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ABSTRACT

The purpose of this study was to suggest evaluation items and standards for diagnosing the growth status of protected trees
designated and managed by the Korea Forest Service. The research results are as follows. First, based on the Cultural Heritage
Administration's standards for evaluating the growth status of old trees, which are natural monuments, and related data, items
related to the ‘growth status of the above-ground part’ of the trees were revised and supplemented. Simultaneously new items
such as ‘location’, ‘usability’, ‘artificial cover rate within the crown width', ‘soil physical properties’, and ‘soil chemical properties'
were discovered. By combining these items, six items were derived to evaluate the growth status of protected trees. Second,
evaluation items made through visual inspection, such as ‘tree vigor’ and ‘leaf color’ in the ‘growth status of the above-ground
part’, were replaced with quantifiable items such as measuring the electrical resistance value of the cambium or chlorophyll
content. Third, ‘artificial cover rate within crown width’ was introduced as an item to evaluate the growth environment, and
classification criteria for ‘soil physical properties’ and ‘chemical properties’ were presented. Fourth, a method to evaluate the
health of protected trees was specified by combining 10 above-ground growth conditions, 3 growth environments, and 8§ soil
environment items. In addition, a record format for diagnosing the growth status was shaped up. The significance of this study
is that it proposed an evaluation and recording method for protected trees, which do not have an evaluation system compared
to natural monuments, but there were limitations in developing a method that takes into account the importance of each evaluation
item. In order to overcome these, research should be conducted to evaluate effectiveness for each item and to replace qualitative

evaluation of trees with quantitative evaluation based on scientific data.
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FEO 7] ¢ AHE Adske WHole A 248
Z(visual deficiency symptom)e] THHT} 9lo] HEAo|
7P Aol stk o] F tiEAQ AL 9o A wist
ofy. o ML gEA FFor AT o QL AEA
(2021)3} A&71aAT9(2022)9] % W= F7h Ve B
S8 5= Qlot a3 F4 Aol REEA] B3-S efsjof
ek FEA olA S aaw 4*3% She GER(EERE,
chlorophyll}= 7HA3A oAz A Bl ga) Fao
U Beh, 34 BIL dhasiuE go] o He)
TH13]. SPADE: Qlo] o] 2w Fatx o Ssle] =
ML e g 248t o utet do] 484
& A3ons YR8 e @ 220 549 U 3ug
djmlao R 243 4 ik aFuE 9 Mo Brjols 3
7 2lo] m—z& SPADZ 2% Z7E 24T 4 itk

GEAL 9fat 2] A3 VI glo] 443t The mH
wsle] Zo| 2o 79 W89 27} AM Hrl2 Bl
[13]. chat mE 4%1 o] Al7lel| Wizke] Zo) 22 A o
B o] S4df w154 Sl S790] Basit. 54
o tie 27 guis 22 o2 W Bl o 7
R HEIHE 6).

6. SZA0l we FHEYE 7IEE (B4 @ MEE, 2021)

El

TEEEE HES
ApolazulEl(k) | E2WIE(%) ] SPAD =5
10 w]gk 100~86 ¥ 40 ol Rl
10~15 85~176 HE 30~40 HE
15~30 75~66 2JeF 20~30 oha B
31~60 65~55 4|k 10~20 =%F
60 ol 55 m]qk TA} 10 ujgk | ujo =
9 34 A7l wet Aozt A
(3) Bl

wHal odl AR TR 2l $79) walo] wBEo]
9lo] ofe] Rle] Ja) AEA

S 2 Ho 1L +=9
(R) o271 olofnt. AYE(202])2 =As AR= Bt

AL AHPEAIE B3 F0% $20)4 W3e) 322 23
Stk o|5W(2007). ZHAH(2010), AE4(2017)
AEE ATk i AR FEo2 YRR Sl it ol
G SIFHO00Te] ARKE $39] st Sz 7
Bsjo] WA AS AT 4 Y8 ARslete] BEs
7ol Agake d Rt g A0 BASHIE 7).

L 1
23
A

E 7. Y& T2 (EX

3l A

>~ w N |
nE | o
£
o |
i
N
>,
ol
>
Eu)

(4) AR A5 B At

LE=3AE(2009)2F =2HA17(2014)9) B7HE F=E |
I 2R Ak ohad 2k AR, dEsshiE 9 B7kE
oAl 71A19] 27 Adeet st Al S 89 1L
AF, 7R B9 TAF 270 RS B3RS BN
AGY] A A B FEeE dUskidith. 4, dE=
SHAlEIt Z3Y 23 BRolA AESL Y A S Y
o] Ao A2 Aol A} 7Rsst sEoa ‘B4

0
fye
L HO

¥ O
5T

AR, IR E 5 2 2§ Bk
AR, BB Whe] TaE Sme A e 2

W) G AAisick
= 399 Y5 B AL olgd YR 9= =9
TRl n RO PR Asle] Badol A ALt
2 WP e 3 10749 BRISE Ak d 2).

3) A8

2014014 AR 521 YAZA, ol$ES Bl
AREHE ER7IES FARsEL, £83(2010)0] AAEE &1

T DE-8S Hrisle WS =Uste] 83t HrlekE
% s 2 9k

QRIZAL 7|& 832 1Esto 314 - Fo £ AR,
S e A Sl R 489, T2 5 B 8
A8 e B2 Y, B & BE An - AR - e
Ao =Z% AL zAF o7 Hagie = e J1x)3) ok
o
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Ha4 HEIE fIF DAL Y WL JIE T (EEEMEREEE Ma2E M)

YR =sHIE =L E] Aot
(2009) (2014)

T =4 T o .7 ﬁgﬁg?i:jjxl
Ts +3 T. +d T. +¥
T. e 37 T. HENEE] T o) 37|
T. FERY T. EHERY] - T saz 2y
T 7wl pEe T 7me 8F T AR@mel HE
T. 7 &2l ai > T, EEel aArdel T, XIel mApareq
T 47 &2 2t T xe U T, x1%el WE
T Tgel g= T. 271, 8712 &4 = T. 27, 8712 &%
T. 27, 8710 a4 T suzzEy J— T.  guzmuy
T, ameldM T.  #mel A To wsa

T SI|2] HEICHAL

T. FRI2F22SEOH

O3 2. Beo| AR MSHEI oS et

ot 20083 AR =AMl w2 77 SE-3A 9
Hoa 3 13% sgshe +59 AR At 3=
Ee ofAEOR Yo Qe Aoz EIE olFdR
77%(2009)9] AFolME Folgt HE49] oF 7%= AFA|
HH13%) = A3 AAREo] ok AWH62%) 22 A
=5ic.

oje} 2 A Haao] FH F7ho] tiff vk HE=
olHo=N T WS Sl AW T AP HYe=
FAES +5 AR TS TSP o8] Hest
a1 FHo] ZEsHA FEEo] Holu 5o Aol Hi-
AP x|tk 2HoR JAHE EFFSS B9
IEF7Te F7le AEl7ls 5ol olde doA Qo] &
SR BN =1 A= A 3= olojlit. o= 27
HSEI 7] IARR ololA T3 FH= 7 w7t dojut
7%= st

o|F e u| Hoo A3t Bkl euES UL
Z 3 I3ARY PEES EYste o] A Ao #
EHTHE 8).

B} 0.0 0.1 0.2 0.3 0.4
¥ o oS Fs iy g | o E=F
n=sz os | 20~ 40~ 60~ o
G ) | 2% OB 4o, 60% o | 50 °18
4) B

Edt slshd B4 W =S AES davt Qth&E 9).
Eoko] B B4E Hsixle El(Sand), AKSIl), HE
(Clay)9] &2l EAJ(Soil texture)dt I/HEFQIALL}
F718). WHESFEN). 7VHESFE7)Y £4818% EY
AR K Three Phase of Soil) & AlwRolof 3}, oj= E
I AL 53 Adza INE & Uk

AdTE EYHTAE olgste] o] 4 713 of
Eo] Adsl= A= Wby B ST AR A
TE Uepditt. A4 ARAE o83 i EF MES 3
A 7|20 2 AlZ(fmR)o] To] WAske Ypi o2 iy
30cm 2HE A HefA] 20cm o2 EoFHo| 2|Zho] EH=
£ AFHafof sttt ojuf, Az} Ra] BEE 7tg4 g,
Aog oAzl Bk S| 502 AFgt & EokS At
ot S 244%(1995), o]A|(2004), ©]FH(2007)0] A
AJgh vie} o] WePER o] - AH3 EFS ARSSH
I, BAE AEsit

Bee BEYY 294 golehe Sa3 HHoR Eo|
A B0l WaE] AR tigt foldS AHske SHAR
AREE = 9k &4 A2 Hand-push®@z} 414 7
A 5 Tt 717171 ok el A e dukgos B Al
At Y EYHEEE 54T g 2 Hand-pushd 4%
A AZATE ARGE T 9lou R Fg Au|e] Lol 7hsdich
[34].

9. EXol S2|X "It 7|&E (EX @ S EWSHE, 2016)

EFI

g2 lan | 48 | 33 | w3 | =%

EYEE | mm 21m]9k 21~24 24~217 27014

E9pe] SR Bl B FEWFR016)7} AN
Wjo] AAFEID YEHE 10). EG) SRHE £ 43
Hehe 7202 e AEelH AEHY olgW E=
1-2cm ol W F Z°] 15cm HE] =S o] Yol
AFstel BRI ZAGRE pH, 718U, SEUL
Ay POIK, Cat”, Mg), WIAEER 7] J5&

gom wA7IEe| Runt AZA Sat s 3
Bao] et EFRA W SORFRAE WA gk
24 gEe 2 FRIFOM EPIF 5 BAHL 9

g Bol. = AlEe] Z9 pHt 452 ZAbyo] =
42 tote] S4E ekl 5 9l 7h Al Mnd] 5
w7h opde, mope] pE EQUIREY BEE GFL
A Quel WA fRRe] 9% AaSY fam
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02 - oM - LS| (EENSHERPE::

Ha2# H15)

(availability) g WY&t pH7}F oA ¥z Eoko] =W
B, Zn, Fe, Cu 5& a7} Wold APey] 41 L,
1dlE 52 LYEo] Yho] EFgo] Yojub £E9] olF
< Apgtetal Raje] o] BEjstA 2Rgsi.

F7182 EY ol 4. WM, nldET 559 A
£ 55 xZgksin, R 573 s ot EYCeR =

)
L

o7 =9 7t F4%th 42 N, P, S 55 349
Fo] oS AASH HH Ego] ARt 15].

Qibo] B3I = ZA|Q o] ullp- wleks|w, of
d A= S AR Tee] A4 X3 oA s
2710 AP/l T3 &= kel Aol =Rt
[16].

E 10, B0l 3EHE ENM "WIEEN HIt 7| (BA  ZELER, 2016)
BrIE B8
= @ =y = s =5F

5.5~6.0 4.5~5.5 4.5 o]t

Eo]:/‘kl_E — ~ . . . . . U

L=(pH) 6.0~6.5 6.5~7.0 7.0~8.0 8.0 oA
H71E3=HOM) % 5.0 o1 5.0~3.0 3.0 ojgt
SAEAHAP) mg/kg 200 o4 200~100 100 W]k
ZE(KY) cmol*/kg 3.0 o 3.0~0.6 0.6 mut

2344 -

o(]]:o]io Z4:(Ca”") cmol/kg 5.0 ol 5.0~2.5 2.5 ujak
ukvlg(Mg™ ) cmol/kg 3.0 o4 3.0~0.6 0.6 mqt

A7 A== (EC) ds/m 0.2 m]yt 0.2~1.0 1.0~1.5 1.5 ol

T ki b LN

o=

N

Tz ===
Tz o137 |
vuz32z e oy=04 —
Ta HELGEF
+Ha
Ts HEUE) U 2.4.3.2 v=03 —]
Ts RGO ArdEy g
52 T 1.6-2.4 V=02
+No
27E, =7
T 37N EIRY e 1 [
Ts FHERESY ANa
T . . Vu<08 =% wv-00 —
L UREH
u ojgE
s YEL =S
P E2EER)
o EoruE q.\|
n
Cz TS T
mie S EZuEEO=)cien
Cs 1?"?_'{'_" i=0
Cs AeddE
Cs ANEgdEs
Cs AEEndd=
Cr HIHEL o
8 3. 259 MSsE It S8
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N ol Lo F2 B F2olE drte] Soleat 2G

boie AoR FRED] SBo] olgstt
. £ B2o|=o] FHE ol M Ca
(K. Na § @7l HEE 34 o) oS = 43 2
WS meh WS A} gtk

WREEE Eogo] GRS e £ G5t
WA AEddo] Z71510] MejolAle] 2R TR0t GFE
7t ol @9 SEst ol2d] FFS FAHOR e

FL AER Y oIl Shole, 2E, UES, 2
#. TUEET jS B ol Avle) AES A
sl SHgF 0.4dS/m ool HBg8] fafsictn o
A SieH2].

AZA) A2 wpEe A AENAE glom,
A% B BEF oJWFOR Uitk & Feat uy
WY, RIARAL} 7 IAZAR FREH2). £ HelEt
AZAL ABA] Wefol gol 283 WA A2 AU §
Seefo] olashm, AT ol Aol T E FURAE
S AAL FHE A oA S5 A o]
seH12]

5) S4F7Iet Aeide) ARt

B35 40 GRS F3H7) 57| Aol AR AISATE
(107) &5), YA=zA, ‘ol8x, sUE Y AFuEE,
EY¥ B4, EY (T 3E) 5 A o g8
ol8 A= 2170 AR 5 ARISIFT Y 3). 459
A& WL FEE Ao AV M e 155
ol uf$ ESHE 7H 22 Ve uhe k] 5532
2 FE9h & 5 Ao BE IE| 2F Favt
S4E B4 BSATS B A2 grhEc ofH o
T 35 5 uFe] FrRAE Ajsle] 25 e
752 i AL Basit

B A7t AR £33 FES AT HS HIo
A RARHDS sEo AgHE, F4, GPSeF 4

o——%‘
rr
i
=)
B
>
ilod
o
I
C
ot
)
£
4z
i
N
il
P‘l‘.
£
ogk

F 529 fABe AR 288 5

o] ol A, £, A=Y, E% 5
oL 7B 1] Qb AHBS WA BE| U 7124
22 B9 5 JES Tk 59, s §TE BEs
BERAT FUWNS WA T4 2} olRoliA 7128 5
A ek

ols Bio] £80] ASAAS AT 4 Ut U A
3 43S AAHOR ST 4 Gk 24 AL FhtE

= o, g8l 9] 5 Sope Wl FISHES Wik &
8, AL, AL B ) Rl 295k gl Zas)
oh AR 2} A71ER e AT I ol 7
A 5 WS sfelat 4 A Fgsolof dek. HBSY| B
e FF AT SolH AALH BeAle] st
HE BARY, HE A £7, §ATY B 5o A8

9 4 Q=8 7|3to] nieisolof gk

=

=
A

2 97e Hoed 5ad BEE AT Y gl
A5AR] B7RRE iR AN 97 719 Al
AE FHOR St d7EdE o 2

oY A7 E =) AR B 7IES 2
7 FEE 9 BdeisiaL, Al FES S8t A0l A
A 3 Belshs Hoao] I ASARE Bk Si%t
FES AT AR ASAEY a3 A
ZIARA, 8. 49 27], 5 FF TH(AR)Y A,
ARG TAMSE, 2G| P, 2 7] 719 S =
2 g4, BE 107 o2 gl Aede dA
= OIEE ASEE #EE U UTHERE LS
BN B ST sfebdE Adshs e
EUE AN

Ho4 A5 FHRYL AV A, QA= o]
&= AFUEE EYY =24 B 3ok 5 A oA
F=o H7HE FAbstel SESvhE WAE AXSIAT Eok
B7REE ol AR b ARARRE, i, 2o, Ald
= A, e 77 BRARIYE, 27, HaAR)
59 HASs =R HES PSAE ZARPH S A
Pretol Hog ASAY FHWHS 7HsA STk

A7dEel vish g7k HEAAE vHEA] e He
otk F7keh 7SS AdRE Aol 2 Atef 29t
Ao, B7REE FRES WASte WAoR sk
SAZE A EZE FEA o2 HHIE A=Si o
7). A9 2= FREAFY 5Ol tsire StRAE
A 4= e F5Y =Y 7FsAel diRt A7 A&H
of gtk

F 1) AFRESH At oJaf RS, AW, A, FHA FAlo] Al
41(2020.6.4.)=Act.

Z 2) PiCUS Sonic Tomograph® 3% E& Hujjo} ke Uji ZAlo] Ql=
R 22 ¥ BAE S5 el U AE Bkl AMSEE BTt
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OlMZ - OIME - S| (EENSHERFE: Md2T M13)

3 o G5AGVIE, A BHS Yo A7IAY SR
PiCUS TreeTronics 37 AME-SITH38].

F 3) Arbotom S GFEGE o|gste £59 YR AT A,
& Ao 2 ResistographS AMESH= Ao] $-851TH 3! ]

3 4) Resistograph®= U2 At I=E 243l= § Qo] AL A
°|'— Az Aol EHE nAg =4S T3 AE ST R 3¢S
g 2 9Jrk39].

ZF 5) Shlgometer~ Dr, Alex L, Shigo?| 0|52 wi Hgs wjgz 2
FEE AYAR, B2 ARE AES] Aolgle YRS HA =
o BES ARsle T2 AEETH40].

Z 6) Shigo? M2 Shigometer7} =4} ] 2|22 AerE UF A%
2 7|2 o] ¥E&5E 778 Shigometer?] $X|9k= T2
0~1007H] 73848 27} S7hieH41].

2 7) "RASETRR, BAREE Y ¥ —, 2018 ole AR HEE B
E 1270 =N 179 522 58 7HA)7] T f8229] 43
Azol 37\9k o, TEAE, s, AAAERS 271810 36).

Z 8) Yut4 o & Nikon Forestry Pro 124 AH|E o]g3lc}

% 9) Shigometer ZH]9] ®E0 2 JunsMeterlS F4sl= A= 7Fs3)t},
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