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Nutrient Dynamics in Decomposing Leaf Litter and Litter Production at
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ABSTRACT: We measured the litterfall quantity and investigated the nutrient dynamics in decomposing litter
for three years at the LTER sites installed in a deciduous broadleaf natural forest in Mt. Gyebangsan, South
Korea. Litterfall production was significantly different among the sampling dates, whereas it was not significantly
different among the years. The total annual mean litterfall production for three years was 6,593 kg ha™ yri1
and leaf litter accounted for 82.6% of the litterfall. The leaf litter quantity was highest in Quercus mongolia,
followed by leaf of other species, Betula schmidtii, Kaplopanax pictus, Acer pseudo-sieboldianum, etc., which
are dominant tree species in the site. The mass loss from the decomposition of leaf litter was fastest in Cortinus
controversa (100%), followed by A. pseudo-sieboldianum, K. pictus, and B. schmidtii. 100% of litter for C. con-
troversa, 96.1% for A. pseudo-sieboldianum, 92.8% for K. pictus decomposed, while 66.2% of litter for Q.
mongolia decayed for 1,003 days. The lower rate of the mass loss in the litter of Q. mongolia may be attributed
to the difference in substrate quality, such as lower nutrient concentrations compared with those of other tree
species. The concentrations of N, P, and Ca for five litter types increased over time, while the concentrations
of K and Mg decreased over time. Compared with the nutrients in the litter of Q. mongolia, the nutrients (N, P,
K, Ca, Mg) in the litter of other species, C. controversa, A. pseudo-sieboldianum, and K. pictus, were released
more rapidly. The results showed that the mass loss and the nutrient dynamics in the litter are variable
depending on the tree species even in the same site conditions.
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Fig. 1. Topography (left) and view (right) at the Long-Term Ecological Research site in Mt. Gyebangsan.

Table 1. Soil physical-chemical characteristics of mineral soils (0 ~ 20 cm depth, n=5) at the Long-Term Ecological Research site in Mt. Gyebangsan.

Values are averages of plots with standard errors of the mean in parentheses

Soil Particle size (%) Soil OM TN AP CEC K Na® ca” Mg

depth o N o

(cm) Sand Silt Clay Texture (%) (%) (ppm) (meq./kg)

o0 80 49.8 122 5.23 7.35 0.23 19. 148 047 0.09 175 1.17
25 (33  (08) (0.14) (0420 (005 6321) (247  (0.06)  (0.004) (031)  (0.04)

02 411 46.3 12.6 5.19 3.18 0.14 12.1 15.4 028 0.08 0.89 0.83
19 @8 (0.7 0.08)  (021)  (0.04)  (197)  (1.58)  (0.04)  (0.005  (0.19)  (0.06)
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Fig. 3. Composition rates (%) of each component in litterfall at the
LTER site in Mt. Gyebangsan.
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Fig. 2. Seasonal patterns of litterfall production (kg/ha, n=4) for 3 years at the LTER site in Mt. Gyebangsan.
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Fig. 6. Nutrient concentration (%, n=4) change of decomposing litter at the LTER site in Mt. Gyebangsan.

H T"i‘—&H 5_7101]
g, olsh ¢ ks

S AR SR g

23] Z7hst

]

Kim 5(2003)2}F #(2005)2] Axfeh= A=|eHA] 29k
Bt QA FET U > STUT > GESU > A
> Heho] o8 A 5o £ fAk B vE

= B AFAE(FR 1991, Kim et al. 2003 zHJaW 2005
2005)8] Ao} dx|sh= Aolnk. 75 Wt ZE %E Al
R > SSU > U > GESUEE > BFhRe) o)

F.__.a

o A 02 g

SR 73

oot
filo
f

S5 01919 47l F2 A Al A

R O R ELE
ool e el v

o
ol uj3) 8501 A9l
(003)9] 23}t ek

otk £ W e F=
!
]:

mﬁ

>}L =

Qi
L Sy
S > AlAUE > abduRe] &

%_ A= > EeR = >
2 Aairol -1 Agk] I
el Al ey %E‘C 571
P S Beled), o
A I R
w23l 24 $71l= s
champ (1987)] Az}e} Ux|3]=
%:.J_’E‘ —EEL}T > H]—DH/]—T
el elich
53 elol o) Sust o] ol oI G FE
ol 4 WS A5 2 03, viele] o) Sk 55
> GUEUT > SUT > vl > Ao o $4

Lgrhar Bk Kelly9} Beau-
Aot} 18 Wt vkl

FUEUT > SUT > A

Is|



= ‘%34 v‘i-oH iw} 4?3 LH - FEehE ke 4
AA7=0.861 ~0.949)7F 9155 B3k Rawat} Singh
(1995)¢] A, 722jaL Hg o] A7k
F71EHES Frt 2ol ofs] Y] Eallgo] vhofzirta
B3 Hart 5(1992)9] Ayte} 43| dx|ak= Aoluk

o my fo = fo oy
ox,
Az
oi
rL
/;1\
f=3
OO

< =
~
AN
O
=
o0 T
f
=
38
A
o
o e
m
o

>

O:
o
X,

319
ol
e

2

lo
o
S
=
2
rlr

x~

=

e
r2
-
i
o

O] 552 el &= AYE Agate] A &
71 ATHLTER) ZAMAE o 3
| a2 UG Bales A Y
15 A7l = BAIHoR2 Fo4Ql ztol7t 9l
Q1 zfo] 7} VFERFA] gkkt). 3
S 6,593 kg ha ' yr ' o]lom,
F282.6% oIk TEE HUFE 2
7_D}url|1 glo] ].z} o op Ecﬂ o

99 YR D B4R D YRR 2 5 &
e}

&
o
=
)
r?ﬂ
o, 4

c

1o 4T o
Z e
(2 N
9, AL
}.G At
¢
O
o
off
X

ofy
[
o
28
N
ol
ﬂ‘
T

N
ol
rlo

¢
p

™ ¥@ 12 off 2
o ™

__)rl_l‘(

9

o,

=Y
r L

Q,

i

i

o N

~ 1:?); [

P

o 1o,
o

A= o
ofN
ro,
>

a9
= =

i
AL
i
b
o
flo
ol
o[)lt
fﬁ
ﬁ
%
T oftl

jrr
alo

1‘
[
_E

el H] oH w3 —LJJ} ““La} 1,003
7F ok 2L Ul 100%, SRR ‘%?3
96.1 %, o 99 92.8%, BT Y9 81.4%, 183l
U 94 66.2%7F e E ATk Al o] a7t LFJ
Al e 2 v 5] HWedoll vls) A 9 Ul @
2 O T 22 7149 A ARI%1 Sl ® YElT ZE
I upvlrS A9 S REN, P, Ca) TS w3l 7] ol
Hsl 99 a8l B 5 FUreRdTh g 9 el o
oF OO]:,E_(N) P, K, Ca, Mg)«] H=2ko ZZ%) DH:}‘%L]J]:_
L 50 wejo] Ak el Hls) whE A o= vEpsith
ojo} Zre Av= At A7IMEEAA O] --ES] e+
39} o] SElE A Yol oA E =Tkl Aol 7}

o
_@
N

oot ¥
iE
2L
hints
o
[
I
q%

me

n[o

SR, 2005, 2005\ ATARY Barx] Atlg ol s,
866p
AEA, T, AGE, ol BE, M5 1997, Aot

(<2}
St Qle] Sheibsh SRR e AR 55

A4, QED, A 7. 2003, AP AT EFe] o
Q) Rolfah G2 e, Gt Sl PEs = p

=7, Egvd=.

ol

J. Ecol. Field Biol. 29 (6)

HRET, 71, 711970, 335 B edlte] =8 AR o
U Bl el diste]. =8Ikt 7= 4: 49-59.
LI, T, l%"ﬂ AE3, olQlat, AFE, 4. 2005, T2
P eI TAS] B Sz BeRle] Holo} Ha
o] ke o gere) Wik 2005 Foleha) sl
3] =73, pp 216218,
§_L ul:élﬂ o] OOd 71744,] o= a TS, 2000. F= /\]’
o] S ele) Rl ael e Gl Wl §4
31312 §9(1): 41-48.
FAVL 1901, b W O] el mhe gaRe) Sl
(/\4 }\].61-_'4{‘"‘,: 12{}]61—31 3’—7~

o<l 1980. wEte] Ak AEiAlell QlofAe] wede] et
/\}@%’4%%. olsfoztthetul, A&

|, =238k 2006. At Q1 AH|7E 27| TRabioh HeiEe]
S A 9 R el MRE gE A AdEeEAl
29(3): 205-212.

DER, 73, AT st el 2003, AP FTEAA
AEjerd Lz 9 =g a};{-ohﬂg Blaro] ot H]-_L§] ﬁx]
p 113-114.

z‘HT/V\* 2005. /K],]._‘?_ o]HoﬂH EOk pH %Zm EO&,] §}8MLJF 14—
el wgt A(AAFeel=D). arefheta, A€

Bockheim JG, Jepsen EA. 1991. Nutrient dynamics in decomposing leaf
litter of four tree species on an sandy soil in northwestern Wis-
consin. Can J For Res 21: 803-812.

Bray JR, Gorham E. 1964. Litter production in forest of the world. Adv
Ecol Res 2: 101-158.

Chang NK, Kim [J. 1983. A study of the matter production and decom-
position of Quercus serrata and Carpinus laxiflora forests at Piagol
in Mt. Jiri. Kor J Ecol 6(3): 198-207.

Hart SC, Firestone MK, Paul EA. 1992. Decomposition and nutrient
dynamics of ponderosa pine needles in a Mediterranean-type climate.
Can J For Res 22: 306-314.

Keenan RJ, Prescott CE, Kimmins JP. 1995. Litter production and nu-
trient resorption in western red cedar and western hemlock forests
on northern Vancouver Island, British Columbia. Can J For Res 25:
1850-1857.

Kelly JM, Beauchamp JJ. 1987. Mass loss and nutrient changes in de-
composing upland oak and mesic-mixed hardwood leaf litter. Soil
Sci Soc Am I 51: 1616-1622.

Kim CS, Lim JH, Shin JH. 2003. Nutrient dynamics in litterfall and
decomposing leaf litter at the Kwangneung deciduous broad-leaved
natural forest. Kor Jour Agri For Meteoro 5(2): 87-93.

Laj KS, Raman KD, Madhoolika A. 2004. Litter decomposition and
nutrient release of S and N in a dry tropical region. Pedobiologia
48: 305-311.

Lousier JD, Parkinson D. 1975. Litter decomposition in a cool temperate
deciduous forest. Can J Bot 54: 419-436.

Olsen JS. 1963. Energy storage and the balance of producers and decom-
posers in ecological systems. Ecology 44: 322-331.

Rawat L, Singh SP. 1995. Leaf litter decomposition and nitrogen concen-
tration in decomposing leaves of a Quercus semecarpifolia (Smith)
forest stand of Kumaun Himalaya. Commun. Soil Sci Plant Anal
26(3/4): 411-424.

Sharma E, Ambasht RS. 1987. Litterfall, decomposition and nutrient re-
lease in an age sequence of Alnus nepalensis plantation stands in
the eastern Himalaya. J Ecol 75: 997-1010.

I



2006 12€ A 7] e ZAA 9] G ) 591

Staff H, Berg B. 1982. Accumulation and release of plant nutrients in 67: 670-683.
decomposing of Scot pine needle litter. Long-term decomposition Vitousek PM. 1982. Nutrient cycling and nutrient use efficiency. Am Nat
in Scot pine forest II. Can J Bot 60: 1561-1568. 119: 553-572.

Turner J, Lambert MJ. 1986. Fate of applied nutrients in a long-term Vogt KA, Grier CC, Vogt DJ. 1986. Production, turnover, and nutrient
superphosphate trial in Pinus radiata. Plant Soil 93: 373-382. dynamics of above- and below-ground detritus of world forest. Adv

Twilley RR, Lugo AE, Patterson-Zucca C. 1986. Litter production and Ecol Res 15: 303-377.

turnover in basin mangrove forests in southwest Florida. Ecology (2006 129 59 4 20061 129 199 A=)



