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An Analysis on Vitality Status of Big Old Trees Preserved as Natural Monuments Based

on Artificial Management'
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ABSTRACT

This study measured the vitality of Pinus densiflora and Ginko biloba and analyzed the differences of vitality
levels among trees based on artificial management. Research has shown that the mean value of cambial
electrical resistance (CER) on Pinus densiflora was 14.9k{ (between 8.5 ~ 37.5kQ), and for Ginko biloba it was
13.5kQ (between 6.4 and 40.5kQ). For the purpose of artificial management, over 50% of trees were covered
up with soil and about 40% of trees were not protected by fence to enable growth spaces. It was seen that the
CER of trees covered up with soil was significantly higher than that of trees which were not covered up with
soil. These results indicate that it is necessary to remove the soil covering for effective management of

monumental trees.
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SPAIRE, B2 A7 Aol diek A Bt

ME g HA Ao diet dF2AF FHOR o] R oAt

=gl A AL nE FREHEY Aol

AAd7dsold gole 599 & FEEV AR Y T A= 7Y o] FARA okt ol wEF £ A

Fold U (Naturdenkmal, #d] 7[g=) = ‘UFo < A, 7R ZSA T A4 HFo] 2 2T &

(Natur, A1)’ e} ‘@) 3% (Denkmal, 7|'H=, 7|94, 7|4 s SHeR kel f52YEE S48, 4,

Vol FA Aoz drQl AEotAl n| A uppRrE A Ao BE A FEZYE Jo]S HAFA R

A7 ECRATLEYoIze A2 WAt Ao £-¢ TEEH, AR o] § WEOR ke HAUT Y A
ekl a2 A As 7o Frk(Yee, 2009). Al A AlstaLal gtk

EHO R TR HALY ARSI F =7
054, BE AAA $AeRA oA se ey So
7FA7F 2 71d &l ettt dA7Id e oA 5=, A
2 A4E, Adusrdor pRE 58 A
= AE2 26174(FA 4557, &34 2015. 6. 7]2) 0=
I gl W gon, O FolA R AsTt 16970 R
A& AL oF 65%0] dfFtet.

A(EER) d9Hd R 23 edffdl YRS 9]
Stuf, Lee(2009) =go] Wil e YREA AAA,
R4, A4 59 BeH ZHA7 Gl A, Jung011)e
AL AR, 4, AeeE 5 598 L AT =2 A,
Jung(2008):> o] L A= SRR A nheF
A Y Z3A AR A So= Aot vE qlrh oA |
AP E AAF 71X 9 vEo] w344 74A] 7 H9kE -2
Wz 2@ g Aol

a2y eAsY AAkst, 7S e ol ot
SAE, G A9A BYAEE| et AEeE oS E
s $59) S| Ao 9 DA A% A0 BgEle]
onf, o] 5 ZA5t7] flste] A AH 9 #edAFS =
BT AN S AStel AT olo] A9t Tl
ATE =AY 7 D oA, LA S, 9F, EYEF
9 2R BE Zo)EE B4 T UHsle) £8
o F527] d 3y olgEY A4UBAE AT A+
(Kang and Lee, 2004)7} 9121, Kim ef al.(2009)2 A
AAE(HS, AH, A2, A=A o2 =4 2fo] & H]
251, 4ol dat Q1914 7H o) Ao ok e
of BaAe A v olch A9H Ve AT 24 AT
2 Jung et al(2009)2 A~UF, SPYTEE Aoz A4
= A% 2AHEIAAL, A5 7, FAAAE), FHEEA
S8, AY 9 i 55 AL, A Wete s Hey
8w, 4% 47 A 5 AR, Kang ef
al(2002) 7%e] AAH A @ eel B4
9 AY(4%, BEA, 2P 5)E
al Q0132 WA BEAE 1 A%
HE £ 0 Hor RS SRR FEY AREAE A
At o et

o

[e]

A
1. AFHEX

2 1L HA79E A4 A R AK(National Research
Institute of Cultural Heritage, 2008; 2009; 2010; 2011)¢]
AUHR47), SAYR(I57) 5 F 39700l it 54 A
£ Z&sH3eh 2ot 2PUF= 7Y SR A
AE =A% F HFo] 2 2Folth AgERL 3R,
A7, 8%, Aoz, BT #xstal qloH, AA4A
¥ RL 1960 o] o] X FE o] 77, 20009 ol
ol AQH A 4ddoln], & 1980 ool &l ste=
Ao Gehgeh gAf 740] 28 R 400-600d
Apole] $JA15HIL, 2T 10004 o402 2RHE $H
A o]th(Table 1).
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A2 AR 2008d~2011H o] AA =Gl o, 2~10L 7t
Al ZAFE G tH(Table 1). A= SR8 Es 3~59U(5),
794 (o1 )oll EAste] B AESHAT. 2AES
EGSE, A5d3(HY 2 33, 588 %), A4
e s e LEEn

EGEAEE =AS b 7120 R W 3m Y elo] B
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Table 1. Study area
Trees Region Natural Monument No.  Designated yr age(yr) Designated area(m’) Survey yr
Guaneon No. 349 1988 600 1,256 2010
wangone No. 351 1988 500 1,381 2010
No. 352 1988 600 535 2011
hungbuk
Chungbu No. 383 1996 500 2,148 2011
No. 399 1998 400 7,850 2009
No. 294 1982 600 314 2009
No. 409 1999 350 588 2009
No. 180 1966 650 241 2009
Gyeongbuk No. 295 1982 200 193 2009
No. 357 1988 400 484 2009
No. 292 1982 200 376 2009
Pinus densiflora No. 426 2000 400 664 2009
4) No. 293 1982 500 314 2009
No. 356 1988 200 664 2008
Jeonmam No. 430 2001 400 900 2008
No. 424 2000 500 907 2008
No. 354 1988 600 495 2008
Jeonbuk No. 291 1982 350 248 2008
eorbu No. 397 1998 400 7,463 2008
No. 359 1988 300 1,140 2010
No. 410 1999 600 2,038 2010
Gyeongnam No. 491 2008 600 1,617 2010
No. 358 1988 300 900 2010
No. 289 1982 500 2,152 2010
No. 76 1962 1000~1200 1,596 2010
Gwangone No. 166 1964 800 4381 2010
No. 167 1964 800~1000 1,045 2010
Gyeonggi No. 30 1962 1100 3,578 2012
No. 165 1964 1000 616 2011
hungbuk
Chungbu No. 223 1970 1000 2,753 2011
Gino. biloh No. 84 1962 1000 7,389 2011
" (01 5)’ oba Chungnam No. 320 1982 1000 4,081 2011
No. 365 1990 1000 1,122 2011
No. 301 1982 400 340 2009
No. 402 1985 800 1,629 2009
Gyeongbuk ’
yeons No. 225 1971 400 8,717 2009
No. 300 1982 440 400 2009
Gveonanam No. 302 1982 600 786 2010
yeongn No. 406 1999 800 2,504 2010
= 7Y % YolMTt 7H53tth(Cha and La, 1993). A& A7 EARAL SPSS 21.02 o] &34t A3
& Fug 43 A71AF 247] 0Z2-93(Shigometer)e 2L 9% He|AF < lzx}ﬂ =4& Slel 71%%741%*4
AHE-8HSLAL BHEE 54 R (needle probe)s ©]-8-8t3ith & o R4S AASG L, BYAEE e sREEE
A a5 Zol7] H3] AMOERE 1.2mo o]2&= =3¢ ol #FHE H]ﬂﬁ}‘ﬁq 24271 300]5tR 7] wfE
of 432 23|(, oJ8) st 1 #Y Bdts =AY of FYPFEE v HAOE Mann-Whitney U testE ©]-§
GO = AFESGI T Song ef al.(2002)2 HHA] 7hE4 sto] A5kl
£ e S A7IAT g& A, A7 32
RS 2 dAdYas 9 w2 g A S4S HY Zqap ol p =k
< 98 34T A7IAY ol =59 &Y SHo f3t
FAS A BE QU A HYAHRE BEES A=, 1. EYetd
E¢ 24 75 2ARIG o, R £3HE o]s)
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B Fol&(K, Ca, Na, Mgy 45ttt 2UF9] EoF 3te] 2UF(H4265)2] 2117F 6.2mE 7 Wi Y A
pHE 4.4~74% 7oA S49 E4S Yetyln B X HE HFEA3493)9] a7t 27.4mE TH i%% Ao
RS Ao EY Ao slgshs pH 4.5 o]} 33X (< Uetdth 322 FAUgo] Ht 19.8mo] 1, 9.8~27.6m
2] o, XA AdE, B4 shake] v A9 4 Heloln, FEHEF2 Hat 20.9m, 9.4~34. lmOIEP F1E
W2 A~F o8 #%94 Aol 2 A Fo] Qe A2 #9] Hi2 53mo| I 2.0~11.2m Aojof| Bxstn, T1UE
2 2AEIL 2P YR 9 6‘}%31 SYUF(PH 7.7)  HlE FH 53mo|iL 2.8~10.9mE UEFSITH(Table 2).
& A9t pH 5.6~7.7 t”H 3~ gt _

07183k U SEOIAS 717} 1. &101%, 11427524mgkg 2 SBHT
o2 Yepga, Syt AR ES B 715 3.2%, LYV H £ 259mE 14.0~39.0mof| FE3}
o 7 914 26.65mg/kg(Lee, 1980)T} B WAL= o o fom, o &AL SFUHF(A302)Y a7t 7 EA
A o|t}. o] EstAel tiet Q9 A Tl wpE FriA| ettt 828 S, dEgae] B4 oF 26mz
Hjof o3t Aoz AzheEh Kang and Lee(2004), Lee(2006) 272+ 19.0~34.0m, 18.5~38.8m Ato] 2 ZAIH QI F1 &
T AP E w720 EoFo] Yut AYEFHT} =o gt FTUEY Y FHFS 47 11.8m, 13.1mE 7] 54
A5 ettt Rustgoh ow, 27 diste] v, SURAR225E)9] FaEd v 187mE v 2L, £
<A PZe] AHNAYRE S %7]“ sHeFo| 2% o|st& il $EAF 2YUREIL 192mE 7P F A 0R XALE
oS- W2 Ao ettt faclitel A 33 Aejet 1 tH(Table 2)
LMZV} 30mgkg ool st E3] §HA st Au

£ 2,752.4mg/kg O 2 falito] o] HAHH AoR 3. =SEYHE BN

7\/\}310”1} 1 9 K, Ca2 Z+7} 27.2, 23.5me/100g &2
0o TR Aew vehd

2] X 3HA ool & K= 0.08~27.20(F + 1.6)me/100g,
Cat+ 0.08~23.55(%+ 7.8)me/100g, Natr= 0.04~1.80(F «F
0.76)me/100g, Mg+ 0.37~2.50(%F+ 1.2)me/100g 2.2 L€}
U Cas A 9fstil -2ue} Bt AP E 4H(K:0.23me/100g,
Ca:2.44me/100g, Na: 0.22me/100g, Mg:1.01me/100g) X
ot =2 S Bt Ha e al. 20060)= =74 E¢43
o] Aof Hole 77 d¥a N K ﬂ‘“/kﬂ B XW
3 v} glc,

e 3}5\_3

AU B 3k 142mE B

Table 2. Overall growth status of Big Old trees

(Table 3). o] Zol4 B FAE HEH(A3492)9] 4]
A grol 8.5k AT ALA} 7 FBe A0
2 U, oo 4% S EAE(AI356E) 106

ke, 9% A%l 2UE(H35935) 108k &0 & A Ve
WCH(Table 4). ¥HH, 2.2 AYe] 2UF(A|3522)9] A7
M-S 37502 7P ot ASAHZE Add s 7H
B A0® AU WW ol SAEE M g2
3 ACE vehd g AYE A5 A JUSeRE
ZHA T Aol WL, AT A 7FA o AA(EEA 13.5
em, 1A 15.2em, 2@ 2] 16.9cm)0] FZ ko] vl 73t

Items Pinus densiflora Ginko biloba
Mean SD Min. Max. Mean SD Min. Max.
Height 14.2 5.0225 6.2 27.4 259 5.3133 14.0 39.0
Girth at breast height 53 2.1202 2.0 11.2 11.8 3.1182 8.0 18.7
Girth at root height 53 1.7445 2.8 10.9 13.1 2.6175 9.4 19.2
Crown width(EW) 19.7 5.3852 9.8 27.6 26.2 4.8708 19.0 34.0
Crown width(NS) 20.9 5.6313 9.4 34.1 26.8 5.5980 18.5 38.8
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Table 3. The results of CER ot A aAZE et A= Stk oF Alzke] 23U

. of o §RA HUR BT o7kt deabe)e] 70~90%

Trees Mean SD Min. Max. P - oD o] o]

TS AL AA5A e FEHE AFAHE] §19

Pinus densiflora 14.9 5.6219 8.5 37.5 o, HsAo] £THA oo E WA AxEHo £
Ginko biloba 13.5 8.3661 6.4 40.5 H3$31 Q= Aoz ZAEHG

A2 ZALE| QT ALRALE 7 BEkst Ao ALY He Table 5. The results of CER(Ginko biloba) growth of

e Aol ol AR 1A o AREFEA 4.5 shoots
em, TEZ] Tem, 2V 4] 6cm)E HE o2 UERT current growth of gr()\;lvth of
No. CER(k®) growth of shoot s OOtd
2) %%O |-T shoot (cm)  first yr(cm) i’i((:((:r:l)
=R BAT WIAY WS Hd 135w ig ;; l6.1 143 145
6.4~40.5 g Aol o] 3} TH(Table 3). +FE2E= Y 84 145 13.0 102 158
A 7te] &3 E(6.4x0)QF FE FEAF LY UE(7.7ke) & 165 19.8 6.0 12.0 13.3
O & A7|AT gro] Wol HSAEH7E G5 Ao E HHE 166 154 72 1.4 12.7
o1ch whulo] Sol ol ALY A7 AT o] 40.5 167 9.0 24.0 15.0 13.5
e T e o 223 103 21.5 20.8 225
wE 7MY =i, o2 A4 Fle S UF 19.8ke 225 11.6 11.4 175 17.9
Log 237} =7 Uehgdth(Table 5). thek, Cha and 300 10.5 16.5 202 224
2w Ao 2 A 7ro 301 8.7 19.8 16.5 18.1
La(1997)e] w2 §1 | 571 ”4‘1: :\l 1D wl“] 30 64 o1 o 31
faste AoFe] Qrkar Btk vb 9lal, F 2y ¥ 320 405 10.0 10.0 12.0
TEY 7} SmE Ay oz 421,} B AT AL & 365 16.0 14.3 16.3 17.5
402 15.4 213 19.4 20.1
406 9.2 17.2 19.3 19.7
Table 4. The results of CER(Pinus densiflora) and
growth of shoots
4, BRANNE BB
current growth of wih of shoot
No. CER(k®Q) growth of shoot go
shoot (cm) _first yr(em) X ¥ AA7NEE A5 ALBAo] 4FS vd Hoz B
180 12.0 8.3 7.2 6.4 oE = BYALE d9S AET] Q8 A%, BE, 27,
289 11.8 12.3 12.7 13.8 v g B3 BAFt. 4% 9 Heo
291 14.3 6.5 7.0 7.4 A = ovoE Wt U
292 15.3 6.0 5.5 53 5 2Ae FH ESY 254 2482 o5 AT
293 14.6 > 3.4 33 Hofow, R0 e +HHA o]ste} o4 AqRE
294 11.5 118 10.1 13.5 _ .
. . 2 alahel
295 189 124 144 19.8 FoFSiEH(E igure 1). R
399 20.5 10.5 9.5 9.1 AU, SYPUE nE dhke BEY F o R eI
349 8.5 13.5 15.2 16.9 AUE(54%)0] B8] SHL(86%)2] BE HIE7} =gro
L 134 73 62 63 o], Lee(2006), Lee(2009) A= AA7)EE w7471 7}
352 37.5 45 7.0 6.0 L o o) . o .
354 17.8 _ ) ~ 7} 30%, 48% EEE Ao 2 Uelth A4 FHO A=
356 10.6 45 - - SEE XA A3} J_L}T 54%, SYPUE 53% 2 A
357 18.0 3.4 35 3.7 FEka7E 2o SRl 2 BAEQIT =748} o
358 12.5 6.6 78 79 -
359 10.8 4.7 6.1 6.6 Ak me) 2t ’{%OM °F 80% o] H]iﬂ‘ @
383 17.5 8.0 10.0 11.0 AOE ZAE QT HE Ao A & £F BE Koo
397 13.2 8.0 75 62 23 Yujo] A A=t oo, AUEo] 41%, 28
409 12.8 9.0 8.0 10.5 -
410 135 s ia s UR9] 33%7F oA o]stE K do] dAjx o] @S
424 13.8 7.8 43 82 Hoo Jro| FE% 375 FHHA| ot Ao e
426 15.5 12.5 145 10.9 %tk Lee(2009)9] w74 Ag%lgﬂ B W = 6974
430 13.6 175 21.0 19:5 oF 74%7t A o]stE HaAo] HAE o] H5FtS

491 10.8 11.2 13.8 14.2
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100 - 100 -
B86.7%
54.2% S4.2% 53.3%
50 B soil covering 50 - 46.7% W stone wallin
M not covered with soil W stone wall out
(] o
B densiflor G. biloba P. densiflor G. biloba
100 - 93.3% 100 A
79.2%
66.7%
58.3%
50 - M paved ground 50 - M innercrown
M not paved ground B outer crown
o o

P. densiflor G. biloba P. densiflor G. biloba
Figure 1. Status of artificial managements
sushA £oln Qi ACR Uehgth $4F AT Sim A% S wad An 4%, BE, me R, BEE

and Shin(1992)& BE42 YAOR Ha Bad B35 FU, S0 Fo4 BE §56 gt SEF R
SRS ANSYL, Doo ef al(012)& BES 3 U Ho|(P<05)7} G A2 Lhehitrh(Table 6). 4

4] SURUAL FuF BEY v AA FAT  URG LAUT BE BE ¥ 450 g4 44T ¢
0, 5AA W AREE, 4%, 2EA TH wAE o BEsb 5x) 92 SEuch A ek, A% A
%o] FobAx gleka waluh gtk YHOE BF AOR ehithEER AR B A7)

A 174k > 0]EEH LUE 127k, BEH 2T

5, HE|AME0 2 ~FEHE X10| 24 A7 AGA 140k > 0]EEEY UL 7.1 k).
Lee(2006)= 4=E0] A|Lo] 22 fE1} ofES T g}
AL AL FAAdE e 59 FAHZ A7 I AR AT oF 90% 7beFo] EEO| To] 9] W

Table 6. The difference of CER based on artificial managements

Variables Items Pinus densiflora CER Ginko biloba CER
Mean(SD) P Mean(SD) p
in 15.0(3.2142) 14.1(10.9011)
Stone wall out 14.8(7.2077) 0.339 12.8(4.8661) 0.772
Soil . soil covering 17.4(7.3094) 0.030* 14.5(8.5715) 0.027*
Ot COVEINE 1ot covering with soil 12.7(2.2617) : 7.1(0.9192) :
. paved ground 12.7(1.2152) 10.3(-)
Paving not paved ground 15.5(6.1899) 0.213 13.7(8.6318) 0817
inner crown 13.9(1.9043) 11.0(2.6677)
Fence outer crown 15.6(7.2148) 0.953 14.7(10.0321) 0.854

* p<0.05
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HOLT, WelE HEH] S8 AAF BES} 238 25
of 429 G vlAY] wEow gustdth. 439
A9 UL o] ok wASY A/HG gol
HZo] gl A% Ha ol SRIAEI f Ee A
o= AT o3 Foli vebA ghorth.

A BE @89 AEH AURY A 11571 &
EEoH olFolA HE AdE AR (HdA7IEE Al
352%), 9 w4y HAHHATEE A39%), A= F
A AR A7dE A2955)9 A7 AFA7F 2t
Z} 37.5xe, 20.5ke, 189k 22 =Qtth(Table 7). NRICR
(20090 S8l 5.& A9 are] BE A7lE 640l
U A4 o] BEo| ostel 3l E&o] T35k 20024
=74 Ag] ZA(Cultural Heritage Administration)of] A 7
NAZA7E 61502 S| HES A A5te] el
o2 AHET Yk HE FAE AAAUFE 19839 1
AN A BEE AR FRHY, olF 4% @ 7}
Aol 4T AL2 ZAFHNRICR, 2009). HL5
L 135 BEEgon, Bol 297 SHYREA/YE
A320%), Bk S SAYF(HAZIEE Al165%)9
A7) A8A 7} 242 40.5ke, 19.8 k02 24 E U th Lee(2006)
£ R Foe 2YPUYFE 30~100em E0|2 AEHS 43

Table 7. The differences of CER based on soil covering

Pinus densiflora Ginko biloba

No. Soil covering CER(k?) = No. Soil covering CER(k®)
180 x 12.0 30 x 7.7
289 o 11.8 76 o 8.2
291 x 14.3 84 o 14.5
292 o 153 165 0 19.8
293 x 14.6 166 0 15.4
294 x 11.5 167 o 9.0
295 o 18.9 223 o 103
399 0 20.5 225 o 11.6
349 x 8.5 300 0o 10.5
351 X 13.4 301 o 8.7
352 o 37.5 302 x 6.4
354 x 17.8 320 o 40.5
356 0 10.6 365 0 16.0
357 0o 18.0 402 0 15.4
358 x 12.5 406 0 9.2
359 x 10.8

383 0o 17.5

397 o 13.2

409 x 12.8

410 x 13.5

424 x 13.8

426 o 15.5

430 o 13.6

491 X 10.8

BE7} o) glov] £20 Hof A7I% AL & HE
gout BE olg9 842 & 4 gvhu stk thel,
A4 gfE AR BE Folt 0 T GFE 1
WE AOR BerkY o] 2YTe A9 FAEY} 8m
(47 2P B 11.0m)2 A2 2 %7, Cha and
La(1997)= §REH7H 4714 0] G2 vlHcka v
neGOL B AN ST ABBAL ekt gk
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