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Within-tree Distribution of Matsucoccus thunbergianae
on Pinus thunbergiana
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Seung-Chan Park

ABSTRACT Population densities of intermediate nymphs and eqg sacs of Matsucoccus thunbergianae, a major
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insect pest of Pinus thunbergiana in southern coastal area of Korean peninsula, were estmated.
Tree samples of ca. 10 cm DBH. were collected from old infestation area and newly invaded area.
The numbers of primary branches per tree were not significantly different by the locality, but those
of secondary and smaller branches were smaller n old infestation area The numbers of intermediate
nymphs per tree in old infestation area and in newly invaded area were 108 and 13.1 times
more than those on the trunk, respectively, Approximately between 4,200 and 208,500 nymphs
per tree were estimated. When secondary and smaller branch samples collected from the basal
part of middle crown height, or from the central or the basal part of lower crowm height, the number
of samples required for the error range of 20% were 21 and 11 for 10~20c¢m and 20~3cm
leng branches, respectively. Approximately 63.6% of eag sacs of the whole free were on the trunk
The node/intemode bearing the largest branch had the highest egg sac density; including that, four
adjacent nodes/intemodes had ca. 37% of egg sacs on the trunk.

KEY WORDS Maisucoccus thunbergionae, Pinus thunberglana, within4ree disinbution, sampling,
intermediate nymph, egg sac
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Table 1. Number of primary branches per tree, by
age and length classes* {(old infestation
area/newly invaded area)

Branch Age (vears)
length (cm) 1~4 5~9 10 or more Total
5-10** 100/81 15/ 28 03/08 118/117
10-20 34/46 19/29 04/06 57/81
20-30 30/ 34 30/44 20/13 80/91
30-40 23/16 34/32 12/14 69/ 62
40-50 13/16 35/25 14/14 62/55
50-60 09/05 27/1b 16/11 52/ 31
60-80 10/ 17 31/4bh 23/31 64/93
80-100 03/09 20/33 18/16 41/58
100120 04702 18/ 18 16/16 38/ 36
120-140  03/02 16/ 17 08/ 14 27/ 33
140-160 0 /01 12/06 18/ 21 30/28
160-180 0 /0 09/08 12/13 21/21
180200 0 /0 Def 02 09/12 15/14
200-220 0 /0 04/02 10/05 14/07
220-250 0 /40 04/ 01 11/13 15/14
250- 0/0 0/0 08/ 09 08/ 09

Total 229/229 280/305 Z202/216 71.1/750

*Average of 10 sample trees from each study area.
**Branches shorer than 5cm were gnored
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Table 2, Number of secondary and smaller branches per tree, by sections within the crown and length
classes* (old infestation area/newly invaded area)

Section Branch length {cm)
Heightt* L 52nce 3~10%*  10~20 20~-30 30~40 40~ Total

from trunk

Upper 834/ 750 258/ 205 80/ 93 18/ 15 18/ 21 120.8/1084

Middle Distal 194.3/181.3 998/ B3.0 49.7/47.0 8.2/10.2 h&/ 66 357.8/3281
Basal 154.0/1528 595/ 634 46,2/480 16,7/23.1 87/100 2851/2953

Lower Distal 1805/1857 506/ 493 36.3/51.7 84/ 95 11.5/132 287.3/3098
Central 91.3/134.2 322/ 578 328/498 180/206 6.5/ 84 180.8/2708
Basal 1193/2275 57.0/128.6 27.1/594 87/139 11.3/153 2234/444.7

*Average of 10 sample trees from each study area; **Upperon 2--4 year old primary branches. Middle: on
59 year old ones. Lower: on 10 or more year ald ones; ***Branches shorter than 3 cm were ignored.

Table 3. Number of intermediate nymphs on each yearly growth of trunk

Old infestation area

Newly invaded area

Age of Tree sample #1 Tree sample # 2 Tree sample #1 Tree sample #2
internode
and node Diameter No. Diameter No Dhameter No. Diameter No.
(cm) nymphs {cm) nymphs (cm) nymphs {cm) nymphs
1 1.0 0 10 0 0.9 2 1.1 0
2 12 13 1.2 0 1.2 3l 1.2 15
3 16 31 1.3 18 15 97 1.4 57
4 19 113 14 72 13 334 1.7 151
5 23 279 1.6 165 25 618 21 430
6 25 586 18 202 3.2 1247 27 365
7 31 327 23 50 3.6 490 34 277
8 35 360 3.0 8 3.3 127 4.2 136
9 42 73 35 3 4.6 58 49 55
10 47 44 39 6 52 32 54 34
11 51 36 4.3 3 53 20 6.3 10
12 56 9 49 0 60 6 6.9 8
13 6.8 0 50 0 63 0 7.2 0
Total - 1871 - 527 - 3062 - 1528
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Table 4. Density of intermediate nymphs per primary branch, represented by percentage of the number of
mymphs on the frunk*

Branch length (cm)

Age (year] 20(5~40) 60(40~80)  100(80~120)  150{120~180)  200(180~)
1~4 0.0 04 = - e
5~10 08 22 71 105 130

10 or more 08 34 120 179 258

*Average of 6 sample trees; **lgnored due to low nymphal density and small number of branches per tree.

Table 5. Density of intermediate nymphs on all the primary branches per tree, represented by percentage
of the number of nymphs on the trunk*

Branch length {(cm)

Age (year) 20{5~40) 60(40--80) 100(80~120)  150(120-~180) 200(180~}
1~4 0 12 - - -
5~10 03 200 320 35.7 130

10 or more 32 18.7 396 770 877
Total 3374

*Based on Tables 1 and 4

Table 6. Density of intermediate nymphs per secondary and smaller branch, represenied by percentage of
the number of nymphs on the trunk*

Branch length (cm)

Section 3~10 10~20 2030 30~40 40~
Upper 0.02 0.05 016 028 0.25
Middle, distal/Lower, distal 006 018 039 0.80 142
Middle, basal/Lower, central/Lower, basal 019 0.67 1.32 208 422

*Average of 6 sample trees
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Table 7. Density of intermediate nymphs on all the secondary and smaller branches per tree in old infestation
area, as represented by percentage of the number of nymphs on the trunk*

Branch length {cm)

Section 310 10~-20  20~30  30~40 a0~

Upper 17 1.3 13 0.5 05

Middle, distal/Lower. distal 225 271 335 133 2460

Middle, basal/Lower, central/Lower, basal 69.3 956 140.1 90.3 1118
Total 6374

*Based on the Tables 2 and 6.

Table B. Density of intermediate nymphs on all the secondary and smaller branches per tree in newly invaded
area, as represented by percentage of the number of nymphs on the trunk*

Branch length (cm)

Section

3~10 10~20 20~30 30~40 40~
Upper 15 1.0 15 04 05
Middle, distal/Lower, distal 220 237 388 6.1 281
Middle. basal/Lower, central/Lower, basal 97.8 1674 2075 119.8 1422
Total 868.2
*Based on the Tables 2 and 6
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Table 9. Egg sacs distribution characteristics on the trunk*
Locality

[termn Old infestation  Newly invaded
Age of node/fintemode with highest density of egg sacs (A) 138+ 338 125+£29
Age of node bearng the largest branch (B) 135+42 129+ 25
A-B (Differences in ages between A and B) 03x+18 -04+16
Ages of five nodes/intemodes Maximum (9.6)** (108)
with highest egg sac densities, Second +1 (7.8} +1 (7.79)
compared with the Third +2 (69) -1 (7.2
node/intemode having maximum Fourth —1 (60) +2 {6.6)
number of egg sacs Fifth +3 (5.8) +3 (6.9
(Total} (36.1) (38.2)

*Ten sample trees from each locality; **In parentheses are density of egg sacs on each node/intemode, represented

by the percentage of egg sacs on the whole trunk.
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