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Spatial distribution of Conogethes punctiferalis in the fruit of
Camellia reticulata and sampling technique
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Abstract In order to clarify the damage, spatial distribution and theoretical sampling technique of Conogethes
punctiferalis in the fruit of Camellia reticulata . the occurrence of Co. punctiferalis was investigated in nine
different sample plots of Ca. reticulata in Tengchong city, Yunnan province. The spatial distribution pattern of
Co. punctiferalis was analyzed by using the clump intensity index, Iwao regressive analysis and Taylor power law.
Iwao theoretical sampling and sequential sampling techniques were used to establish the most suitable sampling
model and sampling size for the field investigation of Co. punctiferalis in Ca. reticulata. The results showed that
the damage rate of Co. punctiferalis in the fruit of Ca. reticulata was 3. 07% —99. 27%; the average damage rate
of plants in the suitable cultivation area was 34. 74% , and the average population density in the forest was 0. 07—
2.49 individual per fruit. The larvae of Co. punctiferalis displayed a uniform distribution in the forest of Ca.
reticulata. The higher the population density, the more evenly distributed. The basic component of distribution
was individual groups, and individuals attracted each other. When the population density was relatively low, it
showed aggregation distribution, and the aggregation was mainly caused by environmental factors. Further study
should include the theoretical sampling model of Co. punctiferalis larvae under different population densities and
the sequential sampling technique based on control thresholds, which would provide a technical support for
scientific investigation of insect populations in the forest and pest control.
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Table 1 Calculation formula and discrimination criteria for aggregation indexes

F|5FR%E  Discrimination criterion

RS HHEAK Sy R BEBL I 1
Aggregation index Calculation formula Uniform Aggregated Random
distribution distribution distribution
Y HLAEZ(C) Diffusion coefficient C=S%/m c<1 c>1 Cc=1
MAEFEE(D  Clumping index I=(S%/m)—1 I<0 >0 I=0
ABFFEH(Ca)  Cassie index C,=(S2—m) /m? C,<0 C,>0 C,=0
I A S R 2 )
ﬁegat)ivjjﬁﬁofilafl :iistribution index =S =) A= Uity (s
SEAPHETEE (m* ) Mean crowding m* =m+(S?*/m)—1 m* <1 m* >1 m* =1
BHEFEE (m* /m)  Patchiness index m* /m=1+(S*—m)/m? m* /m<1 m* /m>1 m* /m=1
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Table 2 Occurrence and damage of Conogethes punctiferalis in Camellia reticulata forest stands

AR/ C

2 LA/ hm?

RS ER/Y MO/ - R

W4 ok Annual mean G/E}?i/m Area of host Fruit damage Insect population ﬁ%ﬁfﬁ
Stand no. Place name Altitude . Severity
temperature plant rate density
1 i 2 1Ly 400 14.5 1 680~1 850 21 99. 27 2. 49 4E4F
2 ik & FOkERT 13.8 1 .900~1 980 100 55. 53 1.13 HFFaF
3 Sk Sk 13.2 2 070~2 100 60 30. 43 0. 67 4=
4 [ AR RS 10 13.9 1 950~1 970 24 70. 03 1.92 HFEaF
5 e R 13.3 1 880~1 920 24 33.50 0. 98 4
6 FR R ISR 12.1 2 180~2 300 8 12.73 0. 36 -+
7 Yk 12.8 2 050~2 180 200 1. 23 0.11 4F
8 A1 H £ 55k 17.3 1 250~1 400 5 3.07 0.07 I
9 A H % 5 3SF 13.3 2 025~2 050 3 3.90 0.10 4

D +FRRRE RN E R P R .

+ indicates slight damage; + + indicates moderate damage; + + -+ indicates severe damage.
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Table 3  Aggregation indices of Conogethes punctiferalis larvae in Camellia reticulata forest stands

7. JA1 8% piE : Ay,
g R ] * T i
Stand 1o, ke B ‘ Variance C C, k m m* /m verage popu ation
Average density aggregation index
1 2.49 0. 528 0.212 0 —0.7880 —0.3164 —3.1610 1.703 0 0. 683 6 —
2 1.13 0. 449 0.398 2 —0.6018 —0.5337 —1.8737 0.525 9 0.466 3 —
3 0. 67 0. 244 0. 366 0 —0.6340 —0.9510 —1.0515 0.032 7 0.049 0 —
4 1.92 0. 482 0.2511 —0.7489 —0.3902 —2.5629 1.170 4 0.609 8 —
5 0. 98 0. 415 0.423 8 —0.576 2 —0.5884 —1.6995 0.403 1 0.411 6 —
6 0. 36 0. 427 1.176 3 0.176 3 0.485 7 2.058 9 0.539 3 1.485 7 0.295 9
7 0. 11 0.112 1.043 8 0.043 8 0.408 2 2.449 6 0.151 1 1. 408 2 0.095 3
8 0.07 0. 066 1.015 4 0.015 4 0.236 7 4.2250  0.080 4 1.236 7 0. 056 5
9 0.10 0.124 1.162 1 0.162 1 1.519 6 0.658 1 0. 268 8 2.519 6 0.036 9
1~9 0. 87 0. 740 0.851 0 —0.1490 —0.1714 —5.8349 0.7206 0. 828 6 =
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Table 4 The Iwao and Taylor models of Conogethes punctiferalis larvae in Camellia reticulata forest stands

oG

Stand no.

53257
Division type

Iwao m* —m F551

Iwao’s m* —m model

Taylor LM

Taylor ’s power law

=5 = H AR 4) High-density stands
=L K ET RS> Low-density stands
I~ AR SY Overall stands

m* =0.506 9 + 0.886 6m (R>=0.996 6)
m* =0.032 8 + 1.415 Om (R?=0. 915 1)
m* =0.026 6 + 0.592 3m (R?=0. 843 2)

1gS?=—0. 441 7 + 0. 497 7lgm(R2=0. 754 5)
1g52=0. 108 6 +1. 076 7lgm(R2=0. 996 2)
1682 =—0. 414 4 + 0. 534 3lgn(R?=0. 868 1)
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Table 5 Theoretical sampling sizes of Conogethes punctiferalis larvae at different population densities

RVFIRZED W /Sk « -1 Larval density
Permissible variation 0.1 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4
0.1 3 786 1158 501 282 172 106 63 31 8
0.2 946 289 125 70 43 27 16 8 2
0.3 421 129 56 31 19 12 7 4 1

R 6 BB LMEA IR L) AR EE F AR

Table 6 Sequential sampling table of Conogethes punctiferalis larval population in Camellia reticulata forest stands

LS IRAILI B S Fitah g/ 3k
SMEEREL () /A Accumulative number of larvae SEESR B () /A4 Accumulative number of larvae
Number of sampled fruits R Tion TFIR Taon Number of sampled fruits FBR Tion TR Taom

Upper Lower Upper limit Lower limit

20 11 1 120 47 25

30 15 3 130 51 27

40 18 6 140 54 30

50 22 8 150 58 32

60 26 10 160 61 35

70 30 12 170 64 38

80 33 15 180 68 40

90 37 17 190 71 43

100 40 20 200 74 46

110 44 22 210 78 48
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