN (Long Range 
Navigation System) which began in 1960, there we re 46 s pecies, 
many of which were accidentally introduced dur i n g t he 
construction operation.)2 

The comparative recency of the introduc·t i on of these 
p lants i s also reflected by the fact that many d o not h a v e 
commonly accepted names in the , languages of the Pac i fic 
Islands. Similarly, many of t~ose which have names a re 
modifications of common English names, such a s k uava or 
vaine for guava and wild passionfrui t vine i n Tonga, or refer 
to the post-European contact origin in t he case of s uch 
plant s as te t e pulu (Cassia tora) , tete hoosi (Sida 
rhombifoli~r tete kosi (Ageratum conyzoidas) whi ch 
translat e as cow, horse and goat excrement respec tively. 

Also of considerable int e rest is the r apid ity wi th 
which many of these species have been introdu c ed and become 
established. This is due basically to the adaptability of 
these plants, the lack of compet i tion fr om the plants o f the 
impoveri s hed Pac if i c is l~~d floras, and t he rol e of man, 
both as a dispersal agent and in p r eparing sui tab l e habitat s 
through cult ivation, road building and o ther act ivit ies. 
Weeds are very r a r e ly fo und whe re the n atural vegetation has 
remained undisturbed. The following examp l e s a r e a 'fair 
meas ur e of the rapid colon iza tion of op en island habitats by 
we e ds. The example of Chri stmas Island i n the India n Ocean, 
although not in the Pacific, i s i llustrat ive of wh a t has 
happened in t he Pacific . In 1 8 8 8, before sett le r s arr ived 
there were no weeds; 2 years af te r the fi rst settlers arrived 
4 weeds were reco r ded ; in 1897 1 2 we eds; and by 1904 , a 
period of only 16 years f rom t he t i me of se tt l ement, t h ere 
we re )0 we ed species.)) S imi l ar l y, n one o f the numerous 
Malas tomaceae are na t ive to the Hawaiia n Islands and were 
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not even mentioned in Hillebrands' Flora of Hawaii in 1888, 
yet at present there a re at least a dozen species in 9 
different ~4nera found as weed s or semi-naturalized plants 
in Hawaii. Fosberg and Sache t found that on Wake Island 
in a 10 year peri od from 1951-53 to 1961-63, 27 new species 
we re ~ecorded (5 cultivated in pots, 7 in gardens, 14 
spontaneous introductions, and only one, Tribulus cisloides, 
probably indigenous) . A further example is Lantana camara 
which was i ntroduced into Hawai i as a gar den ornamental by 
Hellebrand in 1858. By 1871, only 13 years later, it had 
escaped from cultivation and had become naturalized on all 
of the main islands. 35 The pa t tern is similar for many 
o t h er weedy plants , and with the rapid destruction of native 
vegetation and t he increasing contact between the diff erent 
islands of the Pacific and continental areas, the patte~n 
will no doubt be repeated. 

SOME COMMON WEEDS 

Before actually looking a t the effects of these 
weeds on Pacific Island ec osystems and cultural complexes 
i t might be worthwhile to mention so;' of the more common 
weeds. Among the Compositae, we have numerous r e presentatives, 
including spec ies of the genuse s Vernonia, Agerat um, Emilia, 
Elephant o pus, Synedrella, Bidens and Mikania. There are 
numerous Leguminosae including the sensi t ive plant and giant 
sensitive plant of the genus Mimosa and members of the 
genuses Crotalaria, Cassia, Le u caena and Phaseolus . There 
are als o members of the families Graminae and Cyperaceae, 
which are very common, and from the families Convolvulacae, 
Labiatae, Euphorbiacae and many other s . Some of the more 
well known species include the prickly pear cac tus Opuntia 
spp. , lantana (Lantana cama ra), guava (Psiduim gua java ) , 
Johnson' s gras s (Sorghum halepense), Para grass (Brachiaria 
mut i c a), Guinea g r as s (Panicum maximUl!!), nut s ,edge (Cyperus 
rotund u s) , t he Brazi l pepper tree (S chinus terebint hefo l ius), 
the h airy fle abe a n (Pluchea odorat a) , .Ellington curse 
(Acac ia fa r nesiana ), Koste r ' s curse CClidemia h irta), t h e 
water hyacinth (Eichhornia crassipe s ) and water weed 
(Hydrilla verticillata) . 

DETRIMENTAL EFFECTS OF INTRODUCED WEEDS 

The effects tha t the abov e species and the hundreds 
of other weedy spe cie s have h ad on the ecosy s t e ms and cul t ures 



of the islands of the tropical Pacific Oc ean have b een 
considerable. 
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With respect to the effect of weeds on natural 
ecosystems of the Pacific Islands, there is a large body of 
literature which describes their detrimental effects 
on the - natural vegetation, fauna, soil and hydrology. Island 
ecosystems tend to be in a very delicate state of eauilibrium 
and are particularly sensitive to external influences . The ir 
native floras are generally impoverished and characterized 
by a high degree of endemism as in the Marquesas and Hawaiian 
Islands where , according to St. John36 endemism is approximate
ly 64% and 97.5% respectively. There is only limited c ompeti
tion for available ecological niches and a correspond i ng high 
susceptibility to displacement or disturbance by int r oduced 
species despite a long evolutionary history. In contrast, 
many of the introduced weed species show remar~able adaptive 
radiation and rapid speciation. Consequently , there has been 
a high degree of extermination of native species and the 
replacement of these by exotic /weed species. According to 
Carlquis~37 in the Hawaiian isiands, for example, almos t any 
introduced continental plant species seems capable of 
dis placing native species of comparable ecological requirements. 
He goes on to say that: 

The r ainforests of Kauai now host a remarkable 
variety of weeds, including many garden flowers, 
few of which would be noxious - if they were 
weedy at all - in continental areas. Even high 
bogs are not exempt from weeds •....•. ...• The 
situation augers poorly for attempts at con
servation of island endemics. No t only are weeds 
well entrenched in many areas of the Hawai ian 
Islands, but efforts to remove them would ve ry 
likely only renew and widen the areas of dis 
turbance and encourage mor e weedy growth than 
before. Many plants that are now weeds in t he 
Hawaiian Islands can ' hardly b e kept out of many 
areas because of their g o od dispersal mech anisms 
(e .g. Shinus, Ps idium and Lantana) are spread by 
frugiverous birds.J8 

Similar situations exist elsewhere, such as in 
Mangareva of the Gambier Archipelago and Eas te r Island where 



the original vege tation has b een completely destroyed, or on 
the island of Vi ti L evu i n t h e F iji Group where over half of 
the island is now cove r ed with derived grasslands often 
dominated by weedy introductions such as Mission Grass 
(Pennisetum polystac hon), a n ative of tropical Af r ica a nd 
India , which was brought into Fiji as a fodder grass in 1920 , 
but is now considered a we ed and of no grazing value exc ept 
in very y oung stages of growth. Other introduced grasses 
c ov er large a reas i n Fiji and of the 118 species and 54 genera 
of Graminae which have been recorded in Fiji, only 5 may be 
re g arde d a s indigenous. 39 

Other areas of Fiji have exotic int roduced commun i ties 
s u c h a s Leucaena leucocephala in Nadroga, guava in the 
upper S igatoka Valley and lantana , pri ckly s o lanum (~. to~) 
and Hibiscus bur (Urena lobata ) in dairy areas . 

Displacement of nat i v e species is also c ommon in 
o ther i sland groups such as Tonga, where Leucaena l eucoc e pha l l a, 
lantana, guava, sorghum halepense and Guinea grass (Panicum 
maximum) from closed aggressive communities. 

In Ponape in the Car olines, lant ana and o ther weeds 
have re~laced the nativ e v egetat i on and formal cl osed c ommu 
ni t i es . 0 In the New Hebr i des, New Caledonia and the Loya lty 
I slands, lantan a and oth er we eds have modif i ed t he n a tiv e 
niaouli vegetation. 41 In short, the int r oduction and spre ad 
of these we edy species, with man ' s a ssist ance in creat i n g 
disturbe d habitats, t h reatens v alu able and in some c ases 
unrec orded endemic specie.s which may have considerable u t ility 
to ma nkind. Of further i mportance is the fact that the 
native p lant s cons t itu t e valua ble g ene pools which give 
isl ~nd ecosystems diversi ty, whi ch in turn favours s tab i li t y 
as well a s preserving options for t he fut u re. Fosberg states 
that 'gen e tic dfrver s i t y is the raw ma te r i al of adaptability 
and e v olution '. 2 

The i mportance of the se n ative v e getation communities 
in t erms of the i r v alue to n at ive f a una is stres sed by 
Schodde in his work on fauna p res erva tion in Papua Ne w Guinea. 
He st a tes t h a t 'P r oblems of f auna c ons e rva t i on are related 
intimate l y to t h os e of vege tati on c onservat i on , be c ause most 
a n ima ls , a t leas t most t errestria l f a una, l ive in vegetation 
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and depend upon it for food and she lter .,43 Thus, if vege 
tation resources are destroyed, valuab l e animal specie s such 
as birds, butterflies, ins ec ts and beneficial bacteria to 
mention only a few may be in danger of extinction. The 
situation in Hawaii is described by Degner and De gner 'The 
fu ture . for the n a tive flora is hopeless ..... ' and til eir advic e 
is to !s a lvage as much of the fast - vanishing Hawa iian flora 
a s possible, at least in the form of herbarium specimens . 
Future generations can t he n marvel how quickly and efficiently 
their forebears exterminatea4a magnificent flora that took 
millions of years to create.' 

Other detrimental ecological effects include the 
damage caus e d by aquatic weeds such as water h y acinth 
(Eichhornia crassipes), water weed (Hydrilla verticillata) , 
Sagitaria sagittifolia, and Pickeral weed (Monochoria 
vaginalis) which have clogged rivers, drains arid lakes , have 
c rea ted sandbars an~ have drastically reduced fish populations 
by reducing t h e ligh t entering the water. A f u r t her exampl e . 
is the problem caused by ~~ australis, an annual i n Hawaii, 
which g rows r apidly, smothering forage plants and then dies, 
leaving areas subject to sheet e rosion. 

With respect to the detrimental effect s of we eds on 
cultural complexes of Pacific Islands, the most obvious i s 
their effect on subsistence and commercial agr iculture. 
Muzik states that 'agriculture has been define d as a c ontro
versy with weeds' and that weeds cause more crop losse s than 
diseases and insects combined. 4 5 Weeds compete with e c onomi 
cally valuable plants f or water, nutrients, s pace and light, 
and it h a s been estimated that los ses as high as 30% of the 
world's rice production and 55% and 75% res p e ct i v ely of 46 
Trinidad 's swee t potat o and yam crops are due to wee ds. 
In Hawaii alone, the annual cost of controlling weeds in 1961 
was estima t ed to be $10,000,000. According t o the Ha,.waii 
Crop and Livestock Reporting Service this amount was approxi
mately equal in value to the entire div e rsified crop ( i ncluding 
vegetab le, f ruit , coffet7 taro , etc.) o r t h E: tot a l beef 
production in the sta te. Simila r losse s in yields of 
comm e rcial crops are found throughout the Pacific I slands. 
In Tonga, for example, the copra yield and t he ability of the 
farm8 r to g ather the fallen nuts · are s e verely affec ted by 
weeds such as l antana a nd g u a v a . Similar l y, the v i g orous 
growth of Guinea grass ( Panicum maximum) is responsible for 
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restricting the growth of newly planted coconut palms and, 
in some cases, constitutes a considerable fire h a zard which 
l e ads to the wholesale destruction of the young palms and 
other crops . 

The effect is undoubtedly equally severe with subsis 
tence croppin g although this does not receive as much 
atten tion. In India it has been estimat~g that weeds reduce 
production of food crops by 30% to 100%. As mentioned by 
Nye and Greenland, 'When weedy vegetation, especially gras ses, 
predominate in the secondary or fallow vegetation , clearing 
becomes a much more arduous t~sk. Especially when getting 
rid of the roots of grasses.,49 Conklin estimated that a 
Hanunoo farmer in the Philippines spends 300 man-hours per 
hectare in weeding first year land cleared from pr imary 
fore st, and 600 man-hours on land cleared from 'sec ondary 
f o rest about 20 years old. 5 0 Similarly, in the Pacific, 
whe re shifting cultivation in one form or the other is the 
ma i n form of agriculture, there is considerable evidence 
t hat the increasing effort of keeping the land free of weeds 
a s the cropping period proceeds is often the primary reason 
for a patch of land being abandoned. 51 In Samoa, for example, 
Wa tters states that 'After about 3 taro crops (or two years 
of cultivation), declining yields cause Samoans to abandon 
their clearing to the increasing weeds and regenerating 
secondary growth. ,52 A F.A.O. study states that, in the 
Philippines, 'the length of time t he land is allowed to 
remain in forest depends upon how soon the forest can choke 
out the .... weeds ' .53 I h ave had similar experiences with the 
persistent nut grass or nut sedg e Cyperus rotundus in my own 
v ege table gard en. Yields drop marke dly , and if it were n 't for 
the cheap (and g o od-na tured) labour of U.S.P . students I would 
have to abandon my 'subsistence' ve getable garden. Similarly, 
in Ta hit i, a truck vegetable operation which was receiving 
excellent prices for t heir produce in 1 '772 , proved uneconomi
cal due to the excessive labour costs ip trying to conttrol 
nu t sedge. From personal e xperi e nce, an a ddit ional problem 
seelliS to be th :Ol. t the riche r and more fertile the soil, the 
more vigorous the weed growth . Final ly , Fosberg 
relat e s that an attempt to re-establish taro cultiva tion on 
the island of Likiup in the Marsha lls, proved unsuccessful 
and the peo p le

4
blamed the failure on a weed introduced during 

World War 11. 5 
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Weeds als o cons'ti tute a major obstacle to graz ing and 
livestock operations in the Pacific Islands. Many species 
such as Elephantopus mollis, guava, lantana,Schinus 
terebinthefolius, and the blackberry Robus lucidu~ 'vhich 
have no fodder value, spread rapidly, crowding out palatable 
species and rendering pasture l a nd useless after invasion. 
Furthermore, many plants such as lantana, milkwe ed (Asclepias 
curassavica) and prickly solanum (Solanum torvum) are 
poisonous to livestock. Some have obnoxious odours and taint 
milk of dairy cattle, and others are a menace because of their 
sharp or hooked seeds which cause discomfort to the a n imals. 

Other detrimental effects of these we e dy species 
include unpleasant odours that are characteristic of some 
species, their undesired appearance and the considerable 
trouble they cause in such places as ornamental gardens (from 
which many of them escaped after introduction), roadsides, 
lawns, sidewalks, cemeteries, etc. They often bring about 
allergic r e actions, are troublesome when their seeds or 
other parts become attached to human clothing or pets. 
Finally, many weed species, especially in the c a se of grasses, 
constitute a definite fire hazard during dry periods. 

BENEFICIAL EFFECTS OF INTRODUCED WEEDS 

Although the detrimental affects of these species are 
considerabl e and well known, there are some beneficial side
effects on Pacific Island ecosystems and cultural complexes. 

First, as pioneer species, these introd'l ced weed 
species provide the vital first ste p in pr e paring infe rtile 
soil for coloni z at i on by native plants and the con s e quent 
recycling of soil nutrients . Furthermore, some spec i es from 
genuses such a s Leucaena, Crotalaria, Phase olus and 
Calopogonium are considered to be g ood nitrogen fi xe rs in 
soils of low nutri5~t status and c an be used for improving 
fallo w vegetation . : 

Some weedy species such as Melinis minutiflora, 
Chloris gayana , Calop og on ium mucu n oides, Prosopis ~llida 

a nd Leucaena leucoceph~lla h~ve als o proven valua ble in 
helping to contro l inf e st a tions of l a nt ana . 56 
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Other species such as the grasses Panicum maximum, 
Brachiaria mutica, Melinis mi nutiflora, Chrypopogon 
aciculatus and the legumes Leucaena leucocephalla and the 
sensitive plant (Mimosa pudica) are considered excellent 
fodder crops. 

Many weeds are also commonly eaten as vegetables or 
fruit by Pacific peoples. These include a number of species 
of Amaranthus, Sonchus oleracea, Solanum nigrum, Portulacca 
ole r acea , Pueraria lobata, Momordica charantia and Physalis 
angu lata . Some have edible fruit such as a number of species 
of Passiflora, the blackberry (Rubus ,lucidus) and the guava. 
For e xample, 5 to 6 million pounds of guava are processed 
each y ear in H7waii, of which approximately 70% comes from 
wild sources. 5 

An even greater number of s pecies are used medically 
S ome of t he most notable are guav~, which is used as a treat
ment for diarrhoea and other mal~ies, mile-a-minute (Mikania 
micrantha) which is used as a blood coagulent, and species 
Waltheria, Malvastrum, Amaranthus , Oxalis~ Cassia, Euphorbi~ 
and Stachytarpheta. Other uses inclu de f lowers for making 
leis or f lower a rrangements which are of considerable cultural 
importance i n the islands; seeds of Leucaena leucocephalla and 
Cann~ indica for making handicrafts; the wood of guava and 
Leucaena for fi rewood and , in the case of Leucaena, for fence 
and houseposts. The leaves of plants such as the Castor bean 
(Ricinis communis) are used for wrappi ng s e a food; others 
are important as sources of dyes, cordage, scent for coconut 
oil, fish poisons, insectic i des or fibre for brooms and 
pillows in the cases of Sida species and Asc l epias curassiv i ca; 
and finally, according to Catala, i n t he Gilberts where organic 
matter is scarce, weeds are collected a~8mulch for the 
cultiva t i on of babai (,£yrtosperma ~.). " 

In s ummary, although the detr:m~ntal eff ects clearly 
outweigh what might be c alle d t he f a \0rable s i de effects, 
these v e ry adaptive, rapidly spread ing and v ery numerous 
introduced weed spe cies, which depend on mru~ and his introduced 
animals for their establishment and c ontinued existence in the 
Pacific Islands, are a resource (or maybe an anti-resource?) 
which the people of t h e Pacific have h a d t o put u p with and 
to wh ich they have adapted r emarkably well . 
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ruzik in Weed ~iology and Control stres ses that very 
li~ Ie emphasis is placed on weed control by gove r nment 
a gencies, despite the fact that for a ma jori t y of people in 
many developing countries it is almost a full- time occupation. 
Ra ther , money is directed to more prestigious pro jects such 
as huge buildings, factories and super highways with limited 
emph as is on s trengthening agriculture. He continues: 

The efficient practice of weed control using the 
most modern techniques and tools available c ould 
advance world food production more than any other 
single practice. Freeing people of underdeveloped 
countries from spend ing most of their time g rowing 
enough food for a bare living would make it possible 
for each t o d evelop a new spirit, to a dvanc e 
culturally and scientifically and tak e their place 
in improving the quality of civilization. Hunger, 
or the threat of hunger t stifles all the higher 
aspirations of mankindo J9 

I 

However, despite thec 'ri tical n e e d for i mproved weed 
control, there are certain problem areas tha t should be 
taken into consideration. Apart from the well-documented 
adverse effects of herbicides as pollutants, Cates and 
Furtick have stres s e d a number of problems c oncerned with the 
introduction of herbicide s and modern weed co n trol t e Chnology.60 
Firstly, there is a technological gap b etween r e s e arch s tations 
and farmers which must be eliminated. 'The average farmer 
or planter i n t he South Pacific area knows little a bout the 
active ingredients 'or the difference between h ormone weed 
killers, pre-plant , pre-emergence and post emergence herbicides' 
and that 'Many farmers, seeing the almos t miraculous effects 
of herbic i des are a ssuming t hey are the be-al l and end-all of 
their weed problems. No thought is given to the careful 
hus bandry which is still a must, even with herbicide s , if 
any short-term re sults are t o b e obtai ned.' 6 1 ., 

Furtick similarly stresses the need for con straint 
and mentions the follo wing possible problem areas: (1 ) the 
l a ck of understanding of tradit ional timing and ri tuals 
associated with weeding; (2) the e ffec m of improved weed 
control on ,l and tenure and the commercialization of 
a gricultur e; (3 ) erosion problems that a we ed-fre e environmen t 
might create with r ow or pJ.ant ation crops; (4) t he associated 
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changes in agricultural practices that must be made; (5) 
effects on nutrient cyc ling and ecology; (6) effects of 
releasing labour; (7) effects of increased production on 
the local economy; and (8) effects on population trends. 62 

. Finally, there has not been the high level of effort 
in resear ch on tropical weeds as there has been on weeds of 
temperate zone crops.63 Consequently, it may be premature 
at this stage for Pacifi c Island agriculturalists to become 
overly dependent on new, little understood and often unproven 
weed control technology, which may not always be available to 
them in te rms of cost and logistics . However, as the detri
mental effects clearly outweigh the favourable effects, an 
effort must be made to control weeds through stric ter 
quarantine programmes, improved husbandry, both traditional 
and modern, and through a better understanding.of the place 
of weeds in the natural and cultural ecosys tems of t he 
tropical Pacific Islands. 
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