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LT ~ 10 H R L TR @ o R A AT 113,075 T ¥ » ARMITEN > GIAH
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HEEIEHESEEAACIETHEGEE - R EBEARE AR A S EREY)
218 MogeBE s > HIFFFEEIFREA S - Kt BRTAHEE A GRE TR
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dispersion, ID) ~ - £ # % & (m") 2 5F & » i {i & Taylor’s power law % Iwao’s
patchiness regression FIfEFEEL > /3 M &AL EEHEAY 2 M A R0 « TEUERES
EnsE T (S7) B (m) 2 LE{E (ID = Sﬁz) Al FAHEETTRG S 22 3 R HE &
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K ESHEEETIZ 0 TTH o & B EHEZ 2 2R mES > NEFEEEKR
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(=) BB UL
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JE FA I BRI R B R 28 » A]3%E D =0.25%7 -
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H RIS 0% - itk ERY/ N AT e g T2y 32 & » A AR E
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IEEISENEEHERZZEE S H

PRI E 23 RERHETTE - WEHF EEEE LAV NSRIERL ~ HE R L
(/N AT Bl 2 4y BRU%3) (indices of dispersion, ID) ~ PR (m') (F 1 K2 2)
GEREUNEE LY NEEESESBEIES 2 IDEE > | FrREal R ER RSN
G3Af o MAKERRTRIE S —XKHEEEIE 2 IDH = 1 » TRl GO - BER RERT
1> Bt ID {E39 > 1 - JERERI 2R TS M - HEERamEE S » IDERE L
FHigEh - T EHEE (index of patchiness) /NI [EIERHVAS SR - 5 &ads R8T - VI3
WIS EEAE RS 2 9 » AR E T BERATEHANY - IR TR 3 DU » BEIRBETCAS
FERA N 2B RS o pliaany o At ECRIEL ID (B HFEAS SRAEE] -

FI2RH#EST Iwao’s patchiness regression fz Taylor’s power law FifE E R FTFZZ0A7HT © /N
T ] B 5 T R 5 Y Iwao’s patchiness regression HYRFPRE (B) A 1.5423 » 4% Student’s
t-test (o = 0.05) M ESSHEL B = 1 HEIE AR > MEEEE (o) £ 99.791 » & t-test (a = 0.05)
T EGE R o = 0 FEE AR /N & B E T EEE LAY Iwao’s patchiness regression HY
RERE (B) £51.9017 > 4 Student’s t-test (o0 = 0.05) fEE 4G HEL B = 1 HEZE AL > ML
PEAE (o) £ 9.7488 » &L t-test (o = 0.05) fRE&H Rl o = 0 HEIZAZE (B 2 KE3) -
/INEE A B S 84 4K Taylor’s power law 23t 545 14 2 57 5 2 = Log(S?) = 1.5787 Log(m)
+1.0062 » RP= 0.9809 ; /N il BB B 8 Y 45 LB 5 B2 28 5 Log(S?) = 1.6456 Log(m) +
0.7043 » R*=0.9705 » W {E 7 FE=0EEE (Log(a)) Kt (b) #9074 1 > HAL t-test (o = 0.05)
MESEREL b = | HEEER  SHERRREEE N (B 4 KB S ) o /INEATEGE
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Population dynamic of Scirtothrips dorsalis Hood on lotus leaves and yellow sticky paper
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Table 1. Basic statistics of nymph chilli thrip (Scirtothrips dorsalis Hood) on lotus leaves

H 3 FEE 7 BEREE OBURE PEEHER NESEEH

Date m S? CV% S’/m m patchiness (m'/m)
4/16 0.00 0.00 — — — —
4/23 0.00 0.00 — — — —
4/30 0.00 0.00 — — — —
5/06 0.00 0.00 — — — —
5/12 0.00 0.00 — — — —
5/21 0.00 0.00 — — — —
5/28 0.00 0.00 — — — —
6/03 0.00 0.00 — — — —
6/10 0.18 0.46  368.88 2.49 1.68 9.15
6/17 2.97 70.10  282.22 23.63 25.60 8.63
6/25 50.95 5,877.37  150.47 115.36 165.31 3.24
7/01 148.17 19,659.02 94.63 132.68 279.85 1.89
7/07 430.27 121,812.67 81.12 283.11 712.38 1.66
7/15 551.80  220,424.23 85.08 399.46 950.26 1.72
7/21 335.97 83,808.88 86.17 249.46 584.42 1.74
7/29 365.82 72,027.03 73.36 196.89 561.71 1.54
8/05 342.70 70,523.13 77.49 205.79 547.49 1.60
8/11 204.48 21,142.66 71.11 103.40 306.88 1.50
8/19 183.77 43,295.54 113.23 235.60 418.37 2.28
8/25 213.12 45,289.26 99.86 212.51 424.63 1.99
8/31 272.60 176,769.91 154.23 648.46 920.06 3.38
9/10 127.88 30,530.85 136.63 238.74 365.62 2.86
9/16 47.87 11,602.35  225.03 242.39 289.26 6.04

m, mean (- #9{H ); S’, variance ( % 7 ); CV%, coefficient of variation ( % 5 {% %) (%); m’,
mean crowding ( SEEHEHEE ) o

2. /NEESRER AR R A ARG ER
Table 2. Basic statistics of adult chilli thrip (Scirtothrips dorsalis Hood) on lotus leaves

H 3 FHEE B BERMEE AR CPSEEEE NEUEER

Date m S? CV% S*/m m patchiness (m'/m)
4/16 0.00 0.00 — — — —

4/23 0.00 0.00 — — — —

4/30 0.00 0.00 — — — —

5/06 0.03 0.03 547.72 1.00 0.03 1.00

5/12 0.00 0.00 — — — —

5/21 0.00 0.00 — — — —

5/28 0.00 0.00 — — — —
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Table 2. Basic statistics of adult chilli thrip (Scirtothrips dorsalis Hood) on lotus leaves (continued)

H 3 FEE 7 BEREE OBURE PEEHER NESEEH

Date m S? CV% S’/m m patchiness (m'/m)
6/03 0.00 0.00 — — — —
6/10 0.10 0.13 354.15 1.25 0.35 3.54
6/17 0.73 1.62 173.70 2.21 1.95 2.65
6/25 1.87 9.44 164.59 5.06 5.92 3.17
7/01 7.87 120.25 139.40 15.29 22.15 2.82
7/07 7.47 229.20 202.76 30.70 37.16 4.98
7/15 8.18 255.64 195.38 31.24 38.42 4.70
7/21 3.37 37.90 182.85 11.26 13.62 4.05
7/29 6.88 240.00 225.07 34.87 40.75 5.92
8/05 3.60 88.21 260.89 24.50 27.10 7.53
8/11 1.15 8.03 246.38 6.98 7.13 6.20
8/19 4.72 42.99 139.00 9.11 12.83 2.72
8/25 3.40 27.26 153.56 8.02 10.42 3.06
8/31 28.77 1,204.05 120.62 41.86 69.62 2.42
9/10 24.77 717.47 108.15 28.97 52.74 2.13
9/16 38.52 1,441.00 98.56 37.41 74.93 1.95

m, mean ( V-5 {H ); S°, variance ( 8% 75 ); CV%, coefficient of variation ( %% 5 (% #7 ) (%); m’,
mean crowding ( “FIIGHEE ) -

1000 A
900 - m* =1.5423m + 99.791 ®e e o

800 - R=gakss e

700 e e
2 0|
*E so04 T
400 - 0..
300 - ° . °
200 1 g
100 1

34 R

o
o
.
.

0 100 200 300 400 500 600
P44

m

2. AL/ NEEESEIERFTETE Y Iwao’s patchiness 2 EF
Fig. 2. Iwao’s patchiness regression (m" = o + pm) of nymph chilli thrip (Scirtothrips dorsalis
Hood) on lotus leaves
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m*=1.9017m + 9.7488
80 1 R2=0.8482 e .

o
o
o
o
.
o
o*
ot
o

0 10 20 30 40 50
F344E
m
3. EETE/NEAE EEEEAEEEE Y Iwao’s patchiness 2

Fig. 3. Iwao’s patchiness regression (m” = o + pm) of adult chilli thrip (Scirtothrips dorsalis Hood)
on lotus leaves

Log(S2)= 1.5787 Log(m) + 1.0062
R® = 0.9809 e *

o
o
o

Log(S?)

Log(m)

4. G/ INEETE SRR EETE Y Taylor’s power law 27
Fig. 4. Taylor’s power regression (Log(S”) = Log(a) + bLog(m)) of nymph chilli thrip (Scirtothrips
dorsalis Hood) on lotus leaves
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Log(S?)

& 5.

407 Log(S?) = 1.6456 Log(m) + 0.7043
3.5 - R2=0.9705

4 @
3.0 s

2.5 1 ”._..-".'
2.0 A ° - ®

1.5 - ‘.
10 “...-".;.

05
‘e

 an
J. U

RO

5 L0 05 5000 0.5 1.0 1.5 2.0

—

o 1.0
1.5 -

Log(m)

AL/ N BT R R R T EE 2 Taylor’s power law A5

Fig. 5. Taylor’s power regression (Log(S”) = Log(a) + bLog(m)) of adult chilli thrip (Scirtothrips

dorsalis Hood) on lotus leaves

DL E&EER - A2 N &l S 3 FH TR 8 50 i 2 B8 Ry B SRy AR« 2R B4R
BPSER ] o B BEHA ~ ST BERA - BATERA © SSEEHA RARIRHASE 5 (ERGHA O o SEFCTT BEMH
B> ZER M AEE > RIIINER > FERFEHKHE - BERERRZE/DA 25 (RER 2
F o P ERAVEE R T8 2 BeffiEE Y o /NG AT S I F R ASHE R B (E T BEHH BT CRA
PR EEFTE R AL B G s B R N &l B a3 AL R > B BUEM T AR -
AMEF KRR EIW N FHEE A A REEER - BV NFHEESEINC KRER L AE
g 0 PRI BRI e o BRI FH N EE A 5 e 5 | e S 68 - 1 2PV &M
3R o EREE M/ NE A S s R ST BB EEIN A T EATEES o (o FIpR
(1993) BHgErh s - RS AT AEANRE T [EHE 23 R BT B2 S _ T iEss © -
] SR E TR N AR IR R B S0 WEN G ENENRE S EITENRE - A
MEER S AL B SN - WA EI 010 MEBUEEE 0 &t [ @A o1 -
AN AT N B AT S _ LA AIET » FeH /NS &S T fany i B AL AT
TEHM > ZIEE AL BB EE - HHBE R REN 0 RBEEAA RS E - 7 72
BESAIE - B/ NEETE VIR RE ABHIH T - RACHE IT $1 5 L BE 28 4 B T T
YEBUE Ry /N el B THE HIENE R . — -

A1 /NE &Y Iwao’s patchiness regression 45 S RIERE 2 FEANGH A BT fy/ N
7% (Patchy) » &/NETE BB HI0A0  Dhm = 1 (AL MEEER R TRV NS ETERK
ERTORER 11 ~ 12 E(EES - HaFTEER 101 ~ 102 & - ER e A EE/ Al
FE RS B IETE o /)N A S e £ — A SR EE U B AUAE 33 ~ T4 KrOF Y o Dl— M
A 11 &N EE R EORETR TR 363 ~ 814 0N o g ARASEHE VN ETS
DRIFFESREY By 80 ~ 100%™ > MHLFRILHE By 80% » & 290 ~ 651 &35 FH -
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NEER BIPREERGE - BENR RS EHOECBRENRE  SEER -

BRI _EUTRAY/ N R ATS BB BEAE R (R 3) - ECHEE IR/ N &l S plas
ID ESLE2 LUT - FEEIFRAEAE 4 LUT > Hf 4 H30 HR 5 H 6 HEYID {H RS
FREALE < 1 Bgaiiodn - HEFAIZ 2RISR - £ 6 A TH#E%E - ID HZF
ATt o 57 A Ak ID {HEEE] 69.47 - 8 H MAIRUZEEE 98.26 - MIRGEFEATER
TERN 1~ 3 Z[H > {2 8 H MZEE] 5.22 - {KIBRMGHES /= Al BEREUR - /NEETE
PIEA AR > & HIEE DT M AR - 8 S IEE w2 A At = & 27 £ AR
B MiERZ SR 2R EAE - MBS ARH/ SIS SERTE LN - 5 b
A ERTIRIL R e 2B 2040 - Rt H EHE/ N=EIE RS R - BRUSUP RS
RUGTAR » R e R B E T B B R M > IERRE A I B E AR S - 1

3. NEAIG R E H ORI DR AT E R
Table 3. Basic statistics of adult chilli thrip (Scirtothrips dorsalis Hood) on yellow stick papers

H 34 FEE 7 BERGEE OBURE PEEHERE NESEER

Date m S? CV% S’/m m patchiness (m'/m)
4/16 0.44 0.73 192.51 1.65 1.09 2.46
4/23 0.28 0.45 240.88 1.61 0.89 3.20
4/30 0.22 0.18 192.51 0.82 0.05 0.21
5/06 0.44 0.38 138.53 0.85 0.30 0.67
5/12 0.56 1.08 187.49 1.95 1.51 2.72
5/21 1.00 1.18 108.47 1.18 1.18 1.18
5/28 2.72 4.68 79.49 1.72 3.44 1.26
6/03 2.17 5.09 104.11 2.35 3.52 1.62
6/10 1.33 3.65 143.23 2.74 3.07 2.30
6/17 6.50 19.91 68.65 3.06 8.56 1.32
6/25 27.61 456.25 77.36 16.52 43.14 1.56
7/01 12.28 83.62 74.48 6.81 18.09 1.47
7/07 37.67 542.12 61.81 14.39 51.06 1.36
7/15 140.00 9,725.29 70.44 69.47 208.47 1.49
7/21 76.78 800.77 36.86 10.43 86.21 1.12
7/29 32.33 360.47 58.72 11.15 42.48 1.31
8/05 20.44 127.44 55.22 6.23 25.68 1.26
8/11 8.94 95.35 109.17 10.66 18.60 2.08
8/19 10.39 46.96 65.96 4.52 13.91 1.34
8/25 23.06 2,265.35 206.44 98.26 120.31 5.22
8/31 21.44 62.03 36.73 2.89 23.34 1.09
9/10 92.78 1,062.42 35.13 11.45 103.23 1.11
9/16 69.39 338.13 26.50 4.87 73.26 1.06

m, mean ( “F ¥ {H ); S?, variance ( 5 ); CV%, coefficient of variation ( % ¥ {4 85 ) (%); m’,
mean crowding ( LI ) o
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SO EHA R (R > 542 nm ) BAWS [/NE&IE 2 805) 1 j1 @2 ny e
M BN E RIS - HAESRS BN A B E o RIBHEAESERE =T
b DR EDNEATE IS AR R R EEE ] SRR AIRE T /E Ry )N TS
EOHEY T H > ZERFERTTHEMIE -
==

F1 Iwao’s patchiness regression 5z Taylor’s power law 1B 15 27 /N ik i B & Je
i <y 8 AR B ’r% J_Hﬁ/DJU IE K5 0.1~ 0.2 2 0.25 I - R b/ NG plEs
g FIREL L ~ 10~ 20~ 35~ 50 ~ 100 J 200 & - Fras HUERBEE SRR 4
K50 ﬁﬂ“@ﬂﬂk%ﬂfqﬁﬁd\ 5 Al B P A T T AR R » PR iR B~ ea i
AN 11 F A KR B > DIRZ R E 2 S a8 AR 3947 50 S F i HUR 3
Tﬁ“ﬁ P—RH SRS R ERE & 0.2 IF - BURNE /N Al P EE 50 &0F -

HEEUEEY A By 275 Je 210 7 3 2E o /N &l B oz RI2 R I TR B EE9 1T 10 €00
T B LAk ER R AT 10 EE B BHUEEE R - BURE /N @l B laa PR M EE 10
B0 > FoEHURET A By 212 J% 240 J7 3 EE o BREL S (2022) WE4ef5H > s E /N e &
B 2 85 7% 525 7K S (Economic injury level, EIL) » & EIL 5 36 &/ N &5 &5 / L © »
LU 8 R T 35 & SR B RV EEE R By 367 J 243 |7 3 TE o [RFLARTA AT
HIFEE Nmal B3 E ?LHQH%&@’/{ FlERISEE 200 / #E DL _E - %55 (2016) i5Et5
HA AR > R LY BT 10 B > AEATSIEFR 257 HE© - HHrE
(2010) FHEFEHPEIEE F/NEATE R EIEE  BEEEERAT 0.2 I SR EAE
0.1~ 0.5 K 1 €&HF > DL Taylor’s power law 51557 BIFEEREY 204 ~ 47 J% 25 {Eiq 0 MfE
F Iwao’s patchiness regression 157 i AU BRI FEEREN 3,372 ~ 3,064 J 3,026 {15

1l
4

Z% 4. 2% Iwao’s patchiness regression £ Taylor’s power law {i5 B {E /] 5 4 B 75 ik B 408 Y
Tﬂ:Z}fﬁﬁ%ﬁ(i

Table 4. Optimal sample size of nymph chilli thrip (Scirtothrips dorsalis Hood) on lotus leaves by
Iwao’s patchiness regression and Taylor’s power law

wia
\ /E%F D (presision level)
Mzin o, /i:af 0.1 0.2 0.25

Iwao’s Taylor’s Iwao’s Taylor’s Iwao’s Taylor’s

1 43,420.31 4,346.52 10,855.08 1,086.63 6,947.25 695.44

2 21,826.34 3,245.77 5,456.58 811.44 3,492.21 519.32
8,869.96 2,206.30 2,217.49 551.58 1,419.19 353.01

10 4,551.16 1,647.56 1,137.79 411.89 728.19 263.61

20 2,391.77 1,230.32 597.94 307.58 382.68 196.85

35 1,466.31 971.91 366.58 242.98 234.61 155.51

50 1,096.13 836.31 274.03 209.08 175.38 133.81
100 664.25 624.51 166.06 156.13 106.28 99.92
200 448.31 466.36 112.08 116.59 71.73 74.62

62



/INE R AL T 2 ZE T AT R L R U B

Do T ST {? & B FEAE > 25 Ll Iwao’s patchiness regression 515 » ATEEHIAL
BEES > BEElm A\ TERNES - et BRI E R -

7% 5. 2% Iwao’s patchiness regression i Taylor’s power law {5 B E /] 55 & FE & i 5% 408 HY
RERENE
Table 5. Optimal sample size of adult chilli thrip (Scirtothrips dorsalis Hood) on lotus leaves by
Iwao’s patchiness regression and Taylor’s power law

FREE
\ /Eg% N D (presision level)
Mj“an 10 /leaf 0.1 0.2 0.25

Iwao’s Taylor’s Iwao’s Taylor’s Iwao’s Taylor’s

1 4,992.12 2,168.90 1,248.03 542.23 798.74 347.02

2 2,689.25 1,696.51 672.31 424.13 430.28 271.44

5 1,307.52 1,226.10 326.88 306.52 209.20 196.18

10 846.94 959.05 211.74 239.76 135.51 153.45

20 616.66 750.16 154.16 187.54 98.67 120.03

35 517.96 615.21 129.49 153.80 82.87 98.43

50 478.48 542.16 119.62 135.54 76.56 86.75
100 432.43 424.07 108.11 106.02 69.19 67.85
200 409.40 331.71 102.35 82.93 65.50 74.62

FE Pl e B A

A_T

Z% 6. 2% Iwao’s patchiness regression Bl Taylor’s power law {di B3 {5 /[N 5 il

2R E

Table 6. Optimal sample size of adult chilli thrip (Scirtothrips dorsalis Hood) on yellow stick
paper by Iwao’s patchiness regression and Taylor’s power law

FEEE
\ /i’;%f? D (presision level)
M;En no./leaf 0.1 0.2 0.25
Iwao’s Taylor’s Iwao’s Taylor’s Iwao’s Taylor’s

1 2,147.7 812.0 536.9 203.0 343.6 129.9

2 1,138.3 576.0 284.6 144.0 182.1 92.2
532.7 365.8 133.2 91.5 85.2 58.5

10 330.8 259.5 82.7 64.9 52.9 41.5

20 229.9 184.1 57.5 46.0 36.8 29.5

35 186.7 139.5 46.7 34.9 29.9 223

50 169.4 116.9 423 29.2 27.1 18.7
100 149.2 82.9 37.3 20.7 23.9 13.3
200 139.1 58.8 34.8 14.7 223 9.4
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Spatial distribution and optimal sample size

. . . . . 1
estimation of Scirtothrips dorsalis Hood on lotus
Chen, Y. C. and M. J. Huang’

Abstract

In order to improve the effectiveness of management decision-making on the management
of chilli thrips (Scirtothrips dorsalis Hood), we carried out field surveys on lotus field in Linnei
Township, Yunlin County from April 16 to September 16, 2021, to study the spatial distribution and
population dynamics of S. dorsalis. The indices of dispersion (ID = S*/m), the mean crowding of
Lloyd (m’), the patchiness index of Lloyd, p value of Iwao’s patchiness regression (m" = o + fm),
and b value of Taylor’s power law (logS’= log a + b logm) all indicated an aggregative dispersion
of S. dorsalis on lotus. The results showed that parameters derived from Taylor’s power law and
Iwao’s m*-m regression were significantly greater than 1, indicating that the spatial distribution of
S. dorsalis was aggregative. The adults are randomly distributed in the early stage of lotus planting.
Using these parameters, we also estimated the optimal sample size to achieve a predetermined
statistical precision. At the 0.2 precision level, estimates of the optimal sample size based on
Iwao’s regression and Taylor’s power law were less than 275 leaves and 210 leaves, respectively.
The density of S. dorsalis were 50 larva per leaf during this survey. Additionally, it was estimated
by how many sticky traps are required for thrips management in lotus field. In pest management,
if 50 thrips per sticky trap per week for the timing of control, only 43~30 yellow sticky traps are
needed. This study suggested that, based on the consideration of control and reducing the demand
for manpower, it’s possible to survey 30 yellow sticky papers as a method of field monitoring for S.
dorsalis on lotus.

What is already known on this subject?
The population of Scirtothrips dorsalis Hood monitoring work has been carried out using
yellow sticky papers, but a reasonable number of samples have not been determined.

What are the new findings?
Estimation of the optimal sampling size of Scirtothrips dorsalis Hood by using the population
numbers and spatial distribution of the lotus thrips.

What is the expected impact on this field?

Provide suggestions to lotus farmers for the number of lotus thrips surveyed, and construct
an optimal sampling number and analysis method that makes accuracy and reduces the use of
labors.

Key words: Nelumbo nucifera Gaertn, Scirtothrips dorsalis Hood, Population dynamics, Spatial
distribution, Optimal sampling size
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