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Abstract: A fire recently broke out in a Pinus densiflora forest in Hapcheon-gun, Gyeongsangnam-do, South Korea.
In this study, organic horizon and mineral soil samples at a 10 cm depth were collected 1 month after the forest
fire to measure the nutrient concentrations and stocks in high fire severity, low fire severity, and unburned areas. The
organic horizon had a significantly higher pH in the high fire severity (pH 7.42) and low fire severity (pH 6.66)
areas than in the unburned area (pH 4.57). In contrast, the mineral soil did not differ significantly in pH regardless
of the fire severity. The organic horizon had a significantly lower organic carbon concentration in the low fire severity
(25%) and high fire severity (14%) areas than in the unburned area (48%). However, the mineral soil did not differ
significantly in the organic carbon concentration regardless of the fire severity (1.31%-1.71%). The organic horizon
had the highest total nitrogen concentration in the high fire severity area (0.65%) followed by the unburned area
(1.12%) and low fire severity area (1.18%). However, the mineral soil did not differ significantly in the total nitrogen
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concentration regardless of the fire severity. The phosphorous concentration in the organic horizon was not affected
by the fire severity. The potassium and magnesium concentrations in the organic horizon and the magnesium
concentration in the mineral soils were higher in areas affected by fire while the calcium concentration did not differ
significantly. The organic carbon and nitrogen stocks in the organic horizon decreased in fire-affected areas, whereas
the magnesium stocks in the mineral soils increased. Soil respiration was reduced by approximately 50% in the
fire-affected areas compared with the unburned area. The total carbon stock (organic horizon + mineral soil) was 25%
lower in the high fire severity area and 33% lower in the low fire severity area compared with the unburned area
(20.4 Mg C ha). However, the magnesium stock was 74% higher in the high fire severity area than in the unburned
area. These results demonstrate how nutrient concentrations and stocks are influenced by the fire severity and the
differences in nutrient responses of the organic horizon and mineral soil.

Key words: burn intensity, forest fire, forest floor, nutrient stocks, soil respiration
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Table 1. Site and stand characteristics of a fire-disturbed forest in Hapcheon-gun.

Tree Dry weigh

Treatment Location Elevation Slope density DBH' Height of organic Basal area Stem Wood Stem bark Branches  Needle Roots bI)(r)rtlilss
(m) (°) (trees (cm) (m) horizon (m® ha') (Mg C ha')(Mg C ha')(Mg C ha')(Mg C ha')(Mg C ha™)
-1 -1 (Mg C ha)
ha™) (Mg ha™)
35°35'28"N 1,266 16.87 11.7 31.07 32.8 5.1 6.7 2.2 8.39 56.62
Unburned pooggre 190 <15 145y 099) 04y 87 471 26) (0.4) (0.5) 02) (067 (450
Low fire 35°35'33"N 190 <20 1,600 1533 158 75 34.35 355 5.6 7.3 2.5 9.20 61.68
severity 128°07'14"E (200) (1.50) (1.5) : (4.87) (5.8) (0.7) (1.1) (0.3) (1.30) (9.36)
High fire 35°35'41"N 118 <20 1,333 887 8.9 56 23.76 23.4 4.0 4.9 1.8" 6.44 41.95
severity 128°07'15"E (120) (1.62) (1.6) : (6.97) (8.3) (1.1) (1.6) (0.4) (1.87)  (1347)

'DBH: diameter at breast height (1.2 m). Standard errors in parenthesis. The values of tree biomass were calculated from allometric equations

based on DBH (Kim et al., 2017). "No needle and twigs in tree crown of high fire severity plots.
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Figure 2. Nutrient concentration by treatments (n=6) in the organic horizon of a fire-disturbed forest in Hapcheon-gun. Vertical
bars represent one standard ermror. The same letters among treatments indicate no significant difference at P<0.05.
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off wet A} Hofl gk 7 1t f71es2l pH s

of WE < Hg3t F71] WReR deld st
(Certini, 2005; Murphy et al., 2006).

g, 2, vhdlsS A7 vlAkEkR] o Bls) 2
ghe Bol glom, o wiabEollt 4] Sof xR o
714 olo] 484 0% Wstsle] 17 Lrehd Aoz A}
= FtH(Certini, 2005).
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Figure 3. Soil physical properties (n=6) at soil depth of 10 cm of a fire-disturbed forest in Hapcheon-gun. Vertical bars represent
one standard error. The same letters among treatments indicate no significant difference at P<0.05.
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Figure 4. Soil nutrients by treatments (n=6) at soil depth of 10 ¢cm of a fire-disturbed forest in Hapcheon-gun. Vertical bars
represent one standard error. The same letters among treatments indicate no significant difference at P<0.05.
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(humus}iol e gAY o R 24E o Aash)z HehE =
S ThSe fdle] EitAom AgRItH(Murphy et al,

2006) FoA BAFE ARE WY Y T AU AR
o] E9F pHi= tj27o] B3l pH 0.6 T H=E 71819
ouf, of= Aol =FHE 714 Folee] Sedo] gelo]3]
O1KKim et al., 1999) A|7t2] A} §HA F4:35] 7HAas)
of 4 o] e Fztol TS A2 A2A UckWon
et al., 2006). Binkley and Fisher(2020)= A& Yoz
A%t B4F pH Wste R714He] aru, A& 299 pH,
AR 7|Shpg oA Bysh= FEyolst 289 A,
EGY 455, ©@3Eolu Ao o - AR AdEof o)
FEFE H=rhal shgitk 28y AHE s B pH W
slof| ggFo] AR A2 Aow A JtiKim et al.,
1999). 1 Q1 2A} Axpo] w2l AsA|e} w]Ats}A]
Atofof] EF pH7F 2% Q1 &7k gljlem, o= 4h=
A gt o] Aafete] ZF-of whE wEHy ol Al
o] ASEAA Y, B A7 A F| 21017} 10 em= Eb
Aol el AHE WA dFY F 5 ecm Zo]E(Kim et
al., 1999; Cha and Shim, 2015) ZA}gt A1}e}= x}o|7}
19t

Rape] mof 718 o] B2l Wske f71%
20| galEo|u} A So] PYEA E9E Y HrKaddition)
He ARl 9% We Aoz d#A dekMurphy et
al,, 2006). - ZARLL] 74 Alslx| 9} v|AlslR| o] EoF &
7|a FEo| Apol7t gle AL A WA S E A=
Baste] o5 agle] vFol =] ¢kSl7]
] 325 79U vkl ofgt A B TS0 A
o} F71H R B frlda 9 Fart Sk
H oL Aalo}l tj xR o 7 AR o] S ekA FEke
v FA AR JE(P. resinosa)o| A S7FSEAL
(Alban, 1977), 2192 QIFF {7159 SFIe} ©3l&E {7]
a4 527 YA YR = Sl tHNeary et al., 2005).

EY e EY 9 520 AR A3
Holm {71552 AR Qlsto] 249 2y Al AEolut

A FAo] ot JA, HFYA AT A sl IF
2 Hk= Ao g A& QJtiMurphy et al., 2006; Binkley
and Fisher, 2020). 3FH 7FA151A] 9] R A Ew7) e Ao
Flite] ofgt &AM g7 = AAHY ®Eo] Q1= (Neary
et al., 2005) A4 = 200°C A E2Q] vH|u A e 2T of A
3F]Ato] = th(DeBano, 1991).

£ ) 9 St Aok WAk Ajolo] 2 Aol
Rlolth 4HE WA F £ 91 AN HoR S 4
o] A= QthCha and Shim, 2015). o]#3t Z7t= &
pHO| Aol mhE Qo] frake Wy} fcle s oy

]l‘

o &

0%

A1147 A235 (2025)

Z] QItHBinkley and Fisher, 2020). Z1&j\} AHE =7} 7%
Sk AL Atk 93t &alo] Kk 7% dhul(Binkley and
Fisher, 2020) & ¢l A= ZHAISEA 2} OFARSEA] Ato]of]
=23t xfo|7t gl o] XY EoF U 8 219 v}
S e RO pH7t W B AMSER Alstel H(Feol
. %I%E—D] (Aol ojst gL slow AmEt
W3 RS ABA e} HlAHE R Afolo] 2 Fol7t ¢
Som, B ATl Yo el T 2
AHE9] ogFo] F x| Qktkal W 1% Hf} QltiJohnson et al.,
2014). 2y wehy st vRdls AR 7 oF
AFSA G HAEERR o] Bl - ghS Holal ok B
AE0] 4hE A 5 wehy ool FUHE Hal k3L
CH(Alcafiiz et al., 2018; Agbeshie et al., 2022). o]&3t =7}
= 71ES o] tE g3lEolu A £9] d7|4 o2
9 E%k%ﬂi ool AHAQl dlor AdHA Uk
(Meyer et al., 2004; Neary et al., 2005; Alcaiiiz et al.,
EoFE 3 aEo oFALELA]7} 1.10 pmol m? s, ZFAIEA| =
| m? s'2 8]2kE}4] 2.04 pmol m? s v]5) &
ogo. oot Figue 5). BYBFFE Rl
SEag ngRe) EFFOR FHHY] G| AsK
o EFEFS] ght Y% WA} @ W) BEY
o) a7k Ylo ALRET Tl opaR|oh Z4ketA]

o] EFEETol #pol7t gle A2 oFAtete] ol 4
3ael ol whe pel gel davh sk A%
2 AJAFSIEH(Gui et al., 2023). AFS}X] 9] EQFE 52 T4

SpA|of wlsf sl5-4] 4 o] AP o] BTt ofrteiR| oA =
FEEFol = Hetde Aoz dHA AtkKelly et
al, 2021). 28t} B RAFLE AL 9 3 o Sof &3
stof ahxAAe) ke Ax) Agke Ao ArH

25

W d

T 20 -

E

315 -

: b b

o

1.0 -

o 0.5 -

%

“ 0.0 : :

Unburned Low fire severity High fire severity

Treatment

Figure 5. Soil respiration by treatments (n=6) in a fire-disturbed
forest in Hapcheon-gun. Vertical bars represent one standard
error. The same letters among treatments indicate no significant
difference at P<(.05.
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