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Distribution and Estimates of the Optimal Sample Size of
Thrips palmi Karny (Thysanoptera: Thripidae) on Eggplant
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ABSTRACT

Thrips palmi Karny on eggplant was sampled from one each of young, mid-
aged, and old leaves per plant. Most thrips, ~52%, were on the old leaves, the
mid-aged leaves contained ~36%, and ~12% were on the young leaves. Linear
regression of the number of mites sampled per plant against the number of
thrips on old leaves gave R?’=0.904, higher than those from mid-aged leaves,
0.715, and young leaves, 0.458. The old leaves are therefore a good site to sample
this thrips on eggplant. The ratio of s’/ x, the C, of Green, the patchiness of
Lloyd, the b value of Taylor’s power law (TPL), and the § value of Iwao’s
patchiness regression (IPR) all indicated a clumped dispersion of T. palmi on
eggplant. Chosen a d of 0.25, estimates of sample size based on the assumption of
either TPL or IPR were both less than 100 when the density exceeds 10 thrips
per leaf. Moreover, the sample size estimated basing on the assumption of TPL

was less than 50 when the density exceeds 50 thrips per leaf.
Key words: Eggplant, Thrips palmi, distribution, dispersion pattern.
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Fig. 1. Population fluctuation of 7. palmi on eggplant and proportion of the thrips on

leaves of various age-groups.
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No. of thrips per plant
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Fig. 2. Proportion of 7. palmi on young, mid-aged, and old leaves of eggplant in relation to

density.
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Table 1. Proportions of the number of 7. pa/mi on the young, mid-aged, and old leaves of

eggplant

X" SEY SE/X’
Average of 18 samples
Young leaf 0.123 0.018 0.146
Mid—aged leaf 0.355 0.028 0.079
0ld leaf 0.521 0.039 0.075
Average of 605 eggplants
Young leaf 0.153 0.012 0.036
Mid—aged leaf 0.337 0.028 0.046
Old leaf 0.510 0.039 0.032

1)X : mean, SE: standard error.

1991 SFEFTEUER AR 605 Pk LRIREH
EHIE , DUk 605 R EHE#HHHE LRZ
tE, ERRENEATEEGERERE
FREL » BB/ (SE / x<0.05) » BiEFEHE
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BRI (R EE , 1993) BEABE
BB L OMILEREERTHE -
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ZHEBRBMR (R?=0.904, P=0.0001) ; FFE L
HIE B EMEURER MR (R?=0.715, P=
0.0001) ; WERAKRERIFT R (R?=0.458,
P=0.0012) o QILL60sKS LR HAE 20 tR
HEMTHERERBE (@M , IREE
EFZHEREBHERE R RERR R
=0.812, P=0.0001) ; HERME - ZRIEE
HHEHECBRERBRESTERE (R*=0.261,
P=0.0001 & R*=0.092, P=0.0001) - .2
REBEIZHAMNBERBTLABRAZLEL
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20 - Aoold leaves: y=0.893+1.414x, R2=O.904, P=0.0001
® mid—aged leaves: y=0.91+2.605x, RZ=0.715, P=0.0001

O young leaves: y=2.054+6.476x, RZ=0.458, P=0.0012

No. thrips per eggplant

No. thrips per leaf

B= HEASPRE PEREXELTHRERIBHA=ENERERE -
Fig. 3. Linear regression of the sample mean of 7. pa/m/ on leaves of various age-groups
and their sum, n = 18.

Aold leaves: y=2.742+1.083x, RZ:O.B12, P=0.0001
Omid—aged leaves: y=4.512+1.265x, R2=0.261, P=0.0001
®young leaves: y=6.013+2.153x, R2=O.092, P=0.0001
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W MERE PEREELFENSERE=EEHBRERE -
Fig. 4. Linear regression of the population of 7. pa/mi on leaves of various age-groups and
their sum, n = 605.
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Table 2. Dispersion indices of 7. palmi on old leaves of eggplant”

Date n X S'/x Patchiness Cx
1991 Jun. 26 48 6.54 25.34 4.72 0.08
Jul. 3 48 9.60 19.69 2.95 0.04
Jul. 10 48 7.42 21.68 3.79 0.06
Jul. 17 48 4.00 12.99 4.00 0.06
Jul. 24 48 8.56 17.40 2.92 0.04
Jul. 31 48 5.06 8.24 2.43 0.03
Aug. 7 48 1.69 242 1.84 0.02
Aug. 14 48 0.71 2.34 2.89 0.04
Aug. 21 48 0.21 3.06 10.87 0.23
Aug. 28 48 0.08 0.94 0.23 -0.02
Sep. 4 48 0.19 3.10 12.20 0.26
Sep. 11 48 0.71 1.98 2.38 0.03
Sep. 18 48 0.77 3.7 4.52 0.08
Sep. 25 48 2.79 413 2.12 0.02
Oct. 2 48 2.08 8.11 4.41 0.07
Oct. 9 48 1.90 5.26 3.25 0.05
Oct. 16 48 2.33 11.71 5.59 0.10
Oct. 23 48 1.27 8.33 6.77 0.12
1992 Apr. 10 98 3.90 8.62 2.95 0.02
Apr. 16 36 3.50 5.76 2.36 0.04
Apr. 23 36 4.42 5.28 1.97 0.03
Apr. 30 72 31.68 21.76 1.66 0.01
May. 7 96 37.76 50.47 2.31 0.01
May. 14 96 20.41 21.41 2.00 0.01
May. 21 96 52.58 117.43 3.21 0.02
May. 28 96 23.03 18.92 1.78 0.01
Jun. 4 96 39.42 47.54 2.18 0.01
Jun. 11 96 12.61 12.33 1.90 0.01
Jun. 18 96 7.39 10.69 2.31 0.01
Jun. 25 96 2.63 7.08 3.32 0.02
Jul. 2 96 0.79 3.85 4.60 0.04
Jul. 9 96 1.36 10.89 8.25 0.08
Jul. 16 96 0.72 5.23 6.89 0.06
Jul. 23 96 0.86 2.86 3.16 0.02
Jul. 30 96 1.27 2.00 1.78 0.01
Aug. 6 96 0.45 2.20 3.69 0.03
Aug. 13 96 0.38 2.65 5.41 0.05
Aug. 20 96 0.98 3.83 3.89 0.03
Aug. 27 96 2.44 3.78 2.14 0.01
Sep. 3 96 1.13 4.74 4.32 0.03
Sep. 10 96 3.24 26.19 8.78 0.08
Sep. 17 96 3.26 7.63 3.03 0.02
Sep. 24 96 1.67 5.59 3.75 0.03
Oct. 1 96 1.40 4.28 3.35 0.02
Oct. 8 96 1.36 4.32 3.43 0.03
Oct. 15 96 0.67 5.89 8.34 0.08
Oct. 22 96 0.49 2.32 3.70 0.03
Oct. 29 96 0.22 3.97 14.56 0.15

1) x: mean, S

300 ERAFT=RHN

variance, C.: Green’s index.
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Fig. 5. Three dispersion indices of T. palmi on the old leaves of eggplant in relation to

density.
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mean (right) of 7. pa/mi on old leaves of eggplant, n=48.
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R=  #EHTaylor's power lawit BBz mEER SR ERER

Table 3. Optimal sample size (one leaf per plant) for sampling 7. palmi on eggplant”

d (95% error margin / mean)

X

0.1 0.2 0.25 0.4 0.6 0.8
1 1689 422 270 106 47 26
1259 315 202 79 35 20
5 855 214 137 53 24 13
10 638 159 102 40 18 10
20 476 119 76 30 13 7
50 323 81 52 20 9 5
100 241 60 39 15 7 4
200 180 45 29 11 5 3
300 151 38 24 9 4 2
1) Estimates based on the assumption of Taylor’s power law.
KM #Elwao’s patchiness regressionst EMA 2 #E SRS RiEIE e
Table 4. Optimal sample size (one leaf per plant) for sampling 7. pa/mi on eggplant”
< d (95% error margin / mean)
0.1 0.2 0.25 0.4 0.6 0.8
1 1612 403 258 101 45 25
2 1083 271 173 68 30 17
5 765 191 122 48 21 12
10 659 165 105 41 18 10
20 606 151 97 38 17 9
50 574 143 92 36 16 9
100 563 141 90 35 16 9
200 558 140 89 35 16 9
300 556 139 89 35 15 9

1) Estimates based on the assumption of Iwao’s patchiness regression.
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