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Dynamic of litterfall in ten typical community types of Xiaoxing’an Mountain,

China

HOU Lingling, MAO Zijun ™ ,SUN Tao, SONG Yuan
The Key Laboratory of Forest Plant Ecology Ministry of Education, Northeast Forestry University, Harbin 150040, China

Abstract: Ten typical forests were selected as plots in order to investigate the litterfall productions, composition and
seasonal dynamics of different types litterfall production in Xiaoxing’an Mountain. The results showed that annual litterfall
production was in descending order: Tilia-Pinuskoraiensis (4. 08t - hm™+a™" ) > Quercusmongolica-Pinus koraiensis (3. 83
t-hm™-a™") > Picea sp. Abies nephlolepis-Pinuskoraiensis (3. 55t~hm ™ a™") >Picea sp. -Abies. nephlolepis(3.44t-hm™a™")

2

> Betula costata-Pinus koraiensis(3.43t-hm>a™") >Populus davidiana forest(3.26 t-hm™a™") >Betula platyphylla (3. 04
t-hm™-a™") > Betula costata(2.96 t-hm™a™")> miscellaneous wood forest(2.95 t-hm™a™") > Betula platyphylla-Larix
gmelinii(2.91 t-hm™a™"). litter production had no significant differences. needles accounted for more than 60% of the
total litter, branches accounted for only 5. 7% —9. 4% . There are two seasonal dynamics of litterfall production in ten
different community types, the annul dynamics of the forest litter in Betulacostata , Quercusmongolica-Pinus. koraiensis,

Populusdavidiana , Betulacostata-Pinuskoraiensis , Betula platyphylla ,miscellaneous wood forest appeared to be single climax

curve,in which the highest point occurred in August to October. Picea ,sp. -Abiesnephlolepis-Pinus koraiensis and Picea sp. -
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Abies nephlolepis was double peak and the highest point occurred in April and September. Betula platyphylla-Larix gmelinii
also was double peak and the highest point occurred in August and October. The annual litterfall productions was
significantly different among in different community types, primary Korean pine forests was higher than natural secondary
forests, but litter components and the peak values appeared at different periods of time were mainly associated with

community types in Xiaoxing’'an Mountain.

Key Words: Xiaoxing’an Mountain; litter production; community; composition and seasonal dynamics
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glabrata) FEHENR(Acer tegmentosum) | TEAEMR (Acer ukurunduense) RV 12 (Abies nephlolepis) \21.)% 7 K% ( Picea
koraiensis) . /KM ( Fraxinus mandshurica) . J TN ( Acanthopanax senticosus ) f88§ 7 42 ( Picea jezoensis) . ZLA5
( Pinus koraiensis) FANME( Betula platyphylla) 5% i #% ( Quercus mongolica) J&WHA ( Larix gmelini) 55 ,

ABFFEAE/ N DLW HI X 10 Foft OB O 7 P B0 i 0 A ol 2% — B3 30l oy - S8 ARZLAAAR (QP ) BRUMEZL
FABR(BP) BRAHZLIAMR(TP) SR IZLLANMR(PAP) KR Ml FME R SRUAE AR (SB) SRR b 1 A I FA TR
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Table 1 Characteristics of ten community types

i | FERFE 5 S S A SR kP B2

Community type Major species/ % Mean tree height/m Mean DBH/cm  Density/ ( £%/hm?) Canopy closure

E UL iR /N LTS Pinus koraiensis (35) 12.52 18.76 822 0.6
ZF A% Quercus mongolia (50)

[EZLEAR /NN LTS Pinus koraiensis (39) 18.46 27.62 311 0.8
R Tilia amurensis (41)

PRBELT A bR ZT 8 Pinus koraiensis (36) 17.09 24.62 467 0.8
HHE Betula costata (64)

PR ZARIN N ZIH Pinus koraiensis (13) 14.54 15.47 700 0.8

& %2 Abies nephlolepis (57)

=A% Picea koraiensis (13)

PSS/ Z2N Y242 Abies nephlolepis (51) 16.54 17.41 944 0.7
=A% Picea koraiensis(13)

PR TR A= bk WAHE Betula costata (61) 11.92 10.73 1567 0.8

LRGN 114 Populus davidina (46) 12.40 12.07 1511 0.8

H R A bR FAHE Betula platyphylla (34) 18.46 18.95 811 0.6

F BT R R FIME Betula platyphylla (60) 12.26 11.91 1456 0.7
FEMH Larix gmelini (29)

FeARW AR B34 Alnus hirsuta (30) 10.94 9.68 1500 0.6

F#E Betula platyphylla (27)
JEMHS Larix gmelini (18)
ZV& K2 Picea sp. - Abies nephlolepis (8)

2.2 Bitsrbrnik

22 IR Origin7. 5 3K 54 43 Hriz FH SPSS17. 0 2K A1) One-way ANOVN #4775 25504 , e/ N 3 25
S5 (LSD ) B3 i A A AN [RI AR 3 ) v 2k 110 25 S d ik
3 R
3.1 AR RN Vs

PV AR A P A 10 FIEVE SR —E 255 (R 2) , BV b IR LG bR 7 82 K T RARIRAE bR, K
IR B 2T A AR (4. 08t-hm ™ a™ ) >SS I BRZLAAAR(3.83 t-hm ™ a™" ) >mBR LM (3. 55t-hm™a™" ) > =
B (3. 44t-hm > a™" ) SPUMELT A AR (3. 43t-hm ™ a™" ) >IUH IR MK (3. 26t -hm ™ a™) > FAMER A AR (3. 04
trhm ™ a™ ) SPHER A (2. 96 t-hm ™ a™ ) SZEARMRIEM (2. 95t -hm ™ a™ ) > FAHEE HAAMR (2. 91t - hm > a™" ),
4 FIF IR LT AR AR LT AR SR LT AR 22 57 B35 (P<0.05) , 5 HoAth 3 Fh2T MA AR 1B 25 57,5 Fl R AR IK
EMZ I ZERARE
3.2 VR H gAML

WS 25 RN ARV WA W S ) 25 A8 AR ZE BRI SE 1% 10 AV v IRHEZT AN AR AR R 2L AR |
ST BRZIANAR 11147 BRHE | FIAE 2 AR BRI TRY | 25 A2 LT RAAR VR SRR TR T I A Sl SLUGE Y BRARE T Ay
MNFH IR B 1 A/ N, M3 ) 2= B e 9 AR, MLk 4 A iR is aiem 78 7
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HARALAT AN WAL, T 8] 7% i doe e W EL ) HE R 9—10 A, SETHRELAMARAE 4—T7 A 13 U8 & Wy 82 fl i 355
2 B A VR R s I AR P TE 9—10 H . AR AZLLIIR SR 12 hk  FAHETR A TE W1 B 2 1 U
Vi U, R WU R PR v A, INIET 1 RT AR HH 4—5 A 3 St AR U v i U B0 R R TR TR SR 1
W, VR AZLTANARER 2 Ut BUAE 9 Ay, VR AZARAYER 2 SR v i I AE 9—10 H 403, BT 1B PO (ELAH 22
PPN FARETE RS PR U EL HH B 1] 8 1 10 43, LA | FIAE ARARE ek 4 R RARUCAE ARG A 7 A =X
SRR BT YR vt W B (B A 22 5, L MR 2 AR R A P 1 1A v WA O 3 R, AR b O 5 0
{E1E 8—9 H , MR JAvE Mg 2048 8 H iy (& 1)

R2 TRBELMNFEEE

Table 2 Annual litter production in various community types

A BEVE A 2009 45 ¥ ik 2010 4F ¥ FHfE
Forest type Community type Mean+SD/ (t+hm™2-a™')  Mean+SD/(t-hm™2-a™") Mean/(t-hm™-a™")
[ RAR NI/ N LR TFAR /NN 3.51+1.00 3.3520.23 3.43%
(LR N 4.10+0.73 4.05+1.12 4.08°
T BRZLAR AR 3.94x1.3 3.71%1.06 3.83%
LR TR PRy AR NN 3.42+0.32 3.6820.75 3.55%d
PR V0N 3.37+0.21 3.51+0.71 3.44%
P& YR AR AR Wi IR A= b 3.030.15 3.48+0.36 3.26M
HRUREL A 3.00+0.44 2.91+0.57 2.96"
FIAEI A bR 2.89+0.32 3.18+0.4 3.04"
B R S A AR FIAETE AR 2.79+0.42 3.0220.46 2.91°
HARUR AR 2.53+0.57 3.371.11 2,95

3.3 HEYSAS =

PR IE YR 25 5 E i i (CBLAEEF R ) B 4B DR R W (S ERAK 2R BRI SRR ) B4
W, AR R RFEE AR U T DAL A7 e A Sl 22 5 | B SR R 4L s AR TR] , 9855 420t 25 /TR TRl
PETE A 2258 . 3 F LG BRI 2T RAARI 08 7% 10 A6 0 o v o 2 B30, ARRE LT A R I | IR T o L A9 45
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Fig.1 Monthly variation of litter fall production for ten community types in Xiaoxing’an Mountain

27.6% F 51% , IR E /NI Ze W45 15 MR 9. 2% 6. 4% |, MREVE T R BT |5 Lb B R, AR 20 A AR AN 52
TBRLIAABRET I BRI 4% (5 AP I8 19 49. 6% 12.2% F150% 16.2% LSRR /INEFRR 2, X RIS oh
b EE IR R, R ERET AR 2 A LIANMRN 2 V8 A2 PR I 9T 7 E A9 53 310h 63. 6% 1 62. 9% , Hax ik ik by
R (10.3% 15.4% ) ,K2(8.9% 8% ) , 2% (8% 6.3% ) ,AE(6.3% 3.4% )55, &M [ AR 54 7% 4 b
W PR R 9 i A, LLAg UK | ORI R - 301 o AT V% 1Y 82% (82, 4% FN1 82. 3% , /B4 R U T it
19.4% 7.7% \8.3% , M HAWL 340, B R SC U AE MR (8 FOARE 3 I A R, L I 0 - B 4810 4 ) o
I 28% 1 60. 4% | FXAMRAE R /INDL G2 o3 A B ) I TE V& S Bl A 1 A2 2, A T v T o5 L 481 i) A
43.9% M137.6% (£ 3) .
4 Hie5ER
4.1 SHHERBEIERES

TRV 2 R P A I 3 A B ZE AT VR 7 i RS I AR AR 8 1 AR AR T RE , X AR A S
YRRV AT AR AR SORIF S 3% W U ol JE 4 £ WA PR 9 o v T AR UK A 4K, 3F HL 2009 A1 2010 Pi4E
WIVED = AR /N (3R 2) , SZRTELE /NS Tk B SRR DX A5 7 4 A 3408 7 it R £ A AR S 1 #E
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Table 3 Productions of different litter components in 2010
s 204} component production/ (g/m* ) ( i S8V & E 43 LL Data in braces in percentages/% )
isCES
Community type Bt li&] i KR 53 )i i3 P
Needles Broadleaves Sundries Branches Barks Flowers Fruits
HUHELT FA MK 92.97(27.6)  171.38(51)  21.41(6.4)  30.79(9.2) 1.90(0.6) 16.32(4.8) 1.41(0.4)
L SEAR T/ N 205.08(49.6) 50.41(12.2) 24.17(5.8)  27.62(6.7) 8.25(2.0)  44.44(10.7)  53.92(13.0)
SETBRZLAA R 185.32(50)  60.05(16.2)  14.28(3.8)  31.64(8.5) 18.75(5.1)  36.48(9.8) 24.51(6.6)
Paeld A /NN 233.93(63.6) 37.96(10.3)  29.36(8.0)  32.62(8.9) 5.31(1.4) 23.06(6.3) 5.85(1.6)
PRRLY VN 222.13(62.9) 54.57(15.4)  22.22(6.3)  28.21(8.0) 2.87(0.8) 12.00(3.4) 11.41(3.2)
1720 2E0 N 5.46(1.6) 286.05(82.0) 17.26(4.9)  32.63(9.4) 0.39(0.1) 6.37(1.8) 0.64(0.2)
PRURE R A= bk 5.72(2.0)  239.73(82.4) 11.66(4.0)  22.51(7.7) 4.97(1.7) 4.88(1.7) 1.56(0.5)
SR NN 83.38(28.0) 182.24(60.4) 12.05(4.0) 16.91(5.7) 1.27(0.4) 0.18(0.1) 4.17(1.4)
AR A bR 7.54(2.3)  261.72(82.3) 15.26(4.8)  26.45(8.3) 0.35(0.1) 5.83(1.8) 1.81(0.6)
AR AR 143.37(43.9) 122.97(37.6) 18.84(5.8)  30.31(9.3) 1.53(0.5) 2.50(0.8) 7.33(2.2)

MRS AAARAR — 2, — R UEE IR IR SCMREE L — MR f 8 e 3R A VI d e O EL IR 2T AA MR
R A 3 T G MR TE i R bR AR LR e e SRR LR RAE S /N 2 U
SR A R AR MR S R G TR R G AR e M | B2 MR IR R T/ . AR SCRFSE Y 3
Foft R o LA bR b BB R T AR 7 B W 2 T 52 T AR EL AR ME LI AN AR | 33 5 BE VR T SRR EAT O MR 24
MR ELAN AR AR (3R 1), T 75 8 S5 AR P B A s E AR 5E (P<0. 05 ), BEHH AR P-4 g %8 1
Yire e —E W (R 4) o MNESE EF, IZMI A T2 MR, 22805, HHEK R4 220 A K i i
M EARE, XA IY HE o3 A AL B A AR LLAR AR BE S L T B0 587 BRELAR AR A A2 7 ) R i 2R
LA A AR R 26 PF T v B 2 S M Vs 1 7= e, IS5 v S M R A LA AR B O, AR
FEFRWIPRVEY) St 22 A IR R PRS2 1 AR SGE A S AT = LD R MR U V8 7
WAZ PN AN AE BT 2 S KB 2 X 1 L 2 A AR 98 R AR Y P V4 B Ry 2. 4720/hm™!
B/ NFABETE A A2 IR 3 F2 252 MU AR PRV AR R AF R ), (8 [] — R IR A A ] M 8 v A T 2 5
PR A L E SRR X 2 A AL ARIHRAE 1100—1800m ™ | e FRA M LLARAR Y R BE A4 LU ™ 1, FE9% , PRt
PR AT W LIS U AE AR I 7 R TR LI (4. 270 hm ™ a™) P X R T2 AR
TS FE AR 25 2 3°C | SR S 0 P8 v 0 7k L X SRAG G U 7 i L HAORN 45 11 T T R R
o ARTCH 90a MRl 1) FARER SR U AL PRAF K Y54 15 T 40a AR (14 FAER A AR, D0 BH AR o mT RS B2 i 4
VR — A Y

R4 BEVEERSASSHEEMERNEXRY
Table 4 Correlation between litter production, litter components and community structure

TS FHAIT Y B gt e ER7] (53 )4 1€ He
Community structure Litter production Needles  Broadleaves  Sundries Branches Barks Flowers Fruits
M Mean DBH 0.46 0.17 -0.20 0.18 0.02 -0.10 0.40 0.36
P-4 JfiE Mean tree height 0.76 " 0.34 -0.39 0.46 -0.11 0.30 0.74" 0.64"
S REE Density -0.78 ** -0.51 0.56 -0.64" 0.08 -0.34 0.77"" -0.56
ABIAI & Canopy closure 0.24 -0.05 0.09 -0.05 0.65° -0.19 0.16 0.05

% P<0.05 FHEPER 2, + + P <0.01 FI2GHEM %

25 D TIRAR SO 10 FREVE SRR AR PR 7 S 4T 45 Bray SeiH A2 BRI AE P K4 3. 1—4.9 t-hm ™ a™
AURIFFTEE R S ANDL e b X PR VA ) B bR T IR AR ARARIS R 1R A2 NPP (H VA 2
A BRI AR P R R R R R R
4.2 KHEEREIME RIS E S

ARICH 10 FldevE SR 7 M1 A v sh 2500 2 AR 2SR S RUFIRUEE Y 4 I TR SR TR it
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8 Ay deien, L AP IEAE ) A2 9—10 H (i fie i, PR ARV AR B9 I LU A7 I 7, 32y
o 9y e A 52 P 1) RURE R I B TR TR AN AL LA | oA B T RS R ] 4 g b i AR ]
WA TR S U AR T 2 I RO DU TS | A s e e 231 7 8 A 10 A 02 Py MRt o7 8 H itk
ik , v AAET VS IEEAE 10 Ay SR AZLMMM @ 2R m I il e o Aoy fn4 Afy, %24
FETE 4 R m Tzt X 11 AR E AL TR SIS E, AREE A BRI &Y, Br LIS 4
AR SER FJE 11—4 A3t 6 DAY ABWn] A 1 bR 2= i 9 b0 i T4 R SR A E AR,
T3 301 ) 32 2 A P T o R i it BRI, RIPERR G 2 IR AR AR 26 AF 1, th /N 20 T MF R,
PECR SRR R R . i 4.5 A 03t TR R BRI, S M= SR il v
P S rh s T T R A 2

ARSI 7 I 9 210 B 2S5 LIRS RO ZE AARADL, 5 Sk AR PR 14 8 7 0 21 2l 5 XU WU 1Y i o o
Ve I MG YR P A — i B R 1207 DR 3 S 7 T R 8 9 0 1) 2 1 ) 2552 A 2% A1 IR o 2E B A= 4 e
(S 27 R[] A R A Rl | R e BRI 2 (O T 2 PRI, 2 mi ] A
4.3 HRER IR AN R

10 A R g i 5 B Y R FE R oK, i AR AT A T AR A R i 3R o0 ) AR R T
{1 R 78 i 32 TR R AT 1 DR B 2 IR AR AR Pt R o o R R L B R LI AR AR v A2 AR U TR
APl 1AM BORIE SRS EER Oy BRI B2 WA RF PR AEY | AK BRI 7%,
FEZAL BT i AV R LL BRG] WL St AN T S A 4% B SR M ROR . [HAR R IR A - iR
RIGLIAR BRI FEA B AR vE YT o PO BAF R LO BRI BN TR . W MR 3% 20 2 H]
TEFRENAR LI e EREE I 5 80% LA I AL AL A5 SBAH 4% 1 LU B /), 32 B T A AR
PP B, AT L BIBOR , IR AE D5 & F 9808 By 2 T 1R 28, Bk AT R AR 72, REAZ I/ DR A
7RI GRAFFRG L AT TR R AR 0 A AR 252 M 22 5 i AR A BE SRS A A RO A, T
Yot mnt . TR EAACS | T B AE R Z ) 0 FE BT 20 3 e LD AR i e B R I
UG 5], MBS DR BRI S Ty R ZIARARAET i LA T R - AR AR AR e i i L3 e T i, i 2 S
B BRI R A 2EL R AN TR A S RRE LD AN AR P ME o 649 (32 1) T HLAR 2 A 7 o i bt g Ao L ol
21% F130% , PRICA [F) kv SR (0 ol v 1 25 250 AN U2 b 14 A ) 2 R P S i s 52 0 v 2 R 2L LS
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