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Dynamics of gpatial pattern of Didesmococcus koreanus Broch
population in plum orchard
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Abstract Spatial pattern and time-series dynamics of Didesmococcus koreanus Broch were analyzed by calculating
five indices of aggregation, and parameters of Iwao model and Taylor’ s power law model from March to September.
The results showed that the spatial pattern of D. koreanus in horizontal and upright dimension, at different directions,
altitudes and population density in plum orchard was in an aggregated distribution pattern, and the fundamental compo-
nent was the group composed o several individuals. The Aggregation intensity of D. koreanus was the highest in up-
per and southern part of the crown, and the lowest inits lower and northern part. The aggregation was due to the bio-
logical habits of D. koreanus and environmental heterogeneity. Whether D. koreanus was in the upper, midde, or
lower crown o the plum tree, its aggregation intensity was higher before mid-ten days of April, and then gradually de-
creased after the last ten days of April because o preying by natural enemies, e.g., Chilocorus rubidus Hop. Based
on data for the spatial distribution, the model of the most suitable sampling intensity is established and the suitable
sampling intensity at different densities o D. koreanus and error level is presented. The sequential sampling diagram
was drawn to investigate the D. koreanus population levels in a plum orchard.
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Table 1 Determination of frequency distribution of Didesmacoccus koreanus Broch (in 2003)
X’ X2 X2 X?
03710 374.13 x 5.67 v 16. 88 X 15. 07 x
03725 2391. 17 X 9.85 v 18.11 x 23.69 X
04-09 2543. 48 X 16. 05 v 32.81 % 25.00 X
04724 104. 94 x 4.11 v 15. 52 X 23.68 X
05-09 2514. 28 X 14. 82 v 15. 59 X 14. 07 X
05724 208. 13 X 8.76 v 43.92 X 19.09 X
06-08 1375.78 X 11.09 v 24.29 x 16. 92 X
0623 1003.15 X 4.79 v 17. 06 % 28. 47 X
07708 320. 43 x 2.24 v 15. 69 X 15.51 X
07723 139. 63 x 4.52 v 75. 47 X 19. 68 x
08-07 55.79 X 31.62 X 12.92 X 22.59 X
08722 38.85 X 3.18 v 14.70 % 32. 67 X
09706 116. 34 X 7.55 v 19. 20 X 22.36 X
09721 888. 69 X 13. 33 X 10. 69 X 18. 31 X

- Wy 2003,
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Table 2 Dynamicsof aggregation indicesof Didesmacoccus koreanus in upper , middle and lower crown of plum tree(in 2003)

I m°/ m Ca C I m’ '/ m Ca C | m*/ m Ca c
03710 0.45 9.69 8.69 1.45 0.62 4.54 3.54 1.62 1.54 2.89 1.89 1.54
03725 0.10 1.91 0.91 1.10 0.76 2.47 1.47 1.76 0.43 1.55 0.55 1.43
0409 2.15 2.21 1.21 3.15 0.88 1.95 0.95 1.88 0.52 1.64 0.64 1.52
04-24 3.84 2.83 1.83 4.84 1.06 1.70 0.69 2.06 0.47 1.50 0.50 1.47
05-09 0.80 1.34 0.34 1.80 1.15 1.63 0.63 2.15 0.67 1.69 0.69 1.67
05724 5.06 1.51 0.51 6.06 1.22 1.60 0.60 2.22 0.45 1.41 0.41 1.45
06-08 11.25 1.93 0.93 12.25 2.06 1.80 0.80 3.06 0.64 1.48 0.48 1.64
06723 25.02 2.16 1.16 25.02 1.44 1.389 0.39 2.44 0.61 1.56 0.56 1.61
07708 8.18 1.21 0.21 8.18 2.05 1.35 0.35 3.05 0.36 1.37 0.37 1.36
07723 14.39 1.37 0.37 15.39 1.31 1.56 0.56 2.31 1.45 2.54 1.54 1.45
08-07 3.48 1.40 0.40 4.48 0.71 1.42 0.42 1.71 0.28 1.33 0.33 1.28
08722 1.61 1.27 0.27 2.61 2.32 1.92 0.92 3.32 0.60 1.76 0.76 1.60
09-06 1.49 1.47 0.47 2.49 0.95 1.82 0.82 1.95 0.49 1.92 0.92 1.49
09-21 0.87 1.53 0.53 1.87 0.70 2.14 2.14 1.70 0.12 1.23 0.23 1.12

‘m” il ‘m’/ m ; Ca ;C ;m
2)lwao m -m r=0.832""; 1gs? =1.5800+1.704 Ig m,
lwao m’ =0 +Bm , r=0.832"
'm’ =12.185+1.966 m,r=0.9412""; 4)
:m =7.15+14.39m,r=0.8505"; Lloyd Bl(m ™/ m)
:m =3.037+1.942m,r=0.9237"
3 a>0B>1, 3 m’/ m ( 2
t 4 1
4 ,
3) Taylor 3 , , )
14 , lga>0, 4
13 b>1, , m’/ m :
Taylor

1g S* =0.1658+1.66581g m, r =
0.978™"; g S? =2.3900+1.704 Ig m,
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Table 3 Taylor’ sindicesof distribution of Didesmococcus koreanus (in 2003)
g a b r lg a b r lg a b r
0310 0.170 0.749 0.783" 0.238 1.833 0.878" 0.784 1.270 0.733"
03725 0.229 1.330 0.804" 0.089 1.283 0.931° 1.070 1.946 0.905"
0409 0.196 1.303 0.771" 0.420 1.077 0.967" 0.839 1. 409 0.834"
0424 0.275 2.149 0.813" 0.107 1.247 0.918° 0.726 1.386 0.886 "
0509 0.235 1.064 0.791° 0.152 1.234 0.963" 0.471 1.102 0.813°
0524 0.745 1.342 0.727" 0. 424 1.064 0.886" 0.904 1.622 0.731°
06708 0.325 1.993 0.814" 0.039 1.113 0.771° 1.002 1.955 0.936 "
06723 0.362 1.381 0.774" 0.699 1.279 0.887"° 1.378 1.872 0.807"
0708 0.668 1.988 0.815" 0.415 1.552 0.956 " 0.715 1.951 0.843"
0723 1.409 1.463 0.722" 0.745 1.300 0.941° 1.035 1.466 0.802"
0807 1.341 1.455 0.895" 1.081 1.411 0.982° 1.079 1.949 0.902"
0822 1.251 1.283 0.771° 1.083 1.288 0.976" 1.448 1.247 0.797"
09706 0. 605 1.041 0.867" 0.082 1.278 0.844" 0.824 1.941 0.905"
0921 0.821 1.610 0.804" 0.092 1.267 0.885" 0.737 1.287 0.682"
L * P=0.01
2.3 ,
Diwao m -m 4 ,
m m’ Iwao

m =a +Bm m’  =2.319 95 + , ,

1.95734m,r=0.9633""; m’ =2.216 00 + ,

1.55028m,r=0.8946""; m’ =2.104 40 +

2.198 54m, r = 0.938 4°; m° = ,

2.06596 +1.56855m,r=0.9498"" , ,

a>08>1, ,

4 m m”
Table 4 Average dendty and mean crowding of Didesmococcus koreanus in different direction(in 2003)
m m’ m’ '/ m m m’ m*/ m m m’ m '/ m m m’ m’/ m

0310 0.73 2.43 331 0.68 3.64 540 451 12.22 2.71 1.43 253 1.77
0325 0.93 4.73 511 0.5 2.66 4.54 522 23.61 4.53 1.20 3.59 3.00
0409 0.82 7.21 8.8 0.35 2.5 7.36 585 31.61 540 0.62 2.75 4.42
04724 0.92 8.46 9.15 0.92 10.33 11.27 3.52 21.19 6.02 0.92 2.43 2.63
0509 1.22 332 273 063 2.8 4.57 8.87 17.88 2.02 1.05 1.57 1.50
0524 1.25 252 201 092 232 253 962 17.87 1.8 0.74 1.35 1.83
0608 1.65 2.04 1.24 0.54 1.33 2.49 6.24 1547 2.48 0.98 1.61 1.64
0623 8.18 19.40 2.37 0.80 1.90 2.39 11.06 19.37 1.75 0.72 1.32 1.84
07-08 7.36 1569 2.13 0.65 1.41 2,19 6.02 12.42 2.60 1.20 1.83  1.53
0723 7.83 19.45 2.49 0.81 1.46 1.81 3.43 580 1.69 0.98 1.49 1.52
0807 10.28 23.63 2.30 0.68 1.17 1.71 4.02  6.06 1.51 1.08 1.78  1.65
0822 9.66 20.49 2.12 0.64 1.01 1.59 5.02 7.54 1.50 5.48 6.41 1.17
09706 9.28 20.28 2.19 0.92 1.33 1.45 4.84  7.49 1.55 4.42 520 1.18
0921 7.86 15.87 2.02  0.65  0.80 1.20 2.80  4.39 1.57 5.96 6.94 1.16
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Table5 Theoretica sampling number of Didesmococcus koreanus during different periodsin plum orchard(in 2003)
03710 03725 04709 04724 0509 0524 0608 0623 0708 07723 0807 0822 0906 0921
( T/ ) 0.8 0.7 1.4 0.5 0.5 0.3 0.5 0.6 0.7 0.9 0.9 1.0 1.0
N/ 82.3 36.2 23.0 34.4 202.2 286.5 40.8 80.8 88.4 96.1 103.7 111.4 126.7 142.0
m ,N
2) 10
lwao [20) ® "
= 6
On=sm+ hg, rm =sm+ hy, §
b 4
an , I'm e ) - 7, =0.907m+2.426
- 2,,=0.907m-0.426
0 3 3 P s
S=1g((1- po)/ (1- p1))/ (Ig(ps/ po) - RN /B
Ig((1- p1)/ (1- po))) 1
h0:|g(B/ (1-0))/ (Ig(ps/ po) - Fg.1 Sequentid sampling diagram of
Di desmacoccus koreanus
lg((1- p1)/ (1- po)))
hy =1g((1-B)/ A/ (Ig(ps/ po) - ,
lg((1- p)/(1- po)))
Po = 85 % ( 2.5 )
I ), p1 =95 %( 3.4 | ), , ,
a B =0.05, Oy =0.907m -
2.426; ry, =0.907 m + 2. 426
Th n 2 ( 1 ,
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Tn <um 1 Tn > rm )
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