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Radioisotope Labelling Method of Pine Gall Midge
(Thecodiplosis japonensis UCHIDA et INOUYE)

Kwon, S.H.,* K.H.Chung,* J. Ryu*

Abstract

This experiment was carried out to develope a technique for labelling pine gall midge with
radioactive phosphorus and calcium. This technique evolved would help to obtain basic inform-
ation on the appropriate concentration of **P and 4Ca in tagging and determination of adult
flight ranges which considered as one of the factors in dissemination.

1. Labelling at the larval stage of pine gall midge by injection of *5Ca into pine tree trunk
appeared not to be effective for tagging the adults because radioactivity was gradually decreased
to background by emergence.

2. The radicactivities of larvae in the galls gradually increased in September but from
October 1 the activity was gradually decreased for 10 days then equilibrium was maintained
thereafter. The results seem to indicate that larval diet termination occured early October.

3. A maximum level of radiation was detected at 3 weeks after 3P injection and thereafter
it was gradually reduced. This result implies that **P is not appropriate radioisotope in labelling
pine gall midge through trunk injection method.

4. After washing in running water for 10 mimites, the optimum %P concentration for treated

overwintered larvae and pupae was found to be 0.5 micro curie per ml. for 30 minutes dipping.
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Table 1. Counting rates (cpm) in leaves and
branches of medium size of pine trees
at different sampling dates

Part examined Leave Branch

#Ca in mci/tree

Days after

injection 0.6 2.0 0.6 2.0
7 120 1,661 979 5,060

14 164 6,247 1,442 8,641

21 229 7,058 2,854 12,589

28 928 6,201 3,225 21,198

35 2,959 7,000 10,269 18,894

42 3,651 12,839 11,919 29,198

49 3,999 15,648 13,377 20,298

56 3,161 7,475 9,834 17,039

* Average breast height diameter of red pine trees.
is 7.6cm.
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Table 2. Activities (cpm) in branches, leaves and larvae of pine trees treated with different

concentration of calcium-45

Concentration Per tree

Sampling Parts
date examined - A .
300uci 450uc1 600uci
13 Sept. Branches 418 517 263
Leaves 304 591 232
Larvae 96 118 84
20 Sept. Branches 6, 051 16, 994 17,908
Leaves 1,711 6,616 7,375
Larvae 143 164 172
27 Sept. Branches 17, 390 23,275 40, 550
Leaves 5,005 13,167 13,248
Larvae 138 175 183
4 Oct. Branches 29, 068 43,463 60,101
Leaves 10, 525 18,761 20,918
Larvae 127 134 168
11 Oct. Branches 36,833 48,947 68, 570
Leaves 12, 816 19,613 33,991
Larvae 105 112 163
18 Oct. Branches 35,199 58, 956 80, 657
Leaves 15, 472 19, 162 43,736
Larvae 102 108 133
25 Oct. Branches 53, 684 84,977 101,179
Leaves 20, 467 31, 540 50, 036
Larvae 99 119 126
1 Nov. Branches 38, 387 90, 359 105, 759
Leaves 12,586 34, 563 61, 499
Larvae 103 106 130

Table 3. Activities (cpm) of 2P treated with different chemical forms in leaves and branches of pine trees

Part examined Leaves Branches

3P in mci/trees

& chemical form 0.5 1.0 0.5 1.0

D;’{Z . i@ion\\ H,PO, NaH,PO, H,PO, NaH,PO, H,PO, NaM,PO, H,PO, NaH,PO,
7 9,577 35,018 17,776 39,611 13,075 31,469 27,681 36,876

14 41,213 143,731 79,537 184,244 37,991 107,208 74,959 145,113

21 45,329 153,813 65,072 212,926 37,962 113,583 63,617 135,019

28 26,239 99,509 71,050 126,489 26,807 69,564 103,959 87,575

35 32,005 47,517 82,304 59,846 26,353 33,526 44,512 42,608

42 17,485 30,317 13,959 60,503 25,312 23,051 25,713 48,080
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Table 4. Proportional counting rates of 10 larvae
separated from galls of pine leave and
tagging rates in percent in the parentheses

32P in mci/tree 0.5 1.0
. Chemical
~~. form
Days
after injection -H,PO, NaH,PO. H,PO., NaH,PO,
7 212 1,093 368 1,151
(40) (100)  (70) (100
14 347 999 1,595 2,152
B3 (73)  (100) (70)
21 543 2,843 2,501 3,110
(83) (100)  (100) (100)
28 348 1,308 821 2,674
(67) (73) (80) (100)
35 311 590 749 1,518
(57 63  (80) (100
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Fig. 1. Radioactivity for decay in larva of Thec-
odiplosis japonensis.
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Fig. 2. \verage tagging rates (cpm) of larvae in the galls at days-following treatment.

Table 5. Daily radioactive counting rates in larvae
of Thecodiplosis japonensis treated with
varying concentration of %*P.

Table 6. The effect of dipping time on the radioac-
tive counts of 3P in larave of Thecodiplosis

Jjaponensis

Conc. of 22P uCi/ml

Days after o
treatment 0.1 0.5 1.0 2.0
1 21 62 130 622
2 19 59 127 612
3 17 57 123 601
4 16 54 119 580
5 16 52 115 560
6 14 51 109 520
7 13 46 102 404
8 12 43 98 469
9 1 40 95 446
10 10 35 o1 428
1 9 37 78 204
12 6 33 75 373
13 5 31 68 339
14 4 28 67 322
15 0 25 64 315
16 0 % 61 311

* 30 larvae of T japonensis were dipped in petr-
idishes with radioactive 2P in each concentration
and subsequently washed with running water.
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Dipping time of larvae with

Days after 0.5/pci **P/mi*
treatment 10 min 20 min 40 min 60 min
1 865 918 3,135 3,912
2 829 861 3,027 3,765
3 785 805 2,932 3,542
4 743 767 2,792 3,446
5 693 735 2,663 3,312
6 658 700 2,441 3,177
7 619 651 2,335 2,911
8 592 617 2,222 2,746
9 564 571 2,042 2,632
10 533 533 1,961 2,484

* Larvae not washed with running water.
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