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Tro deteitiine if several hilippine varieties of palms coml)ensated for A 

rat damiage by producing larger or heaviernuts, 60 nuts,'taken randonly were 
(A4 masured from those harvested in -aplot (A,) thalt had been effectively treated4 

for rat damage for 21 months, and the measurements conipirced with those of 
GOt)nuts taken frun a pluit (H) thlt suft,rd chronlc, heavy rat dalnnute. laseLd 
on one-sidcd Student's I tests, fresh and dry (ix., copra) weights of the 
endosperm of nuts from. Plot 13vvere slightly but sianificantly (ps -0.05, < 
0.005, respectively) greater than those of nuts from'Plot A. However, hued 
on strength of association tasts, only about 77 of the varinne in coprn 
weight and only about 2*'. of the vari:tce in fresh endospmnit weights were 
due to the presotce or albsence of rat dlamage. Thus, compensaion by in
creascd Co)ra contu'uut of urdanigcd nuts pItvcd at most a ninor part in the 
dirfrencei in weights of nuts that we oljs.,rved between the exprilmntal 
plots. IThe clifferi.ces verl uniport:nt in ;isshsn the.economiVAhbentl'its of 
the control u,sld in plot A, 

*1 I cli iduh] pa has, Irght tic a;h to iunlsak cconuts tht are' .cOiln fordamagl~ ed hy 1'ts. C,~ompensation of ecowlwilic ihitierst 1O growers CouIld 

logically Occur inl oly~ two waiys: i,(e., (,Ic)by at kea ;L til olc~jel
* Lhu~agclwit In:aae Iy' bar 't tim 19 7,1a),nut nu~t-S M-10 (illiam11s,

SthSreIducing the imiact of rat damageor'. yie'. (dhfined here as the nuilber A 

of harvstabl itit.s per tree per month): or, (b) by increasit, the size and 
A .ight,te ont1nt th1 Wuts, IhuS ning theof Copr, of undimaged 

A 

imact of rat damage on copra IIar'vesTed without influencing the impact on 
* yield. Compensation, if it occurs, Coull be m import ant factor in aissessing


the effects ofrat dawmageiof cocontI production,,icl th e economic Ielefi~s
 
of control progr'ams. In studiesC onduIcteld on the Fiji HIands, Villiams
 
(197-1a) repormted th:t yie:,Is of palms su rfering heavy rat damage were
 
similair to those of pdlmis havinglitthle damage. Frm a trial in which ralit
 

* damage to mature nuts w,'as Simulated by boring hoes into growing ,utS,

WVillimus (197-11b) found that fenmle flower prolucuion icreased, that yield

remnaincld stable, and that tre couldtully rp ice damaged uts ihy har'vest
 
timt, whlen even 50 . or m .Irc of the lltls were.itificiill,. dalaued.
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Inl conhrast . our study (>cidncrand Litay, in pess) epot ted sigi
cantL increases nllindiiddI tree yields when cffrctive rat control was practiced on,1;experinentl! plots in the Philipp hies. The plots, 'lha each, col
tainqd local varieties of palms. Two of the p!Ots Vere treated during the first 
year of the study, and all were.trealed duri g th,-scond year. For LreI LineOil (Iba it containing an anticoaguIlant' rodeltide m\'as placed [monthly in the 
crowns of 25' of the trees within the plots, Ilnpots b ditedfor 2 years,
yields of lharvestable nuts averaaged 7,4 duriimglreatment; in plots baited for 1 
year, yields averaged 6.0 dufring treatment,. Yields were about 150% greaterthan the Pretreatmnent yields of 2.9 and 2., respectively. During a third year
continuation of the study, yields* were about 180,', greater tha~n the firetreatment levels. The study has since been rephuaed and ,

C r ted i!the replicates, similz increases in yieldwere measured (L. Fiedler, National Crop Protection Center, College, La-una,
Philippines; personal communication), When bait was placd at ground levels
rather than in tree crowns (an approach that' iippoars less effective than 
c 'owil -haonbaiting), significant increases (from a pretreatment yield of 2,9, to 5.8
(,I.ring treatment) in yield were observed in Lhe bNperimnTlal plot treated for 
1 year. Sultan (1978) simulated the effects of periodic !b-aiting with rocdenticides 5, trapping biweekly in two 1-ha co'Onut plts located near Calauan,
,Luna,Philippines. Yields in the trapped plots averaged G.l for the 5
Imon.ths of the study, sigrificalltly greater (paired Stu dent's t Les, one-siled,
t =2.71, P < 0.05) •tdmn the mean yield of 4.2, i the nontrapped refereonce 
plots. Impressive reductions in damage and concomitant increases in yieldhave also been reported when trees are crown-baited with anticoagulant
rodenticides in South America (Valencia, 1980). Although compen.ition byreplacement (lanner a above) was not directly testd,.the VMrietiS Of almsrepresented in these studies were unable to fully r.'place nuts that were 
damaged by rats.' 

a? The possihiily 'imi tat tle alins i,,Ulhe studiv, were partily 
Milcompesating for (lanmg-d nuts hut inthe secolnd manner (b) hypothesizedabvi.e., ai manne-_r thatL NVOulc n10t be! detOcted by, mneasurigyjla
number of hMrvestable nuts without re*gard to the wveiglm of the copra pro
duced.This possihilitv was tested in the .studyreported her,,. 

MATlIIALS ANI) MIETI IOl)S 

We\V: coin pred th, size, ancl weight : of coconl.s from a plot :\ that had
lbeen effectively treated for rat. darniage with the sives and wigetd s of coco
nuts from a plotL 13where chronic and heavy .amage by rats was o':cun'ming. 

Inplot A, a mean of I.2,; of tils ad sij,,ns of rat activity when 25 vinyl
tiles were coatcd vith tilol er's ink atd placetd at Ie hasos of pali ns for 3
nights monthly fr J yelar before the suly. A mnll :)f (].3 fallhln, ratdaallged, n1uts were ou(t twd iln n t ullsurveyS COn IIliC(l,1, during, the sam e 
period., Coimparalh.. l data fr pl.h)I are avail ale only n anotllir stubetull tr, a ,man o of el( t()Iis'had si.n .'rat ativity, and a man 
of 29 fallen, rat-dantigetd il: were'Ct' (lUlIullf Monthly ;u'veys for 12 
11ths i after the study,dt Cribidd re was completed. 
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± If the palmns could ;aIdjlust; for damageL the i.echanisms shoild alreadybe functioning withinl Plot 13, and Lii COCULSjn this plot should be larger 
'adweigh more than coconuts in Plot A. To assure that the postulated com 

* 	pensation was still not Occurring in Plot A, we .CoCdutAed UIe study after
rodent damage had heen efectively controlled for 21 months. Since factors 
other tLhan rat damage, eg., soil condition and fertilization, variety and -go of 
trees, non-rodent pests, and tree'pacing,• obviously also inftlu enCe th0 SiZCS 
and weiglts of Coconuts, both plots were locaIed within a largce coconu1I.It 
growving area neal Victoria, Mindoro, Philippines. rlfhe plots tle saimehl'icl 

local growing conditions, the same local wrieties of palms'of 1imfar ages,
and were cultured (except for rodent control) andI harvesteo: in similar 
maners. The plots were located about 300 ni aprart and were separated by aI 
roa'd. 

Sit, nuts were randomly selected from those harvested on the sa e 
day .from each plot. T0he nIUts were marked and numbered with paints to 
allow for individual identification,. T1he followiiIg. measurements were
recolrded: sizes (cm) -grato:;t hdriotta circumference, inl.act coconut and 
Imt with husk remnoved; and, weight's (kg) -- total, endosplerln (fresh)plus
milk, endosperm (fresh) alone, and dried enclosperin (copra). Copra weights 
were obtained after the marked nuts had heen dried in the farmers' oven as 
part of a batch. Tltus, copra weigh t., re flCIt lt e actual cying process on 
wvhich the market value is based. 

lFretu' lcy' di;rihulions if Ilasuirn tls were LalcuIa ted for the 
,;l,,, s from each )lot. 'these were comIared lsillI olae-siclod Student's I 
i,,StSImpflS4on ,t al., 19 0) because we predicted that nuts fromt 	 Plot
wul 1oarger and weigh:tnmore than nlts from" Plot A. Strcgth ot asso-
,'aition tests (, : Linton c., al., 1975) er onduct'.0d on signi f'iantL hlus 

11'1'S l''S AND DISCUSSION. 

(:oluts from Plot \ wore slighLly, Ibut not sigilifiaantly () > 0.35),
,ar:'.'r (total circulifernc.) than t flioe l'lot 8 (Table :1). For all otilerfrorm 
measurements, cocoa uts froim the plot (P) suflering heavy rat damage were
'hlihthl1 (r'later tham those from the lt (A) '.'.'itl little or no rat daimage. 
DifIferences were siun ifica i for freli wevigh I of 6iAmsoq-m (1n 0.05) and(P)
for tor1a \weight (1) < 0.00.51). l')e.r;h weight of emndo inperam averaged 0,87 kg 
per Illt for S.ml p!es frolot \.A Illeall Of 0.01i.t per alLt(or .1.,'') less 
tlhall for nuts from Plot B. C oira content averagecd (IJ.7 kgkper nut for 
saiples from Il'ha A, also a mean of 00,1 klg per nmut (or 9,, ) le.ss than1 for 
nts from Plot 1B. 

The results froi tIe Stue(lent's t L,st al)ppearedlcoisistenit with the idea 
wiIh 1,av 


tlialimaed nlati. I Iov.'t, e, !aS,,d or the 


that plm1l11S h diama coMnpg'sat.cl ly ili'asmng copra CO tenlt of 
strngth of as;ociatioll lests, only 

miot 0.07 (i.e., 7;) Of tihe v:Liiamc ill 'opr weights, and only abllot 0.02 
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(ie,,, 2,%) of the variance in fresh Undosperm weights , were accounteCC for i.l 
the maji'r cultMual differences between the plots, th e presence or absence of 
rat clamage, Thus, there was only a Weak association betv.een differences in 
,copra and fresh endosperm weights md compensation for rat-damaged nuts. 

To fuwther test this interpretation, we comrl 'red sizes and weights of 
the szamples fropIIPot B with 60 nuts from another nearby plot that had 
greatly reduced rat damage for 26 months. Even though these nuts were 
harvested-and dried,,about one-hldf year after the ,uts from Plot 13, Ud 
although the whole nuts in this plot vere smaller 'and weighed less (p < 
0,05; ,- = 0.07) tl':tm ntts from Plot 13, copra and fresh endosperm weights 
wvere not signifiantly diffeent (one-sided Student's t test, ps > 0.25 and 
0,,5, respectively). . 

OWeconcluded that c1mpensation for rat-damaged nuts, by increasing 
the copra content of undamaged nuts, played at most a niinor (7% or less) 
part in the differences in nut weights that we observed between the
experimental plots. Ii this respect, our results are similar to those ofWilliams (197.1b) who was also unable to measture t' is type of compensation 

inlmdividlua! palms. 

In tIhC experimental plotS near Victoria, Minldo , Philippines, we inca. 
sured ill: pressive increases in yiekls in respolnse to effective rat control despite
cornl ptensa tionl by replaceilnent that may h:I, occurred during lie pretreat
iiient ieriod and in the rat-damaged reference ploLs. l'urther, the lower copra 
weights (abuit 10.1 ) (if mts from the tinldanilaged plots were unimportant
when compared with the inproved yields (ab.out 1509), and were due 
mostly to factors uther than compensation for rat-dalmged. nuts, Additional 
studie wold be useful, to delem inc vi ether compensation for rat damage
is an imlptant consideration for other varietie. of palms grown i other 
pest siuations in the Philippines. 
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