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ABSTRACT

Seasonal patterns of decomposition and nutrient release from the needle litter were examined using litter-
bags in coastal Pinus thunbergii forests in nothern Kyushu, Japan. Dry matter losses from decomposing
needle litter were smillar in all standsover a experimental period. Mass loss in dry weight is lost rapidly during
the first year, and thereafter the rate of loss slows. Litter lost approximately 40% of initial mass in 1 yr. The
predicted decay constant, % values ranged from 0.5 to 0.6 Decomposition half-times (t,s) ranged from 1
1to 1.4 year. In the decomposing needle litter, the concentrations of N and P generally increased with time
while the concentration of K decreased. A decrease in absoulte amount was noted for K during decomposition
while in an increase was found for N. The order of mobility of elements was K>P>N. Miﬁeralization phase
of N had niot appeared during the experiment.

Key words . Pinus thunbergii, needle litter, decomposition, mineralization.

A EEgbElo] BRIk, =8 S HE

#® ® = B{bas HEE AHse T2 BRERA

A Aol Jlodde, MK difel

Litter24] #hitio] BTE $71%9 SBEE  Jold ol EMCZ HYP Ao |24 H
2 FmAkERERS] WHEBE UAM EEI UE W oo AEREE W Ea EEe fBRY
£ A&t FHRYAY B5EES oBER 15k £&EHE #HEdo (O Connell, 1987 ; Blair,

! e 19914F 7H 268 Received on July 26, 1991.
t TR 28 %P5} Department of Forestry, Kangweon National University, Chuncheon 200-701, Korea.



304 iBRAIE Littere] o9 N,P % K9] ghe

1988) . Litter o st ®|aorol EyRkel o &3t
= HFEA litter HIES FHH (Fogel and
Cromack, 19777 Aber and Mellio, 19803 Berg
et al. 1982 = Mellio et al., 1982), K&
(Meentemeyer, 19783} Swift ef a/., 1979) %
WS o g (Swift ef af., 19793 Huish
et al ,1985) 53 F#d ©wE AT ot B
ARl oA e A& gloh

BEERRS EBRIEREY RE REEKES
ZH8 #EEg A L3l & 4AHE o
2 et (haE, 1988) AdubAbRlel Bl&) FFIE
REBRETA Fod] £REMoE TEEY #
#hol wrhm chGEHE, 1987). whebd A& gl
A EERE 4o E R EoA Eae
&R = 54"-“3}—‘:— Fro 2 A BHRIE
litter?] 4 % o] o2 |HITEN,P,K) 9
ghgol ohshed Headshad Tt

Fol4dg

W/EH X FE

A A2 AN gk i 5% 7 2]
IKINOMATSUBARAS} UMINONAKAMICHI
2 (o]} “I"Aly o} “Uxlder 77k £EHT
oh) o] EREEHReR 24 A dddd AERE
o] BEFE 9 Moo BEe BIEHR(ZE 5, 1987)
o} b,

e 19873 10¥€e] Urld9] tRRol A #RHL
g EreEdl Be I litter 45gGREERHA)E
20cm X< 30cm(2EF 32 1.24mm) 2 b8l litter-
bagell 2%t o] 5% 1 % U mMxlgel 37144
A FERL AJE Effel AAT F oy
T 3oz nAIgct REMME 432H2A,
A A 717k 9l AHA 2 FEEAA 3A4H
litterbag-& ks ch. litterbagel EmE-& s
o] glo] &¥E, BHH Sl Eolew A7 e
D2 EHe R SR R BAT e, 9
52 AAYC EkE REe 60ColA 48417
g &, 3fe 2R e &8 shedd
AMAslL gERES Y. N, P = Ko o4
L ozt A4 B4k 3] E litterE FE
o2 Hojd FEY AL AA Imme HAE F
2}ehxE BEEsle] STARERE k. N CN
2 (Ao glon, Pt dehiyz B
gy e K HNO,-HCIO, 8 REEoZE B

A el

RIK(ESE & BEFRtEe R —7*%14. litter bag A
271 7bFe] il MAELS BRERRE 5%
A#&E ol&do.

BR Y ER
iliﬁ*
BarErRrel HBRERS 10022 A Aol
o & B Alne] HEE %ﬁ%% Fig. 1ol el
WAk, 2 ZAROl elA] EEHKS e A
b0 2 litterbag AA 3 < 5449 AAAAE
meE MAE sk, afRE 1R
2ok FAT @A ASE ook 29N EE
Al #RIET AES o] A7zl M E

.
18

GEISIEE:
e

A i I Co U I 1 B R )
atol= H&3] viehx] ggkth. Klemmedson

(1985) 5 k3l JEHikel ponderosa pinetk
ol 49l IElitter B Al 27 1070 2boll =
e ol g FRAee zolrt alA=A
UATE Rustach AEFEA ol Hk
e A 39%~44%, UGl 40%
~43% 2 A, B W HS5He ERe 23 ¥
o}, pineffo] ZE litteroll I3 HEXES 7|£Y
AFA el Hel  FhFARel A 12789 Fol
32~349 (3 - ¥, 1990), ponderosa pinetkol 4]
34789 5o 2k 40% (Klemmedson ef al., 1985,
slash pinetkoll 4] 127¥Foll & 15%(Gosz et
al., 1973), Scots pinetkoell 4] 1272 &oj
279% (Berg et al.,1952) 528 o|% gt 6w}
of 4 FE littere] Gk o] ot

udbH o 2 EEfffo]l il ofel HigEe] F

&

B EMEme s sk B BERo
Apolell X=Xkl #AZE Aol dA
Qck{Jenny et al., 19493 Olson, 1963). 3714

X+E tiERY BHRE, X.vo HiER] FE, kT
SRR, tv SBERCIh o] Rl o %L%P
SHARE k), BRIt o), THEZHME,.
< Table 14 e},

kzke IxddellAd 0.51-0.62, UxI<eA 0.
49-0.639] HHdow, IxRHei= [-22AT
A, UAldo| e U-22A ol A st b4 wh
Zo] olof ulE jERol 2ot s 111 W U-1
A i AL Bgo, WAY 9 Ax
Ab QdBzrel el =R Yokrh. #E litterr}



W|EAEESE 80(3)5%, 1991F 94 305

100
IKINOWTSURARA
S 80 T
& s
N,
= o,
£ o
< 60 B
g S o
8 g pY
" 100t .
2 UNINSAKNI O]
<90
E ~he., T e
- =~y 020202020202 —Zt vt
5 % "I
S 10
g ™
60 - e -
3o
B SO

Ly 100 150 200 =0 300 350 450
VA FE R VAT R B g tA S0 il 1D 13 P
Caleder date

Fig. 1. Precentage of the initial needle dry matter
remaining after various periods of decom-
position. Values are means and standard
errors. Sample size=3.
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Fig. 2. Rate of daily loss in mass of decomposing
pine needles in two experimental site (A
and B) over time. Negative values in A
and B represent net gains ; positive values
are losses. Precipitation (vartical bars) and
air temperature(curve) of Fukuoka city
are shown in C. Vertical bars depict stan-
dard errors.
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Fig. 5. Changes in potassium concentration in
decomposing Japanese black pine needle
litter in litter bags. Vertical bars depict
standard errors.
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