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Abstract

This study was based on the 4 hm? Pinus tabuliformis and Quercus wutaishanica mixed forest and
1 hm? Pinus tabuliformis forest dynamic monitoring plot in Lingkong Mountain, Shanxi Province.
We studied litterfall from October 2014 to October 2015 with litterfall traps, and analyzed the
yield amount, composition and dynamic variation features of the samples. The annual littlefall
production was calculated as 3644.97 kg-hm-2-a-1 in the mixed forest of Pinus tabuliformis and
Quercus wutaishanica, and that was 4402.79 kg-hm-2-a-1 in the Pinus tabuliformis pure forest, with
a significant difference (P < 0.05). In both communities, the litter patterns could be described by a
single-peaked curve, and it peaked during October and November. The percentage of nutritive or-
gans (including leaf, bark and brunch) was 73.58% and 81.20%, respectively. Their litter pattern
could be also described by a single-peaked curve. The annual leaf litter was both the largest in the
4 hm? and 1 hm? sample plots among all the elements, which was 2348.36 kg-hm-2-a-1 and 3068.89
kg-hm-2-a-1, and accounted 64.43% and 69.72%, respectively. Leaf litter dominated the monthly
dynamics of total litter. There was no remarkable difference on brunch litter and reproductive
organ litter between two plots. However, leaf litter, bark litter and other litter all showed obvious
difference (P < 0.05). As for reproductive organs, the annual litterfall production was 798.50
kg-hm-2-a-1 in 4 hm? plot and 598.72 kg-hm-2-a-1 in 1 hm? plot, making up 21.91% and 13.60% in
total litterfall amount. The dynamics curves of reproductive organ litter were both double-peaked
in two plots. The largest element of reproductive organs in 4 hm?2 plot was Quercus wutaishanica
fruit, while Pinus tabuliformis fruit was the major in 1 hm? plot. The dynamics of Pinus tabulifor-
mis litter in 4 hm?2 plot was similar to that in 1 hm? plot, while the litter dynamics of Pinus tabuli-
formis and Quercus wutaishanica had a certain difference: needle leaf litter dynamics of Pinus ta-
buliformis varied with different years, while broad leaf litter pattern of Quercus wutaishanica was
regular relatively, and they both reached the top in October; the flower litter peak of the two spe-
cies both emerged in June, while the fruit litter periods for Pinus tabuliformis and Quercus wutai-
shanica were from October to November and from August to October, respectively.
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HE

HRFE I R 2 114 hm2FA BRIE R AT 1 hm2jli#2 (Pinus tabuliformis) MR BRAR SIS NN TS,
PA20144£10 5 12015510 H WERTRABE WA AN R, SNHZEMARKSIETEHERTHA. &
BRPAMBRIBE A% E =B H3644.97 kg-hm-2-a-1, WA SKE R H4402.79 kg-hm2-a-1, 2=
B EE(P <0.05). HHBEERENEEETELI0~1154, SEISFEAER, AiEH., K. WEE
WHEFBER S S EILH, 4 hm2fl1 hm2FEH 5 510873.58%F181.20%, HIRHE B HONRER; 4
REDESHSPETERER, ESTEENAZDTELES, 4 hm2FEHA1 hm2fEi 5745 2348.36
kg-hm-2-a-1f13068.89 kg-hm-2-a-1, 5 EEK64.43%M69.72%. FrEHEREY HIEG B KA T
FERELEEZEER, MEHE.NEE. RYEWEEEEZR(P<0.05). ZFEBEHM, 4 hm2FE#1H11 hm?
BEH AR B4 51°8798.50 kg-hm-2-a-1f1598.72 kg-hm-2-a-1, |5 HE1121.91%F113.60%; FEH
TR BRESNSIARIER , 4 hm2iEH PWEB RS EHBRROASNITHRERE, 1 hm2EEH
EBRMES AMIARRE . PRt BV ShAAEEL, T4 hm2Eedh Pyl AA R R AR B AR %
PIFA—RBER: WA HIBRRAERZERBKR, TILFREH RN, HRESN104;
WEEIAETEAH, REAEHSHN10H~11HR8H~10H.
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1. 5|8

FVEYRIGIERMES RGD, HARMWEY™ A R & b2 3, i SR A i s &)
KR, CAERRES RGThREM T AR FUEFR, WHCARTEISCE WG 1], VY 3 B FERR bk
ERAE TR B EHEACHT R VAL VR DG B RESE2]. PAVEYIREE R A
T MM EEIAN[3], HAERMES KRGV BRI E EEAEH . EEY) — B LR Z AR
WA AT R

THAR R LA AR AR A ARAE N b X ) S 2 i PR A, T iz oA Tl iR L, Hedr, R A
SRORIP X BRI AR ATV PR T 3R E R AR TAEROTT e, 23 TARGFROERY", i A SR AR
HIRIRMFAMEETE . S350, At BB A N TSR, ) 2. R T MIAE w7, H
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AT O 10 2 AT IE I o /R [4] (5] (6], TREEPIFR Rt (6] LA SRVE PRIt & (4] [6]55, BERAXREZ RN
TAHR[7] [8] [9], KT RERIANMIGTE D 2 RS SN AS B HIBIE e D o BUA I 5% T IRTE P 2h A 22 Ak 1
FAAFE LA, W BN, HARRIERER D, BRI REERN, DH R KR
HEESE IS J7E[10] [11] [12], BITIX R R & AR S WA A Th . R . ASCLL 2011 FFEEE K
11 R 25 110 4 hm® FARIEAS AR KT i DU RE S AT 2013 SR B 1 hin? Rk 20 AR 0T s W R 3 R L7,
W T VEDI = SR BN, Rl X bA S FR g B AR B A B IR R AT T T

NIZBHERAE R REMTENTER . RGBS T ET IR TR %S %,
2. XN
2.1. EAMIE

AFF 58 DXL T Ll G 48 R R LUk B, M 3 AR AR O 36°33'28"~36°42'52"N, 111°59'27"~112°07'48"E.
AN SRS (R TR S R REPE T RS, TR 6.2°C, EHIE 2600 h, A KIW 110~125 d, FHREN
662 mm, EEEPET, 8. 9 =AH, HEEM 748%, LR 145d Lf, FIIKGE 2.4 m/s. T3
NI AR E BRI LA . Ll bRy 48 R L kR . BIF T X PN R AL R AR X R R R
TR AR JE I AR AN FARRET FE VRS AR, BRAREER I Z @ BEFOAMAL . IR Kk,

2.2. HEMIEER

2011 57 A, ZI& CTFS (Center for Tropical Forest Science)F A MY (http:/www.ctfs.si.eduw/), 7ERZT
1 E SRR X H ST T — B 200 x 200 m FAARRIEAS AREE L. 1 hm? (100 x 100 m)iHiFA Zibk T2 FEHLA 4 hm?
FEHLI AR B AR, BT 2013 4F 7 A, HERABERERARMIE 4 hm’ FEHA R . 968 S5 e 28 Hh
B 1.

SEFEHL N BT AR A SRR T R AREERE, RIS . AN R EREHEY MR 4 BfE. A4
bRy WS RIRS . YYRS e Ll CRERYE) NAEE T 4 hm® BEHOE T O WL 1. REHh P S
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Figure 1. Contour map of 4 hm? plot (left) and 1 hm? plot (right) in Lingkong Mountain
B 1. RZW4hm’ (Z)F | hm® (B)RE#E =40 E
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Table 1. Species composition of major woody plant in 4 hm? plot

2 1. 4 hm?® ¥t = E AR AAE I FHLE Y

Fli 4 Species ZJF Abundance il Wi AN Basal area (m/hm?) “F¥Jfi4% Mean DBH (cm) HIXH L3 & Relative superiority degree

RN 2489 16.5481 15.16 34.56
R BR 2250 11.2972 14.94 27.05
A 184 0.6216 12.19 1.90
HokrLE 173 0.2123 528 135
bS 3 97 0.1017 5.30 0.74
BERE 34 0.0174 4.47 0.24
1 A 32 0.0402 6.88 0.25
MR 27 0.1065 13.57 0.29
a 16 0.0458 10.05 0.15
Ly 16 0.0045 3.39 0.11
P71 #& 12 0.0115 4.58 0.09
JCEM 8 0.0063 5.05 0.06
FEHAD 4 0.0108 10.22 0.04
[RepidS 4 0.0071 7.06 0.03
SFi2 2 0.0194 18.87 0.04
YT H 2 0.0108 15.50 0.03
Liapl 2 0.0005 3.40 0.01
My 2 0.0072 13.50 0.02
7 2 0.0032 9.15 0.02
iwiN ) 1 0.0007 6.00 0.01
AN 1 0.0003 3.70 0.01
L3R 1 0.0024 11.10 0.01
R 1 0.0019 10.00 0.01
AFL 1 0.0003 420 0.01
it 5361 29.0782

i FEWIRL T % AR Pinus tabulaeformis, L ANk Quercus wutaishanica, $t%% Pyrus betulaefolia, Hilt I Crataegus kansuensis, %%
Wk Acer ginnala, W Toxicodendron vernicifluum, AW Fraxinus chinensis, Wii¥k Quercus aliena, V%t Rhamnus utilis, W% Crataegus
pinnatifida, WF\LUtE Crataegus cuneata, JCFEM Acer truncatum, ¥ Carpinus turczaninowii, F¥ERE Celastrus orbiculatus, [A¥E Betula
platyphylla, 55T % Syringa reticulate, YW Broussonetia papyrifera, Wit# Quercus dentate, 1% Populus davidiana, {5344 Chionanthus retusus
B Acer mono, WHIT Malus baccata, 2= Rhamnus davurica, KZEL Pyrus xerophila.

A 14,765 DNE AL AR R ANME, Hf DBH > 1 em (AR NTARDI RN 5361 k. i s W
BN 29.0777 m?/hm’ o il B W AR KT 1 m™/hm® (6 A AR AR A0, (6 UCH 16.55 m*/hm® F111.30
m?*hm?, 2R R T T AR 95.76%, X 3 M FA RIL ARMRAEZARMEETE o e xR 3

1 hm? £ 7500 W72 20 FEHL YIS 8777 NS RIMOT AR AR M4, DBH > 1 em FMEH 720
B, BINTEARYIF, 6 MR AR OIS 662 BR( &S AR 91.94%) LA 51 HR(E B AMA%L
(17 7.08%) /INFREELAN 3 k. REEAN 2 Ak, ARAY 2 BRAIAS SR 1 Fk.
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Table 2. Species composition of major woody plant in 1 hm? plot

5% 2. 1 hm? #£#h DBH > 1 cm BYZK A& 40407048 A%,

F14% Species % J¥ Abundance [ fif Basal area (m*hm®) ~F#If§4% Mean DBH (cm) X135 FE Relative superiority degree

LIRS 662 41.38 26.08 63.57
ILRAR 51 0.83 10.18 3.08
#HAf 5 0.02 8.06 0.25
kLAY 1 0.01 3.00 0.05
A< H 1 0.01 9.26 0.05
&t 720 42.25

3. fiRFG=E
3.1. BIMBESHEREHRE

JETE ISR TV R PR TS S A 28 BB . 2014 4F 8 HZER A% 11 4 ho® AT 1 hm?® REHOAY BB T 24
ANF T N ISEE BR(FE] 2) IEERN 1 x 1 m INIETTTE, REEN 30 cm, F 40 HJE MBI, WdEasEE
MRS RN 1.3 m, DR R FEER AT A ZRTEY) . WA 2014 48 10 H~2015 410 H, 3£ 13
ANH. 2015 10 1~3 AWEE—IR, 2014 4E 12 A, 2015 4 5 ANAERBE R THFSELZERRE
IR, HARAGEABERIR. HICEENEE RIS =N, e, @, f8. s, Fhy
T4, DREER, ERIE SO CHA A T4 12 /I, SR H TR PHRERETE, kN 0.001 g.

3.2. YRR

FIH Excel 2003 1 SPSS 24.0 X #4347 7047 f# 4 Excel 2003 &l A& H o shiS sk, £
SPSS 24.0 FMAAEAR T I IR T & 0 S EZER, Pearson AT ELEATE S S A M. it
SRR, FRATEE 2014 45 10 AR 2015 4E 10 A VEE Y EECESEE N 10 A5 EE Y&,

4. SRRV EBRAER
4.1. EFEDEEBRAER

4 hm” FARRIRAS ARBEHD 13 A A ISR B VA ) 5 808 5189.10 kg-hm 2, 47 5K 3644.97 kg-hm >a ™',
1 hm? JHAS A AR RE RS 13 AN F BRI 75 YR )y 5825.64 kg'hm ™2, 4F77 84 4402.79 kg-hm >a™' . JliFA4ibR K
THRAMRIRAE AR AE TR TS R, P ZE R EEP <0.05). A2 4 hm® MERIEAIE R 1 hm? A4k,
SRS ARG T o, SRR & B R, 4 N 64.43% 11 69.72%, VA 437 K 2348.36 kg'hm !
F13068.89 kg-hm >a™'s &R E (B Ky W) BT A5 500 73.58%F1 81.20%

4 hm? JRASHRREHL o, A ETEIH- B 1159.04 kgthm a5 E B 31.80%; 1L A ARHAVE &8 1101.27
kghm>a ™', (HAEE) 30.21%, BEEFRVAME 3L REE R LGN 62%. TRACHR A R A
HRTE 9S%IMBMX N ERARE. Ao, HAEMFEN RN 88.05 kghm >a™', [ 2.42%, EMHE
ZIIMAEFEL, S, B2, KRS58 41.02 kghm >a™', 14.98 kg-hm 2a ' 1 12.07 kg'hm >a ™',
AR TR BN 1%, FRETEE N 305.98 kghm >a™', AL 8.39%, 8N 27.45 kghm *a ™. 1]
AT E LU A 21.91%, AEEVEE 798.50 kgthm >a™', H @ EMRRSCE RS, N 607.72 kghm >a ',
FPNEEN 164.68 kghm >a™', i 4.52% (£ 3).

1 hm? kA gibkeh, A RIS BN 3001.64 kg'hm 2a !, (5 REEEYE LG 68.18%. H A
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Figure 2. Litterfall traps distribution map of 4 hm? plot (left) and 1 hm? plot (right)
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Figure 3. Monthly dynamics of total litterfall production and organs composition in 4 hm? plot (left) and 1 hm? plot (right)
& 3.4 hm’ (ZD)F 1 hm® (R HHEEY R ERFEARANEEN

FVEMEN 6724 kghm a™, (HEE 1.53%, BEZHEILHEM. HELRZEEM, EH 25508 20.63
kghm2a', 8.01 kghm >a ' M 3.75 kg-hm >a™'. B Bz (9 7% 89> )9 336.47 kg-hm >a ' F1 169.67
kghm>a™, ELEDIHIN 7.64%H1 3.85%. ‘LR E LB 13.60%, FHrf, HAAERE 307.80 kghm>a™,
5 R 6.99% A HEBRAE I 75 B8 236.62 kg'hm 2a ', i M E ELBIN 5.37%. 24084 229.05 kg-hm 2,
FIT & ELBI A 5.20% (55 4).

4 hm® PARRIRAS ARBE LA A0 0 PAVE B 5 1 ha® SRR SEARBE AR L, 72 95S% I BE X I, B TV =
(P =0.786) L A B 8(P = 0.162) Z F AR E A, PIEVEHE(P = 0.006). W JH7E &= (P = 0.021).
FWEP =0.002) 8 £ FBE.

42. EF BB ERERAEINSIFE

WFLEIR, 4 hm FAMRIBACHRKFETE Y A sl Bk o g R, w29, 100 11 =4 H.
HEREAMG N 10 B, 13 ANHFEERN 2015 4 10 A, 7= 1880.43 kghm >, LN 2014 4E 10
H, 778 1207.84 kg'hm 2. 10 3 23 5 241 40%~45%. 2015 4F 9 H A1 2014 4 11 H 5514 603.89 kg-hm ™
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Table 3. Annual litter components and the percentage in 4 hm? plot

%= 3. 4 hm® BEHEERTE 4R AR R L 451

oy HERVE R (kghm >a™") ER1 oy RV R (kghm >a) ER1
AT 1159.04 31.80% ERAY 2681.80 73.58%
AR HERRAE 59.78 1.64% HTHARE 798.50 21.91%
AT 20.06 0.55% FS 1) 14.98 0.41%
THAERE 75.84 2.08% FLAL 41.02 1.13%
T A MR 1101.27 30.21% At 1.78 0.05%
LRPRZERTEF? 26.42 0.72% L& 4.12 0.11%
ICARBRA S 607.72 16.67% 2= 12.07 0.33%
053 305.98 8.39% HoAt et 14.08 0.39%
B Rz 27.45 0.75% HAbPIRAE . R 8.68 0.24%
) 164.68 4.52% S 3644.97 100.00%

Table 4. Annual litter components and the percentage in 1 hm? plot

5= 4. 1 hm® ¥EHEERTE 4R AR R L 151

Hor EPHT B (kghm >a™) L1 Hor EPT R (kghm a™) Lt 451

ik L 3001.64 68.18% TR AR 20.63 0.47%

AR BRAE 236.62 537% IKAF 3.94 0.09%

AT 48.01 1.09% FE | Bt 3.33 0.08%

AR BRI 307.80 6.99% R ZE 2.00 0.05%

53 336.47 7.64% kL4 8.01 0.18%

W B 169.67 3.85% FeoK it 3.75 0.09%

34 229.05 5.20% FoAt et 25.59 0.58%

HIRAE 3575.03 81.20% HAnYFAE ., R 6.28 0.14%
AR E 598.72 13.60% B 4402.79 100.00%

F1370.62 kgthm *o BB M FIE 5 EER 10% LA 4. Ao, 6 A AN, F2EN 329.75 kghm 2,
ZINAAER 10%. 2015 4 1 £ 3 AKRETEE N 249.41 kghm 2, PB4 83.14 kghm 2. &2 12 &R
5 Ak 7~8 ANRAEERD . BEKE, FEDLESNEENEHREEFRIFEMIE, W#H Pearson
KAEZBCN 0970, MR ZEP<0.01) (K3 A).

MR BARKRE, BEREENENRIER, FWERREKOAGN 10 A%, %4E 10 A G HREE
RN 115519 kg-hm > £ 1719.55 kg-hm >, 231 5 F S 1] 95.64%F1 91.44%, M 2014 4 11 A % 2015
4R, BIRWE G LBBETE 00% A . RS ESEROMAGN S AT H, WEES A
37.87 kg'hm > F1 34.81 kg-hm 2. 2015 4E 5 A& 7 A, A KEFRJENLLEN 50%~65%, 8 AL
#1179 36.55%, 1 9 HAL A H S E1 19.42% (5] 3 /).

AEFEAS T T, VR EN A AERS, PSSR 6 HAL 8. 9. 10 =4 H .o 6 HEE— AN/ Elk,
FAEN 76.12 kg-hm 2, EE YL 218 AN 14 8.9.10 = A b, 9 AYETE B K, N 475.90 kg'hm 2,
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25 AT A T R R 60%; 8 A 10 A 4314 100.26 kg-hm ™ Al 121.47 kg-hm™>, =4~ FA (4E 8%
HE G AEN 80%LA b, FEMM 2R, 9 A E RN HEELEITMRA, 534, 8
AR ERER S HRER 57%, 5~7 A5 BEREEIE 15%~25%2 01, HA%HANFHLER
8% (& 3 75).

THAS AR VA BhAS R g, FEAERTERKAZETT 104 11, 12 =M H . BHEEER KA G
N20154E 10 A, 778N 2442.90 kghm >, kAL 2014 4E 11 H, 778N 963.63 kg'hm %, 2014 £ 10 H
A 12 AR EAL, 2515 402.81 kgrhm ™ F1 408.78 kg-hm 2. 2015 4F 1~3 H &EA1A 537.00 kghm ™2, °F
B H N 179.00 kgthm 2. 1~8 HARTE B T22, B 6 1 322.42 kehm 2 Rimz 4h, HAb H 44
EHARK. B ESERBEETMBEAMIEE 3 A), P Pearson K REFCH 0.996, XML
(P <0.01) (& 3 £).

IR T TR S N ISR, VR EAKA 10~12 A 4. 2014 4E 10, 11, 12 A& 5
N 336.19 kg'hm 2. 896.63 kg-hm > Al 377.93 kg-hm™>; 1fj 2015 4F 10 A4 2032.18 kg-hm >, KT 2014 4
10~12 A=A A RS, 2015 4 7~9 AE#RBE KRR, 18 50~100 kg'hm > Z [/, Hr 201547 A
i/, A 64.04 kg'hm 2. 2015 4 1~6 A A, # H 18 F7 48 5 &IE 100~200 kg'hm ™. 2014 4 11 H % 2015
3 A, BRFEEL N A SEERM 90%, 2015 4 6~8 A HEELHIEK, N 40%~50%, HpH%H
[ d BB R 80% 25 44 (K 3 41)o

AFE S B RHIE SN IERL, 6~8 HAE A milE, 10 HRFE A mElE. 2015 4 10 H 2 HE &R
KEIAH, 758N 315.86 kgthm2; 2014 4F 10 A 11 AAE 55 kghm 2 A4 . HR, 20154 6 A —
AN FE AR B/NEE, AR 119.33 kghm ™5 2015 4E 7. 8 AME 70 kgthm > K47 . HoA A0 RO VE &
Wb, 1820 kghm* LU R . MAEFE#S B 74 R h AT SRS, 2015 4F 6~8 F BT 5t i,
1E 40% 747, HAR A0 BIHBIIIA E 15%, AR 2014 4 12 AU H B &1 4.5% (B 3 ).

4.3. BRBREMIAERYEE S Bh7SIFE

TEVCAERR T P, 4 h® BEHBUSCAE 2 20 DA IITEYD, 1 hm FEHBISCEE S 17 MR EEY . B
ATRIL, 75 FHRE L IS B 1 32 B RAVE I 55 4 Fh (AR A 34 B A 2R PR [E1 A 96 &R o 4 h FE B4 Fp
PEH-E (y) SR A E ORI RN AR .y = 55.457x — 3.312, BRI S HRIM 2508 0917, 1 hm?
FEHL 95 2 18] () [ VAR AR . y = 63.404x — 38.919, FETRL IR % Ji5 1) 1 Wt 250N 0.998.

BT RV TR A R R BRI A B B3, AEUSCE BRI RTE Y b S 4 Eu ], i AR R R B BV
PR, ANEABAF AR, IR SR Sh S HOH e B i a2 i

4 hm® FEHBAN 1 hm® FEHBEEBERRAOVE M NI E R o B IO E By, P IAIAE S 1 (B 3% (P<0.01),
Pearson AHK R E73 7174 0.999 H10.994. 7] LAUEEFEM K7 5 23 7 BV SRV & IRACHAE A, 12
HAREHAERAE 10 H, SR EEE RN 80%LL L, H 2014 4E51 2015 4E 10 A 1L ABRIE M BB
U, 23919 927.97 kg'hm ™ F1 891.71 kg-hm 2. B&Z: 10 H 24k, HAABEHEWD(E 4 F). THER
WARVEN BhASH 25, TEMMBRIEASHRFIAA ZEARFE -, AP FP382 11 5 HBL 2014 45 B & 10
KAK(278.52 kg-hm > Fl 879.16 kg-hm ), ifi 2015 4 A ¥ &= K AE HILAE 10 A(630.97 kg-hm > A1 1690.26
kghm?), HiL KT 2014 F 11 ARMEEE 4 5 ), XUEHMAATEH AT REH K/NMERILS . PARMEER
A R SN2 B B S PE(P < 0.01), Pearson A% RECN 0.985, P A AL,

4 hm® FEHL b, PIERERD A VR BA S EAN B2 (P > 0.05), Ui IR E 5 S SIFAEE R B 8. 9.
10 AZ4h, HAAGMRAET EKTICARRRNE 5 ). XEBEGHHHHER: — LR hisZ M
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Figure 4. Monthly litterfall production dynamics of Quercus wu-
taishanica species (top), Pinus tabuliformis species (middle) in 4
hm? plot and Pinus tabuliformis species (bottom) in 1 hm? plot
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Figure 5. Monthly dynamics of nutritive organs and each components in litterfall production in 4 hm? plot (left) and 1 hm? plot (right)
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Figure 6. Monthly dynamics of reproductive organs and each components in litterfall production in 4 hm? plot (left) and 1 hm? plot
(right)
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Figure 7. Monthly dynamics of minor components in litterfall production in 4 hm? plot (left) and 1 hm? plot (right)
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