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Abstract: In the present study, we analyzed the decay rate and nutrient dynamics
during leaf litter decomposition of Pinus densiflora and Pinus thunbergii in Gongju for
60 months, from 2014 to 2019. P thunbergii leaf litter decomposed faster than that of P
densiflora.The decay constant of P densiflora and P thunbergii leaf litter after 60 months
was 3.02 and 3.59, respectively. The initial C/N ratio of P densiflora and P thunbergii
leaf litter were 14.4 and 14.5, respectively. After 60 months, C/N ratio of decomposing P
densiflora and P thunbergii leaf litter decreased to 2.26 and 3.0, respectively. The initial
C/P ratio of P densiflora and P, thunbergii leaf litter were 144.1 and 111.3. After 60 months
elapsed, the C/P ratio of decomposing P, densiflora and P thunbergii leaf litter decreased
to 40.1 and 45.8, respectively. After 60 months, the percentage of the remaining N, P
K, Ca, and Mg in decomposing P densiflora leaf litter was 231.08, 130.13, 35.68, 48.58,
and 36.03%, respectively. After 60 months, the percentage of the remaining N, P, K,
Ca, and Mg in decomposing P, thunbergii leaf litter was 143.91, 74.02, 28.59, 45.08, and
44.99%, respectively. The findings of the present study provide an insight into the forest
ecosystem function of coniferous forests through the analysis of the amount of nutrient
transfer into the soil through a long-term decomposition process; this information is
intended to be used as basic data for preparing counter measures for future climate and
ecosystem changes.

Keywords: C/N ratio, C/P ratio decay constant, long term ecological research, remaining
weight
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Mass loss (%) = 100 — mass remaining (g)

Mt: dry weight at time t
My: intial dry weight (t=0)

Olson (1963) 2] Y4 w4 Kt= —1In (Mt/Mo)

B3l8-0] 2}o]= SPSS (SPSS 25, IBM, US.A)Q] EHE
2 -7 (two-independent t-test) &A1 7242 HZ5}
3L, o2 5% n|THo] AATH(p <0.05).
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Fig 1. Remaining weight (%) in the decomposing leaf litter of Pi-
nus densiflora and Pinus thunbergii. Bars indicate standard errors
(n=3).
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g 7]Qlst= Aoz dHA ot (Millar 1974; Swift et al.
1979; Mun 2009).
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Fig. 2. Changes of carbon % (A), C/N ratio (B), and C/P ratio (C)
in the decomposing leaf litter of the Pinus densi flora and Pinus
thunbergii.
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A9 Faflgell w2 C/pHle] > C/NHIt T
T AR A et ST 9ebA 0 =2 C/PH]= 200~
4809] W95 Zt=ttal Hi1x|o] QT (Gozs et al. 1973).
Ty & AN v G 5E 999 271 ¢/p
H|= ZH27F 14406, 1112.6 2.2, QuE2 Q] H 99} B] W5}
the E& Ao VpEhih ol AR Uein B4
FO] Q1 go] @] HRor wekEw, Eofjabe] ot
£ 219 FHl= Foll wheh mi-¢ ohshetar Harxo] 9l
(Gozs et al. 1973; Schlesinger 1985; Baker et al. 2001). Ll
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6070 d ¥ % 401301300t o9t MV A| 2 H& YUY
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T 11 %to] 458.3°] 31t} (Fig. 2C).
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Hol HARNE ol EF o= oY
o

o
=]
FAR FL Tetstol, 717 Hate] M AT &

AU HET 55 999 Eoigol te dYE R
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sHi o] S7tekloH. & 9ol B¢ ol o7iE &

7.12mg g ' 2 F7lotth7E, 1270 Fofl=

A% F &Aooz Frtoto] 6070E At Foll= 12.13
mgg ' 2 27| gtege] vlof 48] o] F7FsklTt (Fig. 3A).
ol 59 oo Aa g F7hE QurEel A

(Berg and staaf 1981; Mellilo et al. 1982; Kim et al. 2003; Xu
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=& Yg9] 607lE B & AL ZEES 143.91%=
e T (Fig. 3F).
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g '& UEF T (Fig. 3B).
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Fig. 3. Changes of N, R K, Ca, and Mg concentration (A, B, C, D, and E) and the % of the remaining N, B K, Ca, and Mg (F, G, H, |, and J) in
the decomposing leaf litter of Pinus densiflora and Pinus thunbergii.

EPet el (Fig. 3G). o} 2712 whsio] 2 s07l A7} Fole 2o 27
AUR Gga B8 GEo] Bolngel o 2E ¢ o 28 Bl 2 Aols molx] Ptk 21k vl
5 7 S

=
& Hoke 29l 371 717 5SSl Haet &, A 719k 60708 B & FE HFS 44 1.51,1.28mg g™
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olglom B4 Yol A% 2o 2719 el Aol
g g2 2471 099,079 mg g 'l QIth YA o g 2
ol % Yo g 2 2700 4145 Fashs AL
2 HAET Qe (Swift et al. 1979; Klemmendson et al.

1985; Yoo 1991; Kim et al. 2003; Lee et al. 2006; Namgung et
al. 2008; Mun 2009), ©] &2t FF2 Zgol Y9 f71=
A 447t ofyB g, 97 o] Q] AlEof oJjt ¢
¥ H A A 9] g Zo = ekt (Fig. 3C) (Xu et
al.2004).

4 AT % 35.68% = T8t AlEE Do Bol7IZt 5

H55l 717k vehA] sttt #5& Y o] Ealatg

mE 29 FEEL B T o/iE A F 121.27%=
7

742 Aelsta 771517k A4Eo] 60
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U 999 2ol 5 Ze e 2710l 16.56
mg g 'olleH, Z5f 97l1E B F 20.75mg g ' = 57t
3 H, 2719 AT F 1830mg g 2 AASHIT} 1871
4 A7t 3 19.62mg g = THA] AA5] S7HE H 6070 E
743 & 1923 mg g ' 2 A4S, F3Fe] WFo] 9o
L 2oli7h Aaggol whet de o] o] 22 4%t
o5& Y49 7] e T2 19.55mggoleH, 9
N A3 £ 22.78mg g ' & FTF6HA T 15709 At &
1829mg g = A5t 6070E At & FA 5] A5t
o] 22.19mg g\ & YEIL, 27] & 2 2po]E HolA]
23kt (Fig. 3D). A2 A2 A (M 2H) 9] 744 4=
AR ESAQ] AE2EEH RS E 9] o] o2 4
ol Hlste] §-Fo] Arkal B H v} Qlth(Edmonds and
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Thoma 1995; Kim et al. 2003). 12|t} Klemmedson et al.
(1985)-2 P. ponderosa®] 73-¢- A 2] JrEFo] 27|t
F =oH, F7] DA A AA5| HEEE AoR
2235 v SJel & 24j9] A 4915,
2ol 9 9o Zw EeS AHEY A Uy
2ol & 97l e B 3712 FESF ol 60
= 48.58% % UrUW 717t 77187 dojwt

we H9Y e AEEY Aeole 6ol B+
45.08% % A|452] Q] 2 7]2}7} olO}”q‘(Flg 31).
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mg g '°13loH, 671E B & 1.18 mg g 71HA] AASHR
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O] Eofhy Sk vl Fe AU U el
g0l utvl b vl fARSE ARRes Hloh 27
s 92 147 mg g ' 2 AURo] B ThA 2
UEbt L, 371 B3 - 0.88mg g HA] AATE & A
o= F7tote] 607HY AT ¢ 1.84mg g ' = HEST
(Fig. 3E).

271t F AUF 999 nile Eee F
717t glo] 77187}k x|&2 o= g of £5) 607
O] HEEL 36.03%S HEFHS o, B&2] ¢ A
o Azie} §Al1A A4H 02 21517} dofut 607
A AT T =2 44.99% 2 VFEFSTH (Fig, 3)).
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st &5l 60702 A & AUT YA FE YE Y
HEEL A7 42125307 24.79 £1.98% 2 AUt
T&9 94 Bl 3& g9 Bl AU YE Y
Hajlof v|5|] w2A] dojyict 6o/fE BT & AFE Y

B FE YA Bl (k)= 242 3.027 3,592 H&
UrepetTh AUR gl
ol W2 C/N, C/P HI-&-2 2719 242} 14.4, 144.1
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