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- Abstract: Coarse woody debris (CWD) is an important component in forest ecosystems and has a significant contribution to the
maintenance of forest ecosystem health. A total of 17 plots each with 20 m X 20 m in size were typically located and sampled throughout
the Fenglin National Nature Reserve. Storage, diameter, length, and decay rank of CWD in broadleaved-Korean pine forest were
investigated. The results are as follows. (1) The CWD storage of broadleaved-Korean pine forest amounted to 75.61 m>-hm 2, of which
down logs, snags, stumps were 66.24 m>hm~?, 2.03 m*>-hm, and 7.34 m>hm?, respectively. (2) The dominant diameter classes of down
logs and snags were 11-20 cm (46%, of total CWD in quantity) and 0—10 cm (45%), respectively; the dominant length classes of down
logs and snags were 0-5 m (66%) and 6~10 m (49%), respectively. (3) The distribution of decay classes of CWD presented
approximately normal distribution, and mainly concentrated on classes II (28%), III (35%), and IV (26%).
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HI'E (Introduction)

AT (Coarse woody debris, CWD) R #k
HESRENEEART S, NERBERESRES
BB ERREEEERENERY. EANEN
LAY T E S PR SR EKIZ R, W
BmEFAECR. RASIMFHMERD, A
EHEK. Btk tmiRghael, EETHKES
RESHENEEMEATACWDERMKESREH
A ERA IR TARER K EXMEREF TE
HRTR R

HAr, BSMEX CWD MFRRNEEE, WK
B, CERSHE. mBER. wE. SR, £
R, 28BS HED: HRNEEEEFR
FEEE. e ARMBKMILBEREFRAY, RE
20 42 80 SERFFEHT CWD MIBFA, EHFR TR
Kb TR B, Tl RHF I A A AR 5T TE B AR vt
—33 RE, BN CWD WARABEERRPECESA
B SHRENENFRESREEFTHZ®; HRX
BREBEPERKOWKR Y, WIE XBKE, 4
MHEABRE =KX 2 — R/ R KX CWD FIH
REHIHFAZN..

INEERERBEREBRRFPEXABRRE S
B, EERERNEREN, BREHWRE T KR
SRR R AE RN AMBERS X2 —, B
2 E A9 AR AL R AR B AR G R IR 4040 5
MM BERKRX . B2, KLKRBTRIATH (A
AR BN B, RAKBBAER. FH, R
PRBHZL BB, BOXHRA CWD K&,
SRR £ W, # TR ESRAEFIE
. ¥EEFEPX CWD M8 R ILEMRE, xHHE
ME¥ESHAZRES. CWD BEHEEHAFTEENE
Xo #t, FAHREFERERE BRRF X FHL7
HWREEHES, 8ot OCWD B S4AM; ©
CWD W2, KELH:; QCWD KIRIEAERFLE,
U A3 — B RABIA CWD MIBhE. SR HER
HAFHEE R

2 IRXHBEMHEAE (Study area and Method)

2.1 BRMER
EFMRERFERETEX (128°58'~129°15'E,
48°02'~48°12'N) T/ Mk Bits, B

LAEETAERLRER, HEH 181654 hm’,
HBABEE RN 95%. R X TFE, BIKL LR
., BIER, =ZmHK, BREEAE 285~688 m
Z 8. WA FERBAZEER, FEHRE, FREREEX
/NI 9 %, ARFVHRKK/MNE, AREKX, #
A— A TERERIK R AR W S R P 10 R 5
FIMEZLW, BAKEYERERSIBHLS SRR,
SIETEE, FHRHEKX, Ak ELAFBREAT
REEEE. EFHEREE-0S5 CAA, BiRER
SEK 349 C, HRBIETEA44.5 C. T
KEH 6405 mm. HIEWFBERKEERHLMKT
fHb BRI A RK L, BT REUEREM
R A IR A E.

R X AEERBEH, BKELEHX RPN
ZIGTX, M A R A £ R RS, BRE
HAl R RARIMHKREESRERFETE, HREKX
BIAX . &M FE LV (Pinus koraiensis). R¥&
1(Abies nephrolepis) Z-1%(Picea spp.). Y& EMFA
(Larix gmelinii)%; FMWH B (Tilia spp.). PHE
(Betula costata) 7K B¥0(Fraxinus mandhurica). 35t
(Phellodendron amurense) . # #k ¥ (Juglans
mandshurica)~ 8% (Ulmus spp.)« AR (4cer mono)-
% 1 ¥k (Quercus mongolica)~ B ¥¢(Betula platyphylia).
A% (Populus davidiana)% .

2.2 HRFE
2.2.1 Mkiﬁﬁﬁﬂ

B B §5 LEHCWDIER A — M E—HEX, 7
FARMKE. % FF RGP R AFFREE, 5
AR SRBTR R E R G ECwD!,
AR CWDE XN EZ> 7.6 cmfUFEA T, I E
A (ERED « SRR, KPEANER27.6
om, 3 H5ME R < 45 HFEA TR, GIERE.
FUR R AR RS, M ARME> 7.6 cm, SHh
A > 4SCHIFEA; R I RAAE RIEI AR,

20104E7 A B EEEARE KK B R GH R R0
MR, $RIR SRR R E 1 THAE M, BEBK D 420
mx 20 m. EARFEKE. IMEER. FRER. K
WEBARLER: HIAIDREEZ. W8 RHEaR
R EARIRRE . WECRR12], EARRERRE N
EARS N EAES: L 1. 0. VAV GRELD .
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Tab.1 Classification system of forest CWD decay class

3 fR% FDecay Class

T H Item
I I m v v
<10 em ¥ KB
o <5 cmf¥ /MR : .
_ B2k ] % BV % AIFE
Branches, twigs Twigs less than 5
Present Twigs less than 10 Branch stubs Absence
and leaves cm stubs
cm stubs
B Bz T, BE 1 KE L KAB % % Absent
Bark Intact, tight Present Majority present Majority absent
s, REE
Amgciryt RBE, Ré RE, R e HORRR, B
243 n y AR s IR
- T T oy X TRBR, B
Wood texture Solid, original ~ Solid, original Semi-solid
) ) Partly soft, original Fragmented, faded
integrity color color Original color to
color to faded
faded
X, 90BE; Bé
ARG SEER PREA, HEH B H AR REAK
= ra¥izpu A
_ x x RS -
Vegetation Mosses cover less 50% More shrubs,
No present No present . Few shrubs,
condition than 35% seedlings, Mosses cover

seedlings, mosses

cover about 50%

more than 60% of

surface area

222 AMHE

AR RBEAREBE AR L

3 &R 5494 (Results and Analysis)

3.1 CWDE B SHEEHR

_(z/8)D* +D, L,
10000

14

Rb: V ABAMEARER @Y Dg. D, %

PERARIEER(em); L, HEAKE ().
FESIA, BB AR B,
V=DBA*H* f

R VS SR SR S A 0 R (),

DBA ok SLA B Bl 5 T B () (BHAE % o sk 7 T

B): HREREm): f NATREEIARE 041, #

HEEE 1).
223 ST

BT $E R FHECXEL 2003 #ISPSS 13.04: 1t
BAEBAT 53 H7

MK 2 LR, FHREKXGEFX CWD HEL
BX 7561 m>hm?, H¥, AN 66.24 m’ hm?,
Fi3r AN 2.03 m*hm?2, WA 7.34 m*>hm2, 405
dr CWD SIEH 88%, 3% 10%; MK 2 BalLL
B, WL CWD BRSO 389 Nhm 2, 3L
dr, EIAH 268 N-hm?, FH3LAH 52 N-hm2, Wi

#2 CWDRI'E (m*hm™) 5H¥ (N-hm™)
Tab.2 Storage (m*hm) and amount (N-hm"z) of CWD

HA TR KR

mE Source of CWD
em BN ok e e man

Down o

og Snag Stump Total Significance
1861 ‘

66.24 2.03 734  75.61 p<0.01
Storage
i 268 51 70 389 p<0.01
Amount
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#70 N-hm 2, 43 5l &5 CWD S Bk 5 1£169%, 13%F118%.
ZACWD BB BAREHTTUEY, F£CWDH
EAARST, BEARRCWDHM TS, LKW,
FLARERD, KRR BENER(P<0.01).

Il 2/ Down log
e B % 32 &K Snag

B
o

w
o

B 4 LL 1)
Quantitative proportion (%)
5 3

0-
0-10 11;2021-3031-4041-5051-60
it 9 DBH Class (cm)

1 BARHILRNBR S
Fig.1 Distribution of down logs and snags at various DBH

classes

3.2 CWDR%. KBS

BE G RIECWDTE AN F M2 H ST AP A
RS . BL10 e A RFT, KBRS LR 4
H0~10 em. 11 em~20 cm. 21 cm~30 cm. 31 cm~40
cm. 41 cm~50 cmfI51 cm~60 cm/AAMM 24 (E1LD,
METATUE S, FRERFRP X EARMMIIARER
SGHEAE—EAELYE, EEREKEM, CWD
MEBBRERD . BEEZAERE —EHNESR: 5
RERBFEFAEEBRK, F0~60 cmit B AHH 41,
P11 em~20 e AR, & S EAKEK46%,
TSI ARRE S LR ESD, FENAHTE0~20 cmi
%, HLL0~10 cmBHAME (HBHIAKER
45%); BIAD21 cm~40 cmBEMMER BRI EH
FTHOLA, {B7E41 cm~50 cmfBER M MASE RS T
RELAR: KT 50 cmil K2 MCWD RZEBIAR T K I
(<5%), PEIKRFEE. NEAAGEITLUER, 2
0~20 cnHORIIFE T E B, BRABEHEMESR
PR

KELHRISCWDIEARNF K E R T- A B
G HIBREEL . PAS mA PR, B EIARRF AR N

0~5 m. 6m~10 m. 11 m~15 mf116 m~20 mP9 /2% ( K.
E2), MERFTLUEH, ERBARFXCWDKES
HMERBK, BAMEIAKREKESS S H0~5m

70

B #k Down log
B 1% 32 K Snag
60 -

501 |

40 B :

Lt 14

Quantitative proportion (%)

30 { [

(IR
I

=

0-5 610 11-15  16-20
[&% Length (cm)

B 2 BRI ARKNKES
Fig.2 Distribution of down logs and snags at various length

classes

M6 m~10 m, 435 CWD BEER 66%F 49%.

BEARMBEREKENNMN, EREBIEFHE,
EEYRISA, TR SLARAMEEE R A = PR
WY, 26“URME. B o~-Sm KBRS,
SIARMEK BB ETHEA, 25&EH 23%, 13%M
5%. NZBFRERATLUEL, FRER/RKRFX CWD
KEEDE 0~10 m.

3.3 CWD RE& 54

—RUCHAE AR KA 5 R, A LG 3
K&, BT UL FAL 47 T BB EAFAE . AR
BEEMRIBBIAREARRF IR IET-AR BT &y FIREK
th (WE3). NEBITLUES, BIAREEMER
EAZIEXRS M. EMRFXBEEEN . NIMIVE
FEOBARIEERS, 50 B EAKTI28%, 35%
126%, 1 5VEREEHEAKED, 4504 28A
3% R18%.

4 %5118 (Conclusion and discussion)
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Fig.3 Distribution of down logs at various decay classes

BI&A475.61 m hm?, HAEAK%66.24 m>hm2,
SEARN2.03 mPhm?, WHERT.34 m hm?, &HKEE
EEERER (p<0.01) . KBFFS HFFF1E2E
NEZWRHEAKEREBRRP KX (76.80~102.53
m*hm™>) B ECELEK Tl ERAL R (78.88
m hm?) KIBFSE RARGL, ERBIE—, CWDA
BHEEBEXNFHHEH AL R (363 Nhm>~417
N-hm2) #4, {Ettii,fﬁi‘ém%ftﬁamﬁﬁiﬁﬂhlzm
BIRGR (114 Nhm™) B, X885 AR
REMNCWDHIE XS4 HiERRAE R HEHRR
KPS, H A ERRE HARGCWDER B HT72
mho?, BREFETIE138 mihm?, ABIR TR
HEICWDIC & 5t R R ARG E R B AT .
(2) CWD ity SAU, —RAkAAAEK =
SREZRHRAR AR BRIET; —RRMBE . BE. K.
FRAFHRESARTH; SRREEANTH. &
BT, KRGS B A REERR) BRI,
FARKK S R HE  RRTEFRIMEME A EE S BUE
SIAEBER AT, ERAERR QRED
X, ZBAATHED, ORBEFARAEFHEEY
X, HHRBASZELTE, 4P RBREIRRYZ #.
FHAMAE R ERFEF X EAGRABEUR. B2H
RTRF T EHE B EMERAERR N E, AN
T CRARD. BARARFRREXERIER N, &
SEARKIFE R E B RMAREIE . AT S R0 8145 i

“R,
(3) FHARRPX B AV R EA
HRES, BRESM, XSHETRA RN
TS ORI B AKX DB B0, BR BT
AR RN LR RGN E SRR, RRBREZEH
W G 2 S e TS R 2 BT R U, 1 Motta %76
MR 7 AR STS ERH CWD 4678 1 AT
S b, BB K LR R IR AR BT
S5 CWD EEAHE ML b L g2 Et
CWD f—Se B . (L34 — LA E BT A
RIS, KRR RGN, SRR, B
BB — N — 5 HATHE, TR IR R R I 0 b
T2 B, FT A — BB R R KRS+

4) HEFIHMREERR, BCWDEER—
MBI B KEKEREY, FEREgHe
BRI RS I £, Ti/AM T CWDI A AT
(LI SFCWDRR R IR, AATE ¥k R 2 2
HKCWDEBHES RE P ERN LM RNERE
#, HEEWERRED SRR R R 0
WE ., BRESREPRZEELOCWD? B4
HRREF4? %, RERARBRIPRCWDEE L
EREEEHE.
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