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Seasonal dynamics of litter accumulation in major forest communities on the

northern slope of Changbai Mountain, Northeast China

ZHENG Jinping'*,GUO Zhongling”* ,XU Chengyang' ,FAN Chunnan®

1 Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China
2 Forestry College, Beihua University, Jilin 132013, China

Abstract ; Litter is an important component of the nutrient cycle in forest ecosystems and a key link of substance and energy
flows. The changes of nutrient and energy in different forest communities can be detected by examining the dynamics of
litter accumulation. To study litter accumulation and its seasonal dynamics in four major forest communities on the northern
slope of Changbai Mountain ( Broad-leaved Korean Pine forest ( BIKP), Asian white birch forest ( AwB), David poplar
forest (DP), and Spruce-fir forest (Sf) ), we harvested litter accumulated on forest floor at the beginning of each month
from May to October in the growing season of 2006. The results showed the total litter accumulated in the four communities
was significantly different ( P<0.05) and the ranking from high to low was BIKP (6.43t/hm®), AwB (6.02t/hm’) , Sf
(5.51t/hm”) , and DP(5.50t/hm®) . Among the four communities, undecomposed leaves and twigs accounted for more
than 50% of the total litter , partially-decomposed litter for more than 35% , and flowers, fruits and barks for less than
10% and 5% , respectively. The seasonal dynamics of litter accumulation showed two peaks in BIKP, AwB and DP in May
and July, and one in Sf in July. The seasonal dynamics of litter components in BIKP, AwB and DP at similar altitudes were

comparable In particular, the seasonal trends of the litter components in AwB and DP were identical, high twig, bark and
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partially-decomposed litter in May and July, but a steady decline of leaf litter during growing season. In the BIKP,
however, leaf and twig litters were high in May and July. The Sf at high altitudes had different litter dynamics from other
three forest communities, starting to increase in May, reaching the peak in July, and showing a gradual decrease after
August. The comparison of monthly leaf litter accumulation between BIKP and Sf suggested that the peak leaf litter of BIKP
in July was largely determined by broad-leaved species including Acer mono Maxim, Tilia amurensis Rupr, and Fraxinus
mandshurica , instead of Pinus koraiensis, whereas the peak value of Sf depended on conifer species such as Pinus

koraiensis ,Abies , Picea and Larix.

Key Words: litter accumulation; seasonal dynamics; forest communities; Changbai Mountain
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AR, RS RO, B AR R W AR 25 R L 1 Y 22 AN S S AR AE S B STA B, RVE  B
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AT 0 VIR ARy X TORE TR o BT ) S AR D5 T A R X L D AR
YRR ) BT AT F TR R WARGE A SGEE O P 4 3 SRR 4 v B e i
B ARG AF T BT R T LI R AR DA RV 216 TR 5 0 1 B 22 A A A Jey , WE S 5SRO0 IR T e
LD [ B 25 R G FR MR 1L B B ARARBR AR PR A LA T S5 0
1 FRSUHE) B AEER

BFFE R T L A AR TR XL, B ARy 41°4245"—42°45718"N,127°33'30"—128°16"48"E,, 4F
FETIRAE 4.9—7.3 CAFFFENT & 600—900 mm, FEIFHRK S00—1100 m 7344 B ZIARBK | FIAERR K1 Lz AR
V&, 1100—1800 m Ny =V AZMIEE o 45 T A PR LAY B SURAR PR IL AR 1.
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Table 1 The community type, the altitude and climate index of the site

s IR 6—9 Ay ; ;
AT e 3t s e 1 BEE 7 G .
BREE g el PR gk puem m O OOIR TR
Y Altitude average Rainfall from Dryness Wetness ® ° Snow day
ype /m temperature average Jun. to Se index index temperature - temperature /d
PO ainfal/mm 0O ‘ ‘ in Jan./C in Jul. /C
/C /mm
BIKP 740 2.52 688.96 489.97 0.65 2.03 -17.52 19.29 133.51
AwB 740 2.52 688.96 489.97 0.65 2.03 -17.52 19.29 133.51
DP 760 2.63 693. 84 493.45 0.65 2.09 —-17.45 19.41 134.86
St 1250 -0.50 854.81 607.93 0.46 3.89 -19.37 16.01 174.92

BIKP: [&M-ZLFABK Broad-leaved Korean Pine forest; AwB: FIHERK Asian white Birch forest; DP; 11454k David Poplar forest;Sf: 242k Spruce-

fir forest
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v I ZL WA PR BT AN LM ( Pinus koraiensis ) 35K ( Tilia amurensis) 5% i1 #% ( Quercus mongolica ) |
AR (Acer mono) 55, FE¥IFE R 31.5 em (F% =8 em & il, UL T E) , MRERH B 0. 8; FEFE KR N BET
( Corylus mandshurica) ZRACILHEAE ( Philadelphus schrenkii) % ; 3 5 5L AN 195 F ( Brachybotrys paridiformis ) .
FATETHRR ( Cimicifuga simplex ) 55 ; TR BEAR AR L, R MR ELTRA N M 242 ( Picea jezoensis) |
VK2 (Abies nephrolepis) A< F 15 M A8 (Larix olgensis) 55 , I 48~ 22. 3 em , MRAARIA BE 0.9 DL I R 2
A RIERED (Acer ukurunduense) | Wi 5t 2.2¢ ( Lonicera edulis) %% ; 325 WA R BEES B ( Maianthemum. bifolium) |
E T H 5 (Carex callitrichos ) 55 ; TIEIAUPAE A E MR, FHMEIR T ETRAR A HHE( Betula platyphylla) , R
THUAE B AR Acer mono) . H RSk (A. tegmentosum)%ﬂjﬁjdﬂraﬁélﬁﬁzj]ﬁ,qzﬁlﬂ@?éﬁ 19.0 cm, #R45y
ABPAE R 0. 7 3 FEWEAR R ARICIE BR ( Deutzia amurensis) 55, 11K EET AN 1145 ( Populus davidiana) , FIR
RERE, AN MR R BB AR ( Juglans mandshurica) VB, (0 AT H B W B R SEIBAE A 16,9
em MO EE 0.8 LA b, #E K2 ) 3 B Fh A AR J6 M i ( Deutzia amurensis ) . ) L ( Eleutherococcus
senticosus ) %5 .

2 MRAE

2006 4 5—10 H AR AR Z=T T8 A AR50 0TE T e #6019 4 DRETE NI SF = 20 i B0l 3 AR MLk
(1% 3 DIXAXFF A R ES )  FER AL ERRIF 4 m 22 MOV E 0.5 m x 0.5 m
AI/NFETT 10 A D BRAREER SR BB 1T 30 A FEREAS/INEE T H R 70 ik J2 A2 23 A 2 20 3| WO B R T T ) 48
JAVE ) (o ROl 2 248 T T ) bR M R B R SR A5 A DR AR SR, i AU X 58 B BURE 8 HEIA 2 0 filk
JZ AR VR T 2 M JC5e BEANILAE  , Z2 8008 5 W O B AT B I B () |

o EIE] P R P e it AL R R R SRR T AR TR X R Y R Vs R ) R A T
2 ORIE AR S ICE T 80 CHEAR N BLT 20 51 J5 43 I FR B, FR Pl AR A5 B8 iR A T 4 B A

it oK F SigmaPlot(10. 0) {43647,

3 HBRESW
3.1 AR

PRIV DA BRI AL AESR KA ) IR 4 FhRARRE VR 9 I8 3 0 45 Aoy A R AT T 4

T 15318 H &Y & fr P IE (R 2) .

R2 AMBMRBERAEYRASUFERSLETSLL

Table 2 Production of different litter components of 4 forest communities

THIE YA 4y Litter components/ ( t/hm?)

fepixn . it

Forest type nt 33 e R i3 I Total
Leaf Twig Reproductive organs Bark Half decomposition litter

BLKP 2.80(43% ) 1.23 (19%) 0.10(2% ) 0.05(1% ) 2.25(35% ) 6.43

AwB 1.73(30% ) 1.51(24% ) 0.03(1%) 0.03(1% ) 2.72(46% ) 6.02

DP 1.45(26% ) 1.50(28% ) 0.02(1% ) 0.04(1% ) 2.50(46% ) 5.50

St 1.58(30% ) 1.26(21% ) 0.46(9% ) 0.22(4% ) 1.98(36% ) 5.51

# 5 NFRIZR T 5 S T 4L

MR 2 HATLUE 4 FhERAREEVR N R T3 a0 AE s v v AR A R L, 3 B T 51% —62% 2
[i) 5 L v ] PR P I TR 08 7 4 A 1 T o L9 22 SR K, 0 R 43% F 19% , B3R 62% s =R K2 K
M 5 PR IR 30% 805 21% , 511 51% 5 FARERR 3501 R 30% F1 24% 5 LI AR R 26% F1 28% , 45 116
H54% , [RIES AT LA W TE TR BETE N, 2o RS Y& W B o7 EUIIAR K, 78 35% —46% 2 [8] , 75 L HEMRT
WA B o FE AR OR, O 46% |, R ZLAAMR N = VA2 R0 30100 35% 1 36% T H & 4L o0 16 4 vis W) BAT
T o EE AR/ e S AR AR B2 PR T 0 0T o LIRS A, 4300 R 9% I 4% ; #E il it 2D ARAY
i 2% 1 1% | i AE FRERRTL A AR BT 5 LG EE /N AR 1%
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I 2 WA ZEFT IR ALY 4 Fh AR, 8 7% W A P (BTE 5. 50—6. 43 1/hm® Z (], R/MK U A i
LA (6. 43 t/hm® ) >FHHER(6.02 v/hm® ) >ZIEFZAR(5. 51 v/hm®) >IHAAR(5. 50 v/hm?) o I H i g WA
R 72T AN R AR 6] 0 v Wy BA T i 22 5 2 1 38 (P<0..05)

3.2 KRR JE i BT i H 3

SR ARAR YR T 5 1 DR AR 2, b A0 BRI B BRI 3 S 2 R s R R0 ZRAR A R A
F149 7 A2 AR DR i 1 A 2 P PR SRR b 2L S8 A ] AN [R] , — JBefe 1 2R A v 0 i 2 s 2 X
A7 B U ORI AR SRR A B, BIFSE X IR 4 b BRI U V& 1S [ 20 73 BUAF A A6 20
W XU e AN U 25 H sl 2580 (18 1)

HIPE 1 AT RAFE R 2D A PR v - R B B A S A2 AL 5 H A7 A B AE, (5 08 P B
2SR 22, Pt i b RN mem E M BE 5 H 18R Y B i 2 sh B,
it kB 8 AR 10 HEm , B M R

FHEARI T Bl 5 H fe, B0 — B R FEZE 9 A IKRAR(E, 10 A XL TH i AR SR 5 H
B 6 HmsA TR, Ja 3OMR LTE T 7 A RBEE)R I8 T B, A 7E 7—8 H R BB WL s ity AT
A SA B N 85 H AT H Bl g6 AR 10 A BRI ; 7228 0 75 4 BUAT Hik it 2 0 s
AN B R SR R IR B, IR Y 0.07 vhm®BEE] 0. 003 v/hm? ; J S5 ER A AR fARTRL, HUEFE 8—
10 AmsAHICE 1),

- —0— v A -
61 BLKP 5 AWB
5t al
4,
3,
3,
2,
2,
& 1t
Eal
=
o ) S VP M 0} B—n—t—n  H—n
o
8 L
e 5 6 7 8 9 10 5 6 7 8 9 10
E6, 35
3 DP Sf
85, 30}
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=1 25¢
3 4r
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Fig.1 The monthly dynamic of litter accumulation in the different forest communities

LAz Rl v i BUAF e A 3h A2 A5 FUMERRARTRD , IR v s B R~ - fig Wy BRAF i H sh 282 A a4 AR L, 7 A
5,6 AR HAE iy i &P sh ok 24N 6 ARk, 7 HisB i, J5— B TR, 2 10 Hib 3K
A, BEWIIZ A 53 Ji) e A I s A6 R I8 W AT 1t I 2 SN e it BRAE SR U P Dy B A H 35 ER 6 H
o AA—REMRER TS, e A OB 2 BUROK Y- s B2 i sh B RIE, e i e 5 1 UG 7 A AT 10
H U HEABBIR(E L),
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BRI MITE D BAT B A AL AR AL IR AN R F B3 3 BibRay , &5 ALor RIS D aRA7 s Y R B0 8 H A
SR NS AR W ETF,7 A AR 8 A )5 -l R aink A T, Hob i BUfr a2 IR B,
7510 AREmEA s TS A(E 1),

25 b T A R LA R | FTRERRRNLLAZ AR | 895 P 45 21 4 30 A7 it ) 30 A 728 Ak 22 SR AL ke 34, O
H MR LA AR VR A A i) B e B4 5 AN 7 H ey, PR P& BRAE L Bk L S B0 ka3, i i -
CIAMMRYA T R IAE I S AR 7 A 5 1 = 2 A2 MO 2 AN R R 3, & 2 Ay Ao 7 0t R fi, e
AT 2L RS TR D IR e LF-#00E S H M 7 A i, 540 4 R v 46 5 08 76 40 e i) e
RTHE&HT.

MIRIE Y BA 2 A sh AT LI B F& 4
FhARMBETE TR IE D 0A7 5 H sh B AR R 5—8 H
Wl ,8—10 Ak sh/Mua (& 2) . Hp A FAL
TEEHR AR R T 2T R | AR AR R 1 A bk 2 L T AR £ | g
R IAE S AR T 7 0 FHE R R X 2 08 42 AR )

N
o N N

Litter accumulation/(t/hm?)
[e0]

ol
SLIETAS f (TE 7 ] A i .l

AL 2 FSE AT LAt ZE AT 4R B0 A R [ 2R |
BEVE , VATV BAT B 10 ) S 2578 A RAS AT 25 31, (H S Ak, .
A IEA KL, R IR MR 22 B e K . ZR bR L
Y IBUAE I A A IR B O A AL 28, e
710 H. B2 4MEMRBEEZAEYIEFEEADS

Fig.2 The monthly dynamic of litter accumulation in four kinds

TR 3 TR 7 Ui v 1) BUAF 1 2 — S W (i
125 A0 7 H A& RETE R 7% Wy A7 i Hh B AE A J A
WG 255 W8 1 P AL sh A5 in DA T IA |

GBI ATLUE 7T A& A 0TE 4 P & B s b BT o B E AR TR] 1 AT R £ A AR
TEFE O i B A, 0 R 3,70 v/hm® AT 1.63 t/hm” , FARERR P N2 P8 V% 47 (2. 82 t/hm? ) Filf- 43 R
FFi (3. 87 v/hm®) &, SR A VA A1 AR o LRI L HEARAR B, B9 A% (2. 41 v/hm® ) FI2E 53
fift BUAF 5 (4. 65 vVhm® ) Ry 24Ffe i (L, I HLIR VR i A7 b e, 3K 81 1. 79 vhm? T = W AZ AR U2 0 7%
M YRR AER R Ao R A s AR e, 2 0 2,05 ¢/hm? (1. 61 /hm* 0. 58 t/hm®,0. 33 t/hm’ 1 2. 76
vhm*(E 1),

¥ 255 HT T H R X RE I ZIAMRAT 22 VRS AR T ) BRA T B (R IR X 2 TR N R A3l 2
FEE A A A AT T g A RN 3 R,

of forest communities

®3 FHEMHEZIEMMNEARAEHHER/ (v/hm')

Table 3 Litter leaf accumulation of the main trees species in two kinds of forest communities

MRAFAES FD A 4> Month

Forest type  Tree species 5 6 7 8 9 10
BIKP P. koraiensis 0.7920(17% ) 0.2609(12% ) 0.3041(8% ) 0.3323(29% ) 0.7418(47% ) 0.7565(33% )
Q. mongolica 2.0116(43% ) 0.8990(41% ) 0.5025(14% ) 0.6385(56% ) 0.7472(47% ) 0.4276(18% )
A. mono 0.2823(6% ) 0.2454(11% ) 0.2346(6% ) 0.0463(4% ) 0.0242(2% ) 0.0950(4% )
Fraxinus mandschurica 0.1851(4% ) 0.3716(17% ) 0.2974(8% ) 0.0079(1% ) 0.0026(0.2% ) 0.1726(7% )
T. amurensis 1.2932(27% ) 0.3193(15% ) 0.7671(21% ) 0.1038(9% ) 0.0458(3% ) 0.6573(28% )
St P. koraiensts 0.1437(19% ) 0.4821(27% ) 0.5276(26% ) 0.3359(23% ) 0.4878(29% ) 0.4417(26% )
Abies , Picea and Larix 0.5811(75% ) 1.0768(60% ) 1.4534(71% ) 1.0548(71% ) 1.1531(70% ) 1.0150(59% )

55 N FRIZIR T o5 S MK
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R 3 FTLAE 7 H R ZDASBRI 8 S Bl 200 R 7% - 047 i 5w H A L, S 0B IRAE (0. 3041
vhm? ), HEESE B S H 9 ARN10 At o AFFEAERLZIEEY7=42 L 6 A3 180% LA I,
i) PR o € A SRR RK et 7 A BRAF AR, 05 0. 2346 v/hm? ,0. 7671 t/hm® f1 0. 2974 t/hm*, JLT-
Ty, TR AR LA = V5 9% MR 7 A deis, 439008 0. 5276 +/hm® Fl 1. 4534 /hm* | 5515
EHHBLTE 6 F1 8—10 H , I H45 H #AAFFTE 0.4 v/hm® ZE4 1 vh LB, B8 & T 5 H (0. 1437 v/hm’ Fl
0.5811 t/hm?) .

4 Z£i5itie

JIT VA ) 4 Fh AR VR T8 P 0L Y R R I ZIAARR (6. 43 t/hm® ) > FAHERR (6. 02 t/hm®) > =18 12
(551 v/hm? ) >R (5. 50 vVhm?) , 5 REE UV AR E LT G OB OR, 45 A Z MIfEfE 22 57, s fk
JEETE 519% —62% Z[8], WA 5 H F 7 98 7% Y0 v > o i BUAF it o 08 95 ) B0 i LU Bt 35 s, R 38% —
46% ., VIER AR SR ARARR T4 90 T 58 25 R 2 B, ZR b 32 SRR 75 0 08 9% 8 7 B VR i 509% —
83% ) K A LU R LT RS PRV I U 9 R o A VR Y 809 | T ASTIF 5% 435 R ) A B4 R K b 2 T R
Yy IRAF B o5 S I LU R 26 % —43% , i A 3 — - 8 7 i 25 4 RS2 B0 ik sl itk A 00 )22, 50— T AL 39
E T A% - A v R AR XA L) PR TS MR P AR A A R D A BRI 1% —2% (HE B2
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