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The HistoryThe History
The The sweetpotatosweetpotato weevil, weevil, 
CylasCylas formicariusformicarius ((FabFab) ) 
is endemic insect pest is endemic insect pest 
worldwide.worldwide.

Causes 65Causes 65--100% yield 100% yield 
losses. losses. 

Weevil grubs inside stem

Weevil damaged 
stems

Importance of Spatial DistributionImportance of Spatial Distribution
Distribution of insect pests in a habitat is a unique Distribution of insect pests in a habitat is a unique 
characteristic of the species.characteristic of the species.

Important structure of the populationImportant structure of the population

The distribution of natural enemies namely The distribution of natural enemies namely 
parasitoids and predators is governed by their parasitoids and predators is governed by their 
hosts/preys, intrahosts/preys, intra--interspecificinterspecific competitions, hostcompetitions, host--
insectinsect--parasitoid/predators.parasitoid/predators.

Dispersion Indices UsedDispersion Indices Used
1.1. Variance Mean Ratio (VMR)  (Square of SD)Variance Mean Ratio (VMR)  (Square of SD)

11 Poisson Distribution/RandomPoisson Distribution/Random
<1 <1 Regular or Positive Regular or Positive BionomialBionomial
>1>1Negative Binomial/ContagiousNegative Binomial/Contagious

2.  David & Moore Index  (VMR2.  David & Moore Index  (VMR--1)1)
00 Poisson DistributionPoisson Distribution
++veve value  value  Negative BinomialNegative Binomial
--VeVe value  value  Positive BinomialPositive Binomial
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Dispersion Indices usedDispersion Indices used

3. Exponent of Negative Binomial 3. Exponent of Negative Binomial ‘‘kk’’
0  0  Random Distribution Random Distribution 
>0 >0 Negative BinomialNegative Binomial
<0 <0 LogarthmicLogarthmic DistributionsDistributions

4. Taylor4. Taylor’’s Power law s Power law SS22= = aaµµbb

Log SLog S2 2 = Log a + b Log = Log a + b Log µµ
High values of High values of b>1 = Strong Contagionb>1 = Strong Contagion

b<1 b<1 PoissonPoisson

Dispersion Indices UsedDispersion Indices Used
Mean Crowding and Lloyd Index of Patchiness Mean Crowding and Lloyd Index of Patchiness 

<1 Under Dispersion<1 Under Dispersion
≥≥ Random or Clumped DistributionRandom or Clumped Distribution

IwaoIwao’’ss Patchiness RegressionPatchiness Regression--IndexIndex
α≥α≥00 & & β>β>11 Negative Binomial Negative Binomial 
αα=0=0 & & ββ=1=1 Random Distribution (Poisson)Random Distribution (Poisson)
αα<0<0 & & ββ<<11 Regular BinomialRegular Binomial
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Sept 2005 n=30Sept 2005 n=30

0.870.87

240.1240.1

127.97127.97

0.8760.876

128.97128.97

1446614466

112.16112.16

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression

αα=47.13  =47.13  ββ= 0.28  R= 0.28  R22=0.78=0.78

Taylor's Power Law Taylor's Power Law 
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= 1.22 + 0.19 X         RY= 1.22 + 0.19 X         R22= 0.616= 0.616

1.361.361.221.221.451.451.551.551.281.28Index of Index of 
patchinesspatchiness

120.9120.9109.9109.992.0392.03117.5117.588.4488.44Mean Mean 
crowdingcrowding

32.1032.1019.9619.9628.8728.8741.7841.7819.8819.88IDMIDM

2.7672.7674.504.502.182.181.811.813.443.44kk

33.1033.1020.9620.9629.8729.8742.7842.7820.8920.89VMRVMR

2941294118551855188718873240324014321432VarianceVariance

88.8588.8589.9689.9663.1663.1675.7375.7368.5668.56MeanMean

October 2005 October 2005 n=30n=30

0.060.06

114.1114.1

16.3016.30

0.160.16

17.3017.30

16921692

97.8097.80

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα=5.60  =5.60  ββ= 1.158  R= 1.158  R22=0.95=0.95

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= Y= --0.236 + 1.801 X         R0.236 + 1.801 X         R22= 0.835= 0.835

1.191.191.171.171.291.291.391.391.291.29Index of Index of 
patchinesspatchiness

39.0939.0982.3582.35105.8105.883.183.157.1657.16Mean Mean 
crowdingcrowding

6.296.2912.0312.0323.9423.9423.4623.4612.9712.97IDMIDM

0.190.190.170.170.290.290.390.393.403.40kk

7.297.2913.0313.0324.924.924.4624.4613.9713.97VMRVMR

2392399169162042204214581458617617VarianceVariance

32.8032.8070.3270.3281.8781.8756.6456.6444.1944.19MeanMean

November, 2005 November, 2005 n=30n=30

0.1270.127

141.97141.97
48.1748.17
0.510.51
49.1749.17
46124612
93.893.8
Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα=5.60  =5.60  ββ= 1.158  R= 1.158  R22=0.95=0.95

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= Y= --0.236 + 1.801 X         R0.236 + 1.801 X         R22= 0.835= 0.835

1.6561.6561.321.321.4781.4781.2141.2141.321.32Index of Index of 
patchinespatchines
ss

47.647.6115.8115.882.7582.75101.83101.8384.7584.75Mean Mean 
crowdingcrowding

18.8718.8728.0628.0626.7926.7917.9717.9720.7920.79IDMIDM
0.650.650.320.324.494.490.210.210.320.32kk
19.8719.8729.0629.0627.7927.7918.9718.9721.7921.79VMRVMR
57057025452545155515551591159113941394VarianceVariance
28.728.787.5687.5655.9655.9683.8683.8663.9663.96MeanMean

December, 2005December, 2005

1.1241.124

5757
6.36.3
0.1240.124
7.37.3
372372
50.9050.90
Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα=3.10  =3.10  ββ= 1.022  R= 1.022  R22=0.99=0.99

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= 0.533 + 1.069 X         RY= 0.533 + 1.069 X         R22= 0.77= 0.77

1.1031.1031.031.031.031.031.0721.0721.111.11Index of Index of 
patchinesspatchiness

19196868393956566565Mean Mean 
crowdingcrowding

1.831.832.552.551.401.403.813.816.616.61IDMIDM
0.1030.1030.0380.0380.0370.0370.070.070.110.11kk
2.82.83.553.552.42.44.84.87.617.61VMRVMR
50502332339090252252450450VarianceVariance
17.7717.7765.8365.8337.7737.7752.3552.3559.1259.12MeanMean
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January, 2006January, 2006

1.851.85

269269

0.850.85
125125

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα=4.48  =4.48  ββ= 1.933  R= 1.933  R22=0.904=0.904

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= Y= --0.004 + 1.988 X         R0.004 + 1.988 X         R22= 0. 97= 0. 97

2.102.101.451.452.712.712.332.331.741.74Index of Index of 
patchinesspatchiness

6868119119263263262262272272Mean Mean 
crowdingcrowding

IDMIDM
1.101.100.450.451.711.711.331.330.740.74kk
37373838167167151151117.5117.5VMRVMR

VarianceVariance
MeanMean

February, 2006February, 2006

2.042.04

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα= = --46.7  46.7  ββ= 1.933  R= 1.933  R22=0.94=0.94

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= Y= --1.57 + 2.59 X         R1.57 + 2.59 X         R22= 0. 92= 0. 92

1.631.631.181.181.351.351.831.831.671.67Index of Index of 
patchinespatchines
ss

Mean Mean 
crowdingcrowding

IDMIDM
kk
VMRVMR
VarianceVariance
MeanMean

March 2006March 2006

2.042.04

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα= 59.05  = 59.05  ββ= 1.103  R= 1.103  R22=0.354=0.354

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= 0.34 + 1.71 X         RY= 0.34 + 1.71 X         R22= 0. 48= 0. 48

1.601.601.241.241.401.401.231.231.401.40Index of Index of 
patchinespatchines
ss

Mean Mean 
crowdingcrowding

IDMIDM
kk
VMRVMR
VarianceVariance
MeanMean

April 2006April 2006

1.271.27

Trap 5Trap 5 Trap 6Trap 6Trap 4Trap 4Trap 3Trap 3Trap 2Trap 2Trap1 Trap1 

Iwoa’sIwoa’s Patchiness RegressionPatchiness Regression
αα= = --0.56  0.56  ββ= 1.452  R= 1.452  R22=0.354=0.354

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log Mean)(Log Variance on Log Mean)
Y= Y= --0.41 + 2.0 X         R0.41 + 2.0 X         R22= 0. 69= 0. 69

1.321.321.441.441.161.161.111.111.871.87Index of Index of 
patchinesspatchiness

Mean Mean 
crowdingcrowding

IDMIDM
kk
VMRVMR
VarianceVariance
MeanMean
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IwoaIwoa’’ss Patchiness RegressionPatchiness Regression
M* = M* = αα ±± ββ µµ

Taylor’s Power law Taylor’s Power law 
SS22= = aaµµbb

0.830.831.911.9143.9843.980.810.811.561.560.980.98OverallOverall

NANA1.451.45--0.560.560.690.692.002.00--0.410.41Apr 06Apr 06

0.350.351.101.1059.0559.050.480.481.711.710.340.34Mar 06Mar 06

0.940.941.981.98--46.7346.730.920.922.592.59--1.571.57Feb 06Feb 06

0.900.901.931.934.484.480.970.971.981.980.000.00Jan 06Jan 06

0.990.991.021.023.103.100.770.771.061.060.530.53Dec 05Dec 05

0.920.921.251.259.069.060.810.819.069.060.670.67Nov 05Nov 05

0.960.961.151.155.65.60.830.831.801.80--0.230.23Oct  05Oct  05

0.780.780.280.2847.1347.130.610.610.190.191.221.22Sept 05Sept 05

RR22ββααRR22bbaa

Overall RegressionsOverall Regressions

Iwoa’sIwoa’s Patchiness Patchiness 
RegressionRegression

αα= 43.98  = 43.98  ββ= 1.91  = 1.91  
RR22=0.835=0.835

NEGATIVE BINOMIAL NEGATIVE BINOMIAL 
DISTRIBUTIONDISTRIBUTION

Taylor's Power Law  Taylor's Power Law  
(Log Variance on Log (Log Variance on Log 
Mean)Mean)
Y= 0.984 + 1.561 X         Y= 0.984 + 1.561 X         
RR22= 0. 809= 0. 809

NEGATIVE BINOMIAL NEGATIVE BINOMIAL 
DISTRIBUTIONDISTRIBUTION


