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ABSTRACT

The seasonality of leaf fall has important implications for understanding the response of
trees’ phenology to climate change. In this study, we quantified the leaf fall pattern with a
model to estimate the timing and speed of leaf litter according to species and considered the
nutrient use strategy of canopy species. In the autumns of 2015 and 2016, leaf litter was
collected periodically using 36 litter-traps from the deciduous forests in Gwangneung and
sorted by species. The seasonal leaf fall pattern was estimated using the non-linear regression
model of Dixon. Additionally, the resorption rate was calculated by analyzing the nitrogen
concentration of the leaf litter at each collection time. The leaf litter generally began in early
October and ended in mid-November depending on the species. At the peak time (T50) of
leaf fall, on average, Carpinus laxiflora was first, and Quercus serrata was last. The rate of
leaf fall was fastest (18.6 days) for Sorbus alnifolia in 2016 and slowest (40.8 days) for C.
cordata in 2015. The nitrogen resorption rates at TS0 were 0.45% for Q. serrata and 0.48%
for C. laxiflora, and the resorption rate in 2015 with less precipitation was higher than in
2016. Since falling of leaf litter is affected by environmental factors such as temperature,
precipitation, photoperiod, and CO, during the period attached foliage, the leaf fall pattern
and nitrogen resorption differed year by year depending on the species. If we quantify the
fall phenomena of deciduous trees and analyze them according to various conditions, we can
predict whether the changes in leaf fall timing and speed due to climate change will prolong
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or shorten the growth period of trees. In addition, it may be possible to consider how this

affects their nutrient use strategy.

Key words: Deciduous, Leaf litter, Leaf fall pattern, Fall phenology, Resorption
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Fig. 1. A plan (left) and picture (right) of 36 litter-traps installed in GN.
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(1976).
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SR8, 7HERE(30.89), AOILF(29.6
o), THEUH25.8Y), BuiLH(18.6Y) o= %
Al Yepit.

Table 1. Leaf fall phenology of each species in 2015 and 2016 respectively

Year Species®* T10—50(days) T50(days)

Beginning date™

Peak date”  Duration of leaf fall (days)

2015

O.s 16.8 306.3 10/17 11/3 33.6
Cl 10.0 291.1 10/9 10/19 20.0
Cc 20.4 290.7 9/28 10/18 40.8
A.p 18.0 300.0 10/10 10/28 36.0
S.a 13.2 296.0 10/10 10/24 26.4
Etc. 133 294.9 10/9 10/22 26.6

19.9 299.8 10/7 10/27 39.8

2016

O.s 15.9 311.7 10/22 11/7 31.8
Cl 14.8 290.3 1072 10/17 29.6
Cc 15.4 296.4 10/8 10/23 30.8
A.p 12.9 292.6 10/6 10/19 25.8
S.a 9.3 299.8 10/17 10/26 18.6
Etc. 13.5 296.5 10/10 10/23 27

22.4 301.7 10/6 10/28 44.8

" See abbreviations in Fig. 3. ™

indicates Month/Day in each year.
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Fig. 5. Temporal changes of nitrogen (N) concentration
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of Quecus serrata and Carpinus laxiflora at 2015
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71oll= A7 ek B Ao A= dstol| &gt
7| o]l IS AQAlE 2 et Har
%=]w(Samish, 1954; Vegis, 1964; Doi and Takahashi,
2008), "= F5-] HY A Aol A FFE vl
A= AL oF |25 7hEo] AlRRE wi7hx] o]
7| S7F giizelgkal A%l Qlei(Dragoni and
Rahman, 2012). HIti= A2t 7had Hde 2710l
2k 7]7]| % Sl=t|(Esudero and Del Arco, 1987),
Al SW, 7123 FA 7IRte] wlaA dAet A
o] Ugme 27] dg2 7o =29 7
EAE AEsh] fistoletal A QUti(Reich and
Borchert, 1984; Wright and Cornejo, 1990). ©]&|3t
A= ol FYg e oM E SFuitt 9
o] T whgom wislal 4 918 o= djur

Hro] Wojxt 71ZHT10-90)& 7hxjstero] 17
Ueta Bl B deite ARe B
(Fig. 3), 28e] FATEY sh5o] ARIRE 22
Fof ZuLbe] Yl 717k 212 25.045} 3429 %
H A9} Hls=gt 20| it Tateno ef al., 2005). A
o AQkollA= ISt el Sk s &
FET YUY 7|7te] 229 - 113UE Z Aoz} Vel
=, o] WojAle &5rt ZF % Ao AeshA -
SelA R A Apolof] F FRE 7] wfiZol
2}al B E K Dixon, 1976; Kikuzawa, 1983; Milla
et al., 2005). ut oYz} Del Arco et al.(1991)=
2zt Fo| 4550] 2 AU FAZIE o4}
o) WHle] ~EZWS Zolr] Sjgoletn Bh,
Wanng et al.(2003)-% &4} o] F4kal 2ol
Helr} Q= =GR W H(Kandelia cande)

[}
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oA Yol HH3| Eehsts ol w2 dEel
ofgt 2EAEY A GRoletuE Bt

3, 5-B0] galt Ere] WIS Sof e} of
2X)g 2] U2lo] ASahe S5 o) Al Al
2R 1.76-2.31%, AV 1.72-2.17%, ST
U 2.12%, ZHuE 2.05% $~=°]tiSon et al.,
2007). 2t S48 2 9559 Bt Al FEe
2.22 + 0.74%216)|(Aerts, 1996), o]o|| B]alo] 2 &It
of 4% 4591 BT Aoluto] Y A
= WA e Szolgir), w3 5 A7 o5
7hA e A AA=(2.22 £ 0.04%; (Kwon et
al., 2014))1} Blasto] e olQl=t), ol ¢l
Wl s Bk 4 ol whe el Aol
RS Wwo] W] wjEo|cKKitaoka and Koike, 2005;
Larcher, 2003). 99| AL X&A 02 A
sho] Hgo] A Aol Faof ol=FE=d, 11 4
2o o 304 A 2ANE BELo| FHUR Yo
45T 1.0% (Park and Lee, 1980) L €= Ak
o) AZR, ARUE, SURE o]7old Y
Q470 el AL 10%} vl fzolgict
(Jung et al., 2007). o]} H|Ws}H-S w 201592 =
U7 9ol dars=(0.79%)= dide= W
Szeolgict

wepa] AAIRE T T Ha FE Ao|= A
A ARG A7) Tl Z1elo] ExbRe) A
ofLbEol A 717t 2] 53%2) 59%714] =gk A
2 PAFES BES HISE, 32, 7% E oA
5ol 9 HH=t|(Kobe, 2005; Yan, 2013), 2F 80%
S = QT4 Hokal B o Yasumura ef al.,
2005; Salazar et al., 2011). T3t UHIA O & A<=}
AR i 7t w2 TS AAFEOl RaL A
Qo] QR vk vow o S asksl) 9
off AAFES =ole Aol AUrkKillingbeck, 1996;
Wright and Westoby, 2003; Van Hees amd Clerkx,
2003). o3t o] = AP FE =T R 3
el Aolupre] ARl el W vt
2 7ha|eb HF8(29.6%) Bt =] UERd Ao
2 woltKwon ef al., 2014). E3] AJo]URe} 7%
g 22 Ho| 37] AE #F52 ST B9
Asstn Ao s AAFEC] WA e AT
(Kitaoka and Koike, 2005; Yan et al., 2006), AlojL;
Bl ER H) o Ao ot 71k

Hr} 528 YPAFES HArKFig. S and Fig. 6).

FA G A A7 &5, Te]ar J519] Hsk= A
gol FF= vlAl= ¥ F s Agsh=d,
Z710) gt 9y oA dvht 52
& OIFAIAk Bh=AIE Tetstr] Al &
St Qe Aellol A g2tsl7] wjio|thDel Arco et al.,
1991). wepa] oLt oF, BESH] AE A 5
OJsff 7)o EEdt QoA AHFEo] s
SH(Killingbeck, 2004; Waddell, 2001; Kasurinen et
al., 2012). & Atol| A= Zpado] vl AT 2015
dof| S3re] Yol A7I7F AR A Fe
= S7eto] Aarsrh W Yido] HolEitk= A
= omfsh=t, Slo] ¥ e 2Edle 2948 59
Btolls the %ol Histe] 7hat 2 - EAET
20 BEgsle] S HE S 4= Q= 7187t T dA
FolA)7] flmoz AP JHE, 9 71gte] A
FEol ux= G TgE AolA Del Arco et
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9] Ao Aut UeERFTtMilla et al., 2005). E3F c}oF
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T YEPGtH(Ninemets and Tamm, 2005). ¥o]i} A
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