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The Development of Prevention Technigue in Korean White Pine Cone

Damaged by Red Squirrel, Sciurus vulgaris.
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SUMMARY

The development of prevention technique in the pine nut

cone damaged by red squirrel.

The korean pine tree artificially many planted in the 1970-1980 and
production of pine nut gradually are increasing as matured. Red squirrel
mainly eat of nut of this kind of tree therefore population density of Red
squirrel is also increasing. Suddenly increased individuals of Red squirrel
are results from large damage of pine cone which bring to give up nut
production for the farmer.

This project was conducted to development of efficient and

environmentally friendly control methods for income increasing of farmer.

1. Damage characters of korean pine cone

The damage of korean white pine cone by Red squirrel was different
according to research locations. Damage of korean white cone started end
of the september and damage rate of young pine cone until April on the
next was 51.1%6 in 2002-2003, 35.0% in 2003-2004. Average damage rate
was 71.5% in 2002-2003 and 65.5% in 2003-2004. It indicated that damage
of pine cone many occurred at the young pine cone period.

Damage pattern by the Red squirrel was appeared concentrically at the

some location of the forest stands during young pine cone period. Damage



rate that according to age class of korean pine tree(4 and 8 class), positions
of forest stands(mountaintop, mountainside, foot of the mountain) and part

of individual tree(top and branches) was not different.

2. Ecological and morphological characters of Red squirrel

2—-1. Morphological characters of Red squirrel

Red squirrel is gray color and hair of ear is long during the winter
season, the hair is shed at spring and changed with dark gray at the
summer. Weight of individual at the birth was 8-12g, the hair is grown at
10-13 days after born and completed after 3 weeks. The length of adult
body was 22.3209cm in female and 22.1x1.1cm in male, weight of the female
was 312.9267.3g, the male was 338.3+£35.7g, tail length of the female was
25.8+1.4cm and the male was 24.4+1.6cm

2-2. Ecological characters of Red squirrel

Propagation was 1-2 time per a year. In the case propagation of 1 time
per a year, mating season was from end of April to beginning of May, a
pregnancy period was about 3bdays and has born at beginning or middle of
Jun. They have a weaning period about 60days and appear in the forest
stands at the beginning or middle of August. In the case propagation of 2
time per a year, mating season was from end of January and beginning of

February, they are propagate at the beginning of April. They have 2nd

_1‘!_



propagation after mating in middle of June.

Nest of Red squirrel was placed on the middle part of tree crown without
relation of tree height. They are select tree that mainly within 10m from
forest edge for nest. Nest size was average 31.7cm(27-34cm) in the major
axis, 25.4em(22-27cm) in the minor axis. Average weight of nest was 850.0g
(663 -1,129g). Number of the young per a nest was 3-4(average 3.6) and
each individual was bear 2-4(average 3.2).

Average eating amount of pine nut 57.6g-63.1g per a day. It indicated
that Red squirrel was consumpted one pine cone(l cluster) per a day. They
was Store pine nut about 2-28 number (average 5.9) at the 1 point for food
during winter season. They stored about 51.2% at the distance of 41-50m
from the nest and mainly prefer small covering area for store place.

Red squirrel was mainly act from sunrise to 10:00 and between 14:00 and
15:00. In the case of establishment of intercept model in the selected white
pine stand for the prevention to damage by Red squirrel, we need to at
least 3m intercept distance because jump distance among trees was 2m in
the this animal. Size of home range was estimated to 0.7-3.1ha and density

per a ha investigated range 0.8-1.5 in the observation area.

3. The intercept model development and management of pine tree stands.

We developed intercept model that was not possible climbing to tree. It
did not affects on the natural ecosystem and can possible prevention to
damage as environmental friendly. Interception model was developed to 6

kind type that cylindrical model, umbrella model (I, O), wrinkle folds

....12_



model, netting model, cylindrical umbrella model, splitted cylindrical model.
Umbrella model can made up mold manufactor but other model was made
up handwork. Production cost was to be high for mold manufactor but to
be low for handwork. In the case of cylindrical model that was possible of
handwork, production cost was low compare to mold manufactor but this
model will be made as lower production cost materials such as vinyl for
farmer.

The optimum size for applying a interception model will be resonable
about 3 ha. It need to removal of understory vegetation and
cutting(distance : 3m) of forest edge for prevention of climbing to tree or
migration.

In the case of cylindrical model, if the double twist net were attached
inside cylinder, Red squirrel can be capture. This trap will be effective
when establish from beginning of October to end of April on next year in
the forest edge of pine tree. It estimated that will be effective
establishment with dispersal consider to home range and territory of Red

squirrel.

4. Economical efficiency analysis

we analyze that consumption costs for prevention and predicted
production cost(basic costs from a harvest to sale of pine cone).

The working progress cost for clear of the forest stand and
establishment cost of interception model per 1 ha showed different in each

year according to forrest stands conditions. The number of person for the

w_.13.._



clear of forest edge(cutting width with 3m) was a few compare to "The list
of working progress for cutting” of "Outline of disposal regulation for
National forest products” applied in the mixed-wood. It estimated that can
application if it consider to complex ceonditions of forest stands.

As results of testing to damage rate by Red squirrel, establishment and
manufacture cost of interception model and clear cost of forest stands in
the actual prevention area, earnings rate were more occurred in the higher
damaged rate area and a few tree number area(tree/ha).

In the case of spend of 3,000won in the interception model production
cost, the profit mainly come from 4 age class, in the 5000won, profit come
from pine forest stands which is more amount of harvest yield on the pine
cone). Consequently, if forest stand for production of pine would be
selected consider to the more amount of harvest yield on the pine cone
and lower consumption cost area, if interception model would be made as
lower cost materials, the interception model will be applied to prevention
for Red squirrel.

In the interception model establishment, the model will be able to expect
the effect which decreasing of population because Red squirrel was not
made of their nest by the interception model that induce to move In

unproductivity pine stands,

_,14_
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2 AT Y54
/4 %) = 921 o) (cm) 772 (cn)
03/10 7.7 3.2 2.3
03/11 7.6 3.3 2.4
03/12 7.9 3.4 2.6
04/1 7.9 4.0 3.0
04/2 8.0 4.2 3.2
04/3 7.9 4.5 3.8
04/4 35.2 5.5 4.4
04/5 60.2 6.0 4.5
04/6 90.8 8.0 5.0
04/7 303.3 14.3 7.7
04/8 330.2 14.5 8.5
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2 IV | 19£1.9 122.0+£2.3] 1250/ha | 2.1+£1.3 20 29 40
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2 33 26 720 o7
3 37 32 1129 120
4 30 22 726 133
5 - - 688 153
6 27 23 890 155
7 32 24 940 142
8 31 25 850 1356
9 29 24 780 34
10 32 26 324 130

H 3L.7x2.7 25,4+2.8 852.0+£129.1 124.8429.5
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21-30m 34 10(29.4) 7.1/2-19 A F4, 7t
31-40m 49 17(40.5) 5.5/3-28 b FA EEg
41-50m 39 20(51.2) 3.6/2-18 A 24
50mo] 4¢ 40 7(17.5) 5.0/2-12
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6. ZtHF-=(900m) o] WA E 428 A7

= e T o 1m<_>l%94 34?}%, SLARE | A Q AIRE W 1
A A] 17 Claaia=s GHTH T )
1 133]24/14-35] 50 7T7%E 328 o (D 19.0
2 134]23/17-35| 60 145%F 33E - 29.0
3 |68[21/11-34| 50 7% 28% - 17.0
4 |44|21/16-34| 50 8FF 52+ 20.0
5 [51]20/15-35| 50 | 135% 42% - 22.0
6 |53]22/15-38] 50 5% 258 S (D 25.0
H 22.0+4.0 | 48 F
1 |37|24/14-35| 20 8FF 341 - 9.0 ZhH-
2 139]23/17-35| 15 10+% 31& - 6.0
3 |65]21/11-34| 20 65 % 30+ - 7.0
4 143]22/15-32| 5 184 % 528 - 5.0
5 |53 20/12-31| 5 135%F 428 - 3.0
6 |51)23/14-37| 5 57 % 2568 - 3.0
Hat 5.5+2.1
1 124139/28-50| 5 |214%F 123¥ | FFIFD 39.0
2 118|42/32-54| 10 | 1353 117% - 39.0
e 25 W(1),
3 |15143/30-56| 5 1757% 1158 =2y 38.0
E34(1)
4 |28]32/22-36| 5 129%F 948 25 (2) 85.0
=237 8%
= 2H5), ZrLtH-
e %3 (4),
5 |19(39/25-50| 5 1457% 83& GE L (2) 63.0
o 2 (2)
N =W D
6 |22|42/34-54| 5 84 % 92+ S0 (3) 56.0
S 53.3+17.1
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28HA Agy] AXE Axgae 20 4G %] P wet o
2 Apolz} vheld Howm Az
E 7. BHEASEx A (ha)
A ZHE)
e T A Ul
2002-2003 2003-2004
2R dH] ol &, &yt 1,153 700
47 1,343 1,500
A 5 388 400
A 2,884 2,600
<l 4
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1963, | A7HA 2 2003 e 30251 €, 2004 d o 279.230 9 o] At

8 Aod atAF, @2 &9 A A/80kg(7Heh)
ZA 20034 20043
4 AH | g4 71E 7 e I I 4 4 = S |
A3 i 161 20 11 192 | 151 20 23 194
B | 154 20 15 189 | 151 20 12 183
2 | 157 20 12 189 | 162 21 28 211
7 472 60 38 | 570 | 464 61 63 588
W@ | 157.3] 20.0 | 12.7 |190.0 | 154.7 | 20.0 | 21.0 | 196.0
% 9 Iztrt 4 9 A 4/80kg(7Hh)
T 2003 20044
FH 54t 300 280
54t 290 270
543 280 260
=95 A5y 310 295
VB AP R AEF 315 270
bl =9 320 300
A 1,815 1,675
3+t 302.5 279.2
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13. 7bF9) SEADUE, el g, T JRES AEFRYNFES o

EAE=EEE 340l %/ha

(A< ha £ 25,000 5,000 7,500 10,000f 12,500| 15,000| 17,500| 20,000
40% ~-567 -334 -102 131 364 597 830 1062
3002 | 60% -451 -102 248 597 946 1295 1644 1994
80% -334 131 597 1062 1528 1994 2459 2925

40% -667| -434| -202 31 264 497 730 962

1 400& | 60% -551 -202 148 497 846 1195 1544 1894
80% -434 31 497 962 1428 1894 2359 2825

40% =767 -534| -302 -69 164 397 630 862

5002 | 60% -651 -302 48 397 746 1095 1444 1754
80% -534 -69 397 862 1328 1754 2259 2725

40% | -1167| -934 -702] -469| -236 -3 230 462

300 [60% | -1051| -702{ -352 -3 346 695 1044 1394
80% -934| -469 -3 462 928 1394 1859 2325

40% | —-1467| —-1234, —-1002 ~769| —-536| —303 -70 162

3 400= [ 60%| -1351| —-1002 -652 -303 46 395 744 1094

80% | —-1234; -769; -303 162 628 1094 1559 2025
40% | -1767| -1534] -1302] -1069| -836| -603| -370| -138

500+ |60% | -1651 -1302| -952| =603, -254 95 444 794
30% | —-1534] -1069] -603] -138 328 794 1259 1726

40% | -1767| -1534] -1302] -1069| -836 -6031 -370f -138

300 |60% | -1651| -1302| -952| -603| -254 95 444 794
80% | -1534| -1069, -603| -138 328 794 1259 1725

40% | -2267| -2034) -1802| -1569| ~1336; -1103 -870 -638
5 400 | 60% | —2151| —-1802| -1452| -1103 —754 —-405 -56 294
80% | —2034| ~-1569| —-1103 -638 -172 294 758 1225

40% | -2767| -2534| -2302| -2069| -1836| -1603{ -1370| -1138
500% | 60% | -2651| -2302| -1952| -1603| -1254 ~905 -5b6 -206

80%  -2534| -2069, -1603] -1138 -672 -206 259 725

«Sbub o 1h 1,250/80ke
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D E g, stpF A FE o

S sl (17 39, H3vbE 5203 99/80kg)
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H
=
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o
oft

0

o

IR Ses Ztgo]4/ha
(49 | ha 25,000] 5,000, 7,500] 10,000] 12,500] 15,000] 17,500 20,000
40% 16| 769| 1564 2,339 3,124] 3,908 4,693 5478
32_0 60% 377| 1554] 2731] 3,908 5086 6,263] 7,440 8,617
T | 80% 769 2,339] 3908 5478] 7,048] 8,617| 10,187 11,756
40% | -118| 669 1454 2,239] 3,024 3,808 4593 5,378
1 4_2_0 60% 277) 1454| 2631| 3,808] 4986 6,163] 7,340 8,517
80% 669 2,239| 3,808 5378/ 6,948/ 8,517| 10,087 11,656
40% | -216|  s69| 1354] 2139] 2924] 3708] 4493 5278
520 60% 177 1,354 2,531| 3,708| 4,886 6,063] 7,240 8,417
80% 569 2,139] 3,708| 5,278| 6,848 8,417| 9,987| 11,556
40% | -616]  169]  954| 1,739] 2,524 3,308 4,093 4,878
320 60% | -—223)  954] 2131] 3,308] 4,486 5663 6,840 8,017
BO% 169 1739 3,308] 4,878/ 6,448 8,017| 9,587 11,156
40% | -916l -131]  654] 1,439| 2224] 3008 3793 4,578
3 420 60% | 523 654| 1,831 3,008 4,186 5363 6,540 7,717
80% | —131 1,439 3,008 4578 6148] 7,717| 9,287 10,856
40% | -1,218] -431]  354] 1,139] 1924} 2,708] 3,493 4,278
52_0 60% | -823|  354| 1531] 2708| 3,886| 5083] 6,240 7,417
80% | -431) 1,139 2708| 4,278] 5848 7,417| 8,987| 10,556
oo | 40% | 1216) -431)  354) 1139 1924] 2708 3493 4,278
. | 60% | -823] 354 1,531] 2,708 3,886 5063 6,240 7417
BO% | 4310 1,189 2,708/ 4278 5848 7.417| 8987 10,556
40% | -1,716] -931| -146|  639] 1424] 2208 2993 3778
5 42_0 60% | -1,823] -146| 1,031 2,208] 3,386] 4563 5740 6,917
| | 80% | -931) 638 2,208 3,778 5348 6917 8487 10,056
40% | -2,216| -1431| -646]  139] 924 1,708] 2,493 3,278
5;10 60% | -1,823| -646|  531| 1,708) 2,886 4,083 5240 6,417
| © | 80% | -1431] 133| 1708 3,278 4848] 6417 7,987 9556

* 2573} 1,250/80ks
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e FANA 22 1 Ao {43 @S BYon, dA thEdRH
A47E A Fol Tasitrt 59ARE St od, TN EH TFEE A
etz A URAl 16U A T ELF 4lgk A HS BolHA AMEER

MAD Licls AH2ld 9238 He o FE Jzte] disto]
CTAE #5she e EHUed, A4 FEFLE 20~46mg/ ) A (57~
13lmg/kg)e 2 A At AH(Mus musculus)®l 25, #HA

_'Qr
6.0mEq/kg(Ingram 1982)¢]32  EF (rat)E 130mg/kgdl A= H

oX
s
!
rlr
H

A

(Nachman % Ashe 19733} glo] HAERE= SFHY FASE HFHAdS & =+
CTA & AE oF 3-49 A% &5y 5AHFE = =lolo] djd
g % (aversion)©] £ ¥ =(extinction) e ®E vrebwtd, 22y 5L A E

B TEE dovvAdn A&ste] Holg M= AL Holr e

e
e
:{o
e
ol
12
o,
O

1A AiAel Mg ™olol i (Burritt 2 Provenza 1996)
237 b FEE stdME, S CTAZ fa= At
_l

HolZ A Asl= Aoz A= %t (Ralphs et al. 2001).
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