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Fluted pumpkin farmers perception of climate change in Rivers State
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Atls'I'ltACT
'l'he iniportancc o1'llutccl ltuurltltin crop iu rural liouseltolcl ccottctttty cantrot bc over

ent;rhasizecl. Iarnters in Soutlr-Soutlr Nigeria depencl greatly ort flutecl pLrmpkin Ibr its
nrau\/ r.lsc:i. 

-t'hc proclr.rction horl'cvcr is besct with a nryritrcl ol'constraints o1'which
clintatc cltangc is onc ol'thc nrost outstanding. '['hc stucly itssessecl thc lltrtcd prtrttpkin

litrutcls' 1'lcrccptir,rn ol'cliruatc charrge in lltwcrrc Local (iovcrnmcnt Areit ol'I{ivers State,

Nigeria. Multi-stage santpling techniqr.re lvits usecl to sclcct rcsponclcnts ltrr the strrcly; -

out ol'thc trvclvc contntunitics tltat nltltc up Il<lvct't'c local govcrnlttcltt arca. six

corlntunities were randornly chosen l}om lvhich one hunclrecl ancl eighty lltrtecl prurtpkirt

lirnlcrs wcre proportionatlly sclcctecl. Intervierv schcclulc atrcl Foct-tsccl grttLtl-r discr-tssiort

u'crc uscd to elicit in-rlcltth inlbnration ll'onr thc rcsponclents. Data obtaittccl wcre

runulrzccl using;lerccutages. li'eclLrcncy counts nncl nreun.'l'ltc rcstrlt ol'thc sttrcly showecl

tlrat 5l(){r of the rcsponclcnts wcrc Icnralc, nrniority rvcrc nrarriccl {77"A) itttcl itre litll time
lirrnrcrs (79'\,). 1{clativcll, lat'tc proportion hacl no lirt'nrtl ctlucatiott (12%) ancl indicatecl

botlr cousunrl-rtittn aurl sulc (19'.1,t) as thc ntit;ttr uitu ol'pt'otlttctiolt. 'l'hc t'csttlts also show

that clintatc changc \vas urainlt' pcrccir ctl b1 thc llutccl pLtntltliirt Iitrtlers to be

rrnl'llcclict:.rblc clirrrirtc corrtlitiorr *ith ir nrcan ol' j.54. It \\'lrs tcc()l"nntcttclccl tltat irttcnsivc
crltrclrtiot.r tln clillutc chlutsc lllrttcrs [rc givcn ttl thc lltrtctl lttttttpl.itl lltrttlcrs b1'tllc
c\tctrsi()l) agcnts to ltclp tlrcrrr rrrrrlclstlutcl hcttct'r.ts u'cll ltrllrpt to clittlttc cltlttlgc.

Kc1, u,ortls: C'linlrtc changc. llutec[ puutpliin prorluctiort. urlaptittiott n]cilsLtrcs

IN'I'ITODTJC'TION
Sonrc tlatlitional cr'()ps al'c cctttt'rtl to thc

crrlttrlc anrl strlvivlrl ol' u ctlurnrLrrtitY ol' 1-lcoplc.
Artcl anf inrprovenretrt in thc procluctiott ol'
such crops rvill etthartce the stauclat'cl of livirtg
ol' srrclr pcolrlc. I"lutccl pr.rnrpliin ('l'al./itit'iu
oc'c'itlanttrli.s) belongs to the lirntily
Cucurbitaceae ancl it is a crop o1'conrmercial
inr;lortuncc gro\\/n across thc lorv lancl htrmicl
trol'rics ol' Wcst All'ica lr,ith Nigeria. (lhana

lunrl Siclra I-cot-tc bcing thc nta.ior ltroclltccrs

(Nl<ang ct ul., 2003). 'l'he tluted purrpkin is

rusccl as a lcal_v greerr vcgctablc ancl grows in
scvcnrl Aliican countrics. Its r)ame. lltrtccl.
re lcrs to thc shapc ol'thc lcnrale llower. lt is a
tropical vinc grown ntainlt, lbr thc leavcs

rvhich crlnstitutc arr inrl'rtlltlrnI cornponent of
thc clict ol' nrilny pcoplc in West Ali'ican
countrics arrcl lbr its ccliblc seed, (Fagben.ti c/

rr1.. 2005). 'l'hc young shoots aucl lcavcs ol'thc
plant arc thc nrain pilrts usccl in soLll)

cspccially in southct'tt atrtl castcrtt Nigclia.
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Cornr-r-ror-t nanles lbr the plant irtcltrde l'lr.rtecl

gourcl, llutccl punrpl<in. iroko atrcl trglr. 1-lte

plant is clioccious, pe re nnial attcl toleratcs

clrought to a rcasoltable exteltt. It is ustrally

sr'own trcllisccl. It rtcccls a well tlrairtccl soil,
st-nre rvatcl altcl solle surt. FlLrtccl lttrrllpliirl
l'l'e./jxtit'iu Lit'itlcnttii.s lloof) is a crop ol'
conrmercial ancl trtttritional it-t-tportaltcc to the

l.rcoplc ol'llivclrs S1atc. Ntrtritiortallv. it is

growrr rnirinly lirr thc lcavcs ancl its cdiblc
scccl.'t'hc lcavcs ilrc rich soLll'cc ol'oil,
vitaurins ancl tline rals which etrhatlce.
nourislr. protcct aucl ltcal thc bocly. 

-[ltc 
gt'ccrt

leavcs are low in crucle llbre. rich sottrce ol'
lblic acicl. calcir-rm. zit'tc. potassiuttt. cobalt.
coppr:r. iron. r'itlrr-nins A. C antl K artcl also
have n.rcclicinal valuc (l.adc-ii. 1t)95; A.iibade"
2006). Relative to nrosl corlrnolt vegetalrles.

its pnrtcin corttcnt is high (Oltoli attcl

VlgbcogLr. I 
()tii: Latle'ii. I 99-5). ('ottttttct'ciitlll'.

pnrrlrrction ol'llrrtccl puntltliirt scl'\'cs its tt

rtlrirlr sorlrcc o [- incortrc to ltottsclttllcls irt

l{ivcrs stutc.

Or cr thc past 100 years. the earth's
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a result of change in clitnate (Apata at ttl..
2009; Oz-or, 2009 and IPCC, 2001). Flutctl
pr.rnrpltin though is linowt-t to tolcrate clt'or-tght

to a reasonablc extcttt is adversely alt.ectcd by

thc variations irr clinratc. All stitgcs ol'
production ol' llr"rtccl pun'rpkin are al'l'ectecl by

the variation in clirnate. Astrologists have it
thiit variation in clintatc may ttol bc avoiciecl

cntircly bccuusc ol'irrability ol- cotttttries to
stol-r thc cnrission ol'8il'ccll hottse gases.

L] nlirrturtirtcly. lirrrrrcrs Itttvc tttlt yct ctltt.tc ttr

temrs rvith thc phcnotlcnon ol'clittratc change.
'l'hcy still pelccivc it as r,r'cll as attribLrte

clinrate changc ttt sitttittiotrs or proocssos

which have Iittlc or nothitrs to clo rvilh climate
charrge. Ilcany,i-obi, at ul., (201 1) [bLrncl that
thc inhabitants ol'Untucbulc Rivers state still
attribr,rte thc change in clinrate solely to
activitics ol'Sl'[X' in thcir at'ca. 'l'ltcv are yct
to trntlct'stltrttl tlrat tltottglr tltc itctivitics ol'
SI)l)C contributc to clitnatc cltitnuc. tlte rc ttrc
othcr activitics thcl'cnliagc in which itlso
conLributc to cl i ttttl.c cltitttgc.

'l'hcre is thcrelbre an urge trt neccl lirr the

averilgc surlircc tcnrpcrature has risen by about AgricultLrruI extcrtsitttr systent to rise trp to this

0.7.1"('. N4ost rescurchcrs agrcc that glotral challcnge bv eclucating lhrrtrcrs ott clirrate
tellpcrittLlt'cs n,ill risc lirrthcr' (lrr hou, rruch changc issucs. 'l'lie Ilrst stcll tttr,vards this

clcpcnrls on lirturc cnrissions ol'grecn housc cclucation sltoulcl be to sttrcly thc thrnters ancl

gascs) ancl if- thc tcntperatrrrc risc is high. thcir lcvel ol'knowledgc abottt clilnate change.

cltanges are liliclt to ['re so c\trcn]c that it riill It is oul\, rvhctt thc cxtcttsit'lt-t ageuts

be ditiicult to cope ri,ith thertr (Oz-or. 2009 and unclcrstatrcl the lartner's pcrccption ol'clirnatc
Nlls't-. 20ll). I:.boh (2009) notccl that change that they can ltnorv where ancl how to
countrics in Sutr-Saharan All'icr.r arc liliclv to cclucatc the litrtttct's cl'lcctivcly. Atlcrcti trrttl

sul'lcr thc rnost bccausc ot'thcir gcognrphical A.iayi 12011) indicrrtccl that ottc ol'thc basic

Iocutiou. lon, irrconre s. uurl lorv instittrtioual principlcs ol' l:xlcnsittrt is that it shtlLrlcl stalt
ca1taciL1,. as lvcll as thcir grcutcr rcliancc on ll'onr rvhcre the peoltlc ltt'c. llc cxplaincd that

clinratc-scnsitivc l'encrvublc nuturll rc:ior.n'ccs Iixtcnsiort shotrltl *'ttrl< at thc levcl wltclc tltc
scctors lilic agriculturc. ln Nigelia. agricultural pcoplc are. that is. at thcir lcvcl ol'linorvlcctge.

1-rlocluclion is largcly nor.r-r-ncchanizecll Lrrtclerstaucling. intercst ancl clegrcc o['

tlrcrclirrc rvcathcr/clinrale ussunrcs rcaclincss. In orcler to be able to assist thc

signilicirncc in e \ cl'\ stagc ol' 1-rrocluction. 1-rcoplc t() nrovc to highcr lcvcls ol' aspirittion.
Irurntels rlcpcnrl on clirnatc signirls ts u nra-ior it is inrl-roltuut that cxtensiotr wclrltet' shttttltl
clctcnninant ol'thcir lirrrtrirrg lctivitics.'l'his I'now u'lutt tltc cottclitions ale. This ittclLttlcs

ntakcs clinratc vcl'y signilicant in thc ilnror"rg othct' things thcir lcvcl ol
procluction of crops. llutecl punrpltin inclusivc. unclerstandirtg ol' thcir enviroument ancl

Farnters have cncountcrcd ii scrics ol- loscs as cnviror-tnrctrtal proccsses. lt is against this
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bacligrountl that this stuclt' to .lssess the l-luted
punrpkin lirrnrcrs' 1-lcrccption o[' clinrate
changc so that usclirl ancl rclevant nritigation
and aclaptative mcasures coulcl be prescribed
to thenr in the future.

METI-IODOLO(;Y
'l'hc sttrrly u,lts conrlrrctccl in Ilirvcrrc Locrtl
( iovclnnrcnt Al'ci.l (1.( iA I ol' liivcrs Statc in
thc South South z.or-rc ol'Nigcliu. ilirvcrrc l.(ir\
ctlnrpriscs ol' trvclve conrnrurritics nanrclvl
lsiolipo. AlrrLr. r\pani. Irlelc. Isw'uruta. Ipo.
Ouraclert-rc. Onragrva. Onrarelu. Onrrrarrrva.
Ozuaha. ancl LJbinra. 'l'he area has tropical
clirnatc. w'ith rclativclv high clcnsitv ol'rainlitll
rtlrl'inu it srritrrtrle lirl llLrtctl prrrnltliirr
prtlrluction. Ihe arerr has a largc cxl"lansc ol'
thick rair.r lbresl, aclecpratc availabilitv ol'
arablc lancl lirr cr-rltivation pLlrposcs,

itrnunrclable goocl virgin lbrest which
lccounls lilr thcil cxccllcncc irr agricultural
1'rrorlrrcc ancl rcttrrrrs.

i\4ulti-stagc santpling gtroccrlurc was
Lrsctl lor tiris strrrly. liirst, six con-rnrLrnities
\\'crc ranrlonrly sclcctcrl lirtnt tltc tr,vclvc
conrurunitics that ntalic Llll llovcrrc l..G.A.
Scxrncllt,. ol)e huuclrecl ancl cislttr, l'luterl
punrpliin lirrnrers \\cre ptol)()tti()ulrlclv
sclcctcrl ll'our thc sir cttr.r.rn.runitics. Intcrvicrr
sclrcrltrlc lrrrtl Iircrrscrl glorrp rl isctrssion tlcrc
ttsctl to clicit irrlornurtiorr ll'ont tlrc
lcsl-ltlrrtlcltts. I)atlr otrtlrinctl \vcl'c LrnlrlYzcrl
tusittg clcscriptivc statistical tools such rrs

llcrccntlgcs. fi'cclLrcncy' coLults and ntcan.

IilisUt,'t'
Socio-ecorronric ch:rr':rctcristics of flutctl
;runrpl<in llrmcrs
'l'ablc I slrorv that 5l% ol'thc lrlutcd l)untpkin
Ihrnrcrs rve le lcmalcs. l7o/u ntarriccl ancl 44t2,
nraintaincrl l lrouscholc[ sizc ul' l--5 persolts.
Ma.ioritl, 09%) ',velc IbLrncl to be lirll tintc
lirrnrcrs.'l-hc pcrcentagc clistriLlLrtion o1' FlLrtccl
I)rrnrpliin lirnncls lrr olhel occul"lalion cngagcrl
itt slton's tltlt tltrt ol'rr totirl rrrrrrrtrcr ol' lli0
litrnrcrs iutcrvicrvccl, 62'/,' inrlicltccl trlcling to

be other occu;ratior.r engagcd in.32oh inclicatecl
public scrvurt. 1% inc'licatccl artisan while the
rcnraining 4'Zo inclicatccl othcrs likc trap setting
ancl lishing. It was also shown that lAn.neL's
ma.ior trinr ol'llutccl punrpkir-r procluctiorr is lilr
['roth consrnnptiorr unrl salc (79%) rvith onlv
I l% producing lirr salcs alonc ancl l0'Zr [br'

consunrplion ltlonc. 'l'hc ntcillt vcal's ol'thc
totll ),cars s1-rcnt in lirrnring (llrntirrg
cxl"rcricncc) by thc IflLrtccl I)unrpkin lirrnrcrs
*,as liruntl to bc II ycurs r.vhile thc lirrut sizc
rr'us liruncl to bc r.vithin an avcraqc siz.c ol'u
plots. 'l'ablc I I'Ltrthcr shorvs thc clistritlrtion ol'
responclents by level o1'education attaincd. lt
rvas revealccl that 42oh ol'the responcle nts hacl

no lirt'rnul crlrrcatiorr lvhilc thc rcntirining 5li')6
ol'the rcsptlnclcnts werc cclucaterl at clillercnt
levels.

'l'he rcsLrlt shows that rclatir,cl)'nt()rc
fernalcs were involvecl in llutccl pumpl<irr
pnrcluctiou tlrarr rnalcs: lhis is ntlt a sr.rr'1'rlisc as

vcgetablc procluctiorr in nrost ltalt ol'Nigeria is
tlone rlostlv br'\v()nrcu.'l'ltc rcsult also
rcvculetl thut nruiority o{'tlrc llutccl pumpliirr
lirln-rcls \vcl'c nrarriccl. nraiutuinccl u sntail
housclioltl sizc uncl rvcrc lirll tiute famrers.
'l'his 

agrce s rr ith thc linclings ol' Il'canyi-obi cl.
trl., (2011): l:kong (2010): Oz.or. (2010);
N4sbacla. 12010)t Akpabio. (2006). which
notcrl tlrat nurjorilr ol'r'rrrirl tlu,cllcrs has
litt'tninr irs rr nurior lir e lihoorl uctivitt. Morc
thirrr hall' ol' tltc llrrlcrl punrltkin lirrnrcr's
iutcrvicrvcrl lurtl lirrnlrl crlucution irnplying
that lirrntcrs in tltc stucll,arcil ilrc literatc
cnough to ackll'lt ncn, tccltnoltlgics clrsily sincc
thcy can rcacl ancl w,ritc.

l,'luted pumpl<in f :rrmcr's pcrcclltion of
climttc ch:rngc
lt rvas shorvn in'fablc 2 that responclcnts
strongly pcrccivecl clintatc changc to bc
Ltnpreclictecl clinratc conclition (3.5,+), changes
in rainlirll pattcnr (3.38). Lrnclcfinecl climate
(3.01) and chitnscs irt rainlirll clistribution
tltt'ottgltotrt tlre nrirrintl scilson (].0ti).'l'lrcv
tulso 1'rcrccivcrl clirnate cltlngc to bc
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Tablc I : Socio-cconomic c h a ra ctcristics ol' n_!glqqf!4l!:4 lilrrncrs
Itcnr Frcquency l)crccntirgc

Scr

IVI u lc

Fe nra le

Maritul stllrrs

S ingle

Marrictl

Se piu'itterl

Otlrcrs (\vid()\\,

Witlou,cr'

'l Iouschokl Siz.c

l-5
6-t0

il- r5

t 6-10

Arc you a lirll tirne
lir rrrr c r'

Ycs

Ntr

Occup:rtions

,\ttislttt

Ilatlins

l'trblic Sclr irrrt

Otlre rs

Ainr ol'Pr<lductiorr
('tlnsrrnrption artcl sitlc

Stt lcs

('o rt s t r ttt 1'lt i on

l-cvcl ol'ctluclliorr
ntllinctl
No lirrrttal ccltrculirltt

I)ri rnitrv crl rrcatir"lrt

Sccontllrlt etlucittiort

( )Nl) lrrrtl etltririrlcrrt

Teltiary eclucatiorr(
I IND,BA,llsc ancl above)

88

92

48.9Yo

< I to/J L I /O

10.0%

7 6.1o/u

8.9,2,

-1.-l u

I .1"1,

14.,1"/u

| -) -)o/
't-.- I)

I I .1"/u

2.2%

18.9o/o

2l .lo

I I IJ/
I . t /o

62.2%

32.2'\,
.l .lO /+.+ /o

J9'\,

1 l "ti,

| (\"1,

.l ) -) -)r),
'l-.-- /\,

22.2)%t

I 5.5 6'11,

l-).-)-) t,

6.61"h

l8

r38

l6

6

2

80

16

20

.t

l
lll
58

8

t42

38

ll-)

l0
Itt

l()

40

29

_r

l2

Source: Ifield Sun'c\', 201I
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Lurprcclictablc planting titttc lbr lltrtccl
pLrnrpliin (1.07). ittct'cttsctl cat'th tctlrpcratLll'c

(2.tt7). tlelal,cd orrsct ol' rainlirll (2.69).

39

trr-rrrstral hcavy rairtlirll (2.97) ancl occurretlce

ol' crosiort (2.11) rvhilc ltrolotrgecl clrought

(2.ii) was ltot litvottrccl [ri' 11.,. rcsptlnclcttts.

.l':rble 2: Fluted mnkin lhrmer's
Pcrccption of
ch:rngc

clim:rtc Strongly Agrec Disagrcc
:rgl'cc

n of climatc ch:r
Strongly
tlisagrcc

Mcan ltcmarl<

[-]nprcclictahlc clirttatc
conclition
Changes in rainlull pattertt

tJnclefitec'l

Unpreclictablc planting 2ti ( l6)
tinre ol' llutccl puntpltirt
I ncrcirsctl cartlt tcntl-lcralure

[)claycrl onsct ot' rititt
l)rolongecl clrought
Uuusual lte:avy rairtlitlI
Occurrcncc ol'crosion

56 (11 )

2ti ( l(r) ti2 (4(r)

l0 (lri) 52 (30)
(16 (31'i) 52 (2e)

42 (23) 68 (38)

60 (33) 74 (41)

l 16 (43)

78 (43)

50 (2tt )

e4 (52)

riO (44)

58 (32)

r0 (6)

6 (3)

56(ll)

s2 (2e)

J trr

2 (l)

l6 (e)

11 (8)

3.5.+

3.3 8

2.67

2.87

2.69
l. -1 -l

2.97
2.17
3.01

l.()ll

r\grccrl

r\greed

Agrcctl

Agrcecl

Agreecl
Disagrcecl

Agreecl
Agreed
Agreed

Agrcccl

-s6(i1) 14
(16 (3ti) 2tt

46 (26) l,+

s6 (31) 14

34 (re) t2

(8)
( l6)
(ti)
(ti)
(7)climate

conclition
C'hangcs in rainlirll 62 (i4)
clistributiort througltoLrt thc

76 (42) i6 (20) 6 (i )

fallly seas()ll

Mcan Scorc > 2.50 is signillcant. Notc: Irigurcs irt parcnthcsis al'c llercctrtiigcs
Sourcc: lf iclcl rvork. 201 1

t)ts('t lsst()N
Socio-ccon ortt ic ch:t r:t ctcris t ics rl l' l"ltl tctl
l'u rtt;lliirt liit t'ntcl's
'l'he re sult o [- thc soc io-econotrl ic

charactcri:;tics of' thc [lutccl 1-rtrrttpl<in thrtlcrs
shor,vs that rclativcly lttorc l-cntales were

irrvulvccl in {lLrtcrl 1'runrpliirt prttclttctictn thall
nrale s. tliis is noI lt st.tt'ptise i.ts r cgctalllc

1-l'ocluctiort in ttrost part ol' Nigcril is cltlllc

rlostly by rvomen. 'l'he result lirrther revealccl

that ma.iority ol' thc llLrtccl punrltkin lhrttrers

r,verc lirll time lurnrcrs. l'his agrees rvith the

linrlirrgs ol'I[-canyi-otri c/. ul.. (201 l); lrkong
(201 0): Ozor, (201 0): Mgbaclt, (201 0)l
Ali,pabio. 12(XXr), rvhich notccl that rra.iority o['

rural chvcllcrs ltas lirrnting as il nta.ior

livclilrootl lctivity. 'l lrorrglr rrtir.iolity ol' thc

Iirrntcrs hltrl lurniing, ls ll I'trll tirnc .iotr. it wlts

shtlvvn thirt tnitioritv ol'tltcttt ltitrl itcccss ttl lcss

tlrrrrr orrc ltcctltt'c ol' lrttttl lirr litrrttirtg.'l'his
coulcl bc as a rcsult ol'thc incrcasing pressLlre

on lancl as urorc people clcpencl olt l'ewer

hectares o1'lancl lbr larming. The larttrers ou

Iirrther qLrcstioning revcalccl that lartcl in the

stucll, arcu rvas bcing usccl lbl otlrcr activitics
lilic buikling ol' cotrnrcrcial ancl rcsidential
house s. rrarkcts. e1c. 'l'hc presslrre on land use

coLrlcl adcl to clclirrcstation wltich is one ol'the
liliely ci"rlrses atrd clrivcrs ol'clintate chattge.

Morc than lrll{'ol'thc f'lutccl puntltltitr
Iirrnrcr's iutcrvicrvccl hatl lilrntal e riuciitiott
inrplying that litrnrcrs in thc stucly area are

Iiteratc e ncluglt to itcloltt ltcw tcchnologics
cirsily sincc thcv clrn t'cltrl itntl rvt'i1c. Agu,tt
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and AnyarlwLl (1996) also Itotecl tltat increase

in educational status of thrrers t)ositively
inllLrcnccs lcloption ol' intprovccl tcchrtologics
ancl practiccs. -l-hc rcsults also shor,vs that
nra.lority ol' the rcsltotrclcttts hitvc both salcs

ancl consumptictn as their nta.ior aittl ol'
procluction. A possiblc cxplartation ol- this is
that tlre llutccl purlpl<in litrtttcrs lcccl thcir
lirnrilics fi'orn tltcir Iitt'ttt l"rroclLrce whilc thc

cxccss is tahcu to thc ttrarl<et.
'l'hc result revealec'l that flutecl pumpkin

tirnrcrs in the stucll, itrea slrortgly perceivecl

clinratc cliange to bc r-urpreclictecl clit-rtate

conclition. Accorcling to them the clintate
cvclrls hitve so uruclt changecl that it is Ittt

longer prcclictablc. 'l'he nritior scas()lts ctl' thc
ye.rr r1o longer lbllorv what it usecl to be.

llcavy rain Ialls coulcl bc cxpcricrrcccl cvcn at

thc pcali ol'clrv scasr)n. Front thc rcstrlt it
coLrlrl bc secn thlt thc [lutctl ltttnrpl<irt litrtttcrs
in thc strrcly arca htn,e rclativelv goocl

hnowlcrlgc tll'rvltut clirnutc cltttttse is all
lut'rout.'l'lris is in c:ontrast rvith il'canyi-obi
(201 l) rvhich louncl out that the inhabitants ol'
I Jmuet"rule comn-runity in l{ivers State

pcrccivccl cliruatc cltrrtgc to lrc tltc bv-prttclttct
ol'thc Sl'lX' gas llaring in thcit'itt'ca.'l'his str.tcly concluclcs thitt llLrtctl

1-trrrpliirr lhrnrcrs in Il<.ri'crt'c l.ocal
(]ovenrnrcut Area pcrccivc clirttatc cltartge

nrainly as un1'rrcclictablc clitratc cc'rttclitiotr

spccilically rainlirll pattcrn. It is r,vorthy tcr

notc that the perccl-ltion o1' [lutccl puntltkirr
litrnrcls ol'cliurltc chungc is a I'cllcction ol'thc
el'lccts ol' clirttate changc lreing cxpericttcetl
iry thcsc lirrnrcls. 'l-hcrclirrc it rvas

rcconrr-r-rcnclccl that intcnsivc ancl propct
eclucation on clin-tttte changc slrotrlcl be givert
to llutecl 1-rumpltin litnlers in the stucly area

possiblt' by the cxlensictt-t agents norking in
tlrc rrclr. Also" inlirrntatiott cottcct'ttirtg
irrlirgrtlrliort r)icirsurcs tln tltc possi[rlc cl'lc'cts ttl'
clinrate cltiutgc on lltttcrl ptttnpliitt 1-rt'otlttctiott
sltoulrl bc [rlought to thc ltnorvlcclgc ol' thc

llutcrl punrpliirt litt'nrcrs in ot'clcl' to ullcviittc

4t)

the negative aclversc eI'fects the chatrtge irt

clirrate.
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