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Litterfall production and its relation to stand structural factors in a

subtropical evergreen broadleaf forest

YU Xin, XU Chonghua, ZHU Yongyi, XU Xiaoniu
(School of Forestry & Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: Litterfall is an important component of forest productivity. To achieve sustainable management of a
subtropical evergreen broadleaf forest, litterfall production and related nutrient returns in relation to forest
structure were determined. Six 30 m x 40 m fixed plots (three in each of two different forests) were established
in subtropical evergreen broadleaf forests at Zhawan Natural Reserve in Qimen, Anhui Province. Stand struc-
ture and litterfall production were measured followed a complete random block design (CRD) with 3 replica-
tions from June 2014 to May 2015 and analyzed using a ¢-test and Pearson’s correlation analysis. Results
showed that the annual rate of litterfall ranged from 5.95 to 9.70 t-hm™-a™. Except for fruit litter there were no
significant differences between the two stands (P > 0.05). The correlation analysis showed that total litterfall
and foliar litter were significantly positively correlated with total basal area (P << 0.05). Fruit litter was signif-
icantly positively correlated with mean diameter at breast leight (DBH) and basal area of dominant-species (P
<< 0.05), whereas, it was significantly negatively correlated with diversity index, evenness index, and stand
density (all P < 0.01). However, there was no significant correlation between woody litter and structural pa-

rameters. The annual variations of both foliar litter and total litterfall were bimodal in the P, and P, plots, but
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they were irregularly shapedin the P; plot and unimodal in the P,, Ps, and Ps plots. Between the two stands, in
the foliar litter, N and Ca were significantly different (P << 0.05) with P being highly significant (P << 0.01).
Overall, nutrient returns from foliage, fruit, and miscellaneous materials accounted for 71.2% -95.8% of the
different elements. Thus, the stand structure may be an important factor affecting net primary productivity
(NPP) and nutrient return of forests, and it should be pay more attention in the production management of
plantation. [Ch, 2 fig. 6 tab. 31 ref.]
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Table 1 Stand characteristics of sampling forests

MROTEERES W g U AR

FedL Wehr BOE/(0) WERm FEINgARfem SRR /m (b -hm?) (- hm?) FEEZE MR WA ERK
P, g 30 265 18.2 17.5 1 000 37.80 16 1.97 0.48
P, g 30 285 17.7 17.1 1017 40.51 13 1.48 0.40
Py i 30 300 18.3 16.6 1292 52.75 15 2.29 0.59
P, W 0~5 480 159 15.3 1267 31.89 16 2.60 0.69
Ps BT 0~5 480 124 14.5 1367 28.33 15 3.00 0.75
Ps BT 0~5 483 14.6 14.1 1325 40.98 19 3.23 0.77

2 HERG M

21 MHOMRBE

Pl DX S R AR AR A e 2k B IR R B2 R Hamamelidaceae,  DLoe 3R BE b7 ZE X L%, Br
FEHL P MR EETE 60% L F o SR T AROC TP Ry 5 2 BE w5 B Rh iR, HLITE 58%LL |, #F
b Py AR AL FE R 3A 78.22% o B TR 43 A AR AL Tl kg 52 2 F5  Cyclobalanopsis glauca #1355 5E Cas-
tanea sequinii; FEHL Ps WA /BRI T 50 em B9 D Y Pinus massoniana, 3% THAKA> o HE A 3R o
K Loropetalum chinense , HARHE Eik 16.39% (FeH Ps), Wi, HEEARM R EE A4S (R2) .
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22 FAEYWEFTE

PR MR TE P R 5.95~9.70 t-hm™-a™, B TE P i K B/NHEF AR R #E . Py>Pe>P,>P,>
P>Ps(3 3), BIVEWR . M FIERCR PO K TR TR, RE R B K (P>0.05), i bk
MR 17 R KT (P<<0.05) 3G ARGy o Fz o FE RIS B0 A 3 0O 2 K T ik 4y, Rk 5 8 2%
K- (P>0.05) . JTEYIH s> b, Bk sy R B R 7 1 (60.88% ) > & (20.02% ) > )8 (9.95% ) > &
(T.47%) > }¢ (1.24% ) > 1£.(0.34% ) , 1 3 AR 43 7% T (63.01% ) > 1 )5 (12.16% ) > 4% (8.37% ) > ¥4

K2 MABMEZMAMAEERY

Table 2 Dominance index of tree species in sampling forests

DL %L
ﬂ‘ R g Al
P, P, P, P, P, P,
filiiE Castanopsis eyrei 68.52 78.22 58.74 3.58
5 hiE Castanopsis sclerophylla 6.95 6.26 0.47
o F I8 Castanea sequinii 2.06 1.79 2.62 28.82 28.36 12.88
L JEHAIAR Quercus glandulifera 1.40 4.66 0.73 10.20 4.13
H X Cyclobalnopsis glauca 2.55 36.15 17.77 15.22
it 71.98 80.01 68.57 72.65 62.59 36.28
WZERE TS 7.55 2.15 3.56 0.37
MEA Lorepetalum chinense 7.1 1.52 2.63 3.78 16.39 8.80
G MR WFE Liguidamba formosana 1.32 0.58 11.98 9.17 7.32
Hif 8.42 2.10 2.63 15.96 25.56 16.12
o B AR ZE T Neolitsea aurata 0.94 2.54 1.55
R 214 Machilus thunbergii 0.99 4.82 0.73 0.84 0.37
R L E#S Pinus massoniana 2.47 13.94 30.53
x3 AEMHSAEVEREHSBES
Table 3 Litterfall production and component percentages in different forests
A o : P 7/ (- hm™-a™) R & 4153 A 53 /% _ ‘
Ji#] P Bt 54 B bia B g B
P, 4.35 0.13 0.54 0.11 0.01 1.95 0.63 7.71
(56.42) (1.69) (7.00) (1.43) (0.13) (25.29) (8.17) (100.00)
g P, 5.23 0.00 0.73 0.08 0.04 2.09 0.93 9.10
(57.47) (0.00) (8.02) (0.88) (0.44) (22.97) (10.22) (100.00)
Ps 5.89 0.52 0.72 0.15 0.04 1.28 1.09 9.70
(60.72) (5.36) (742) (1.55) (041) (13.20) (11.24) (100.00)
T fE 5.16 0.22 0.66 0.11 0.03 1.77 0.88 8.84
(58.37) (2.49) (7.47) (1.24) (0.34) (20.02) (9.95) (100.00)
P, 5.12 0.00 0.51 0.06 0.27 1.17 0.75 7.88
(64.97) (0.00) (6.47) (0.76) (3.43) (14.85) (9.52) (100.00)
I T Ps 4.36 0.00 0.46 0.18 0.07 0.08 0.79 5.95
(73.28) (0.00) (7.73) (3.03) (1.18) (1.34) (13.28) (100.00)
Ps 3.49 1.50 0.95 1.06 0.24 0.62 1.26 9.11
(38.31) (16.47) (10.43) (11.64) (2.63) (6.81) (13.83) (100.00)
I 4.32 0.50 0.64 0.43 0.19 0.62 0.93 7.65
(56.47) (6.54) (8.37) (5.62) (2.48) (8.10) (12.16) (100.00)
I % *

Uil O il * P < 0.05, Q4F 55U A4 H A (%) .
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(8.10% ) >}z (5.62% ) > 1£.(2.48%) .
23 HAEMEFEENRSATHXE

FHRPEIHT AR (R 4) B . AR vE YD B . v RS AR B g W AR L 3 RN OG, ROR RS
LA o ) - 22 W A B B o W v AR S BRI ARG, 5 AR PEAE R B BER R, R e B A 2 T
RS o AT 75 1 55 Pk 23 A5 A0 B BOF oA S

x4 MOBHSEENEEXEST

Table 4  Correlation between litterfall production and stand structural parameters

o8y - 53 3 i3 1t e 5353 iz
S b 7 O T AR 0.879% 0.846* 0.634 0.382 0.152 -0.280 0.606 0.323 0.359
- 34 i 2 0.633 0518 0.135 0.891*%  -0.386 -0.492  -0.089 -0.231 0.861%
e B S 24 g 42 0.213 0.200 -0.257 0.843*%  -0.675 0775  -0.459 -0.570 0.767
e R B S WA 0.350 0.242 -0.019 0.835%  —0.489 —0.826%  —0.240 -0.356 0.752
I AR Aol e B g B i 0.557 0.466 0.166 0.822%  -0.402 -0.748  -0.020 -0.231 0.749
LZREE S B -0.326 -0.221 0.121 —0.921%%  0.645 0.626 0.353 0.501 —0.874%
Y e H -0.343 -0.168 0.045 —0.932%%  0.549 0.672 0.313 0.407 —0.877%
I S i 2% 0.417 0.553 -0.229 0.788 -0.740 -0.332  -0.326 -0.607 0.778
oy 5 -0.195 0.147 0.076 0918+  0.408 0.506 0.437 0.318 —0.888*
PLH o IR TE 0.01 K- OB ) b @ 35 405G 5 * FRon e 0.05 /K- OB ) 1 i 35 41 5 .
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Figure 2 Monthly dynamics of total litterfall and its dominant components in the sampling stands



996 TR AN N N = 1 2016 4F 12 4 20 H

TR R SR A Vs, AT 11 A SvE Y B RO T a RYARAE, Wikt AE 11, 12 A &S A il
DU . FEMD Py JA 7 SR ST R BN RN B, AR R B AR (E . AR Py, REML Ps FIAE ML
Po i 75 4y B i S5 0 e S B Y A R W B 12 .
25 RAEMFHRERSFAE

SR TGUbR 73 9 it e JO AR 23 O 2 2 (P<<0.01) K T debk gy, SRR o i 20 AR 3 K T (P<<0.05) i
Ry IO AE R R R Sy R, RS A R A e 2 R T (P<<0.05) TR AR Gy o B AR A [ MK o
WEBEZES . GEKkE, WERKITRFESEERER RS A S>> >0 G S5) . F4H4070
R R > BOR B AL R TRy B R, B e BRI AR AL B BE R P BOR T HAR A
fE . R HORT M WEE AR PSR BCSEIARS,  ACRIEEE R TR SR

RS AEAMSEAFYWASFTIRESH
Table 5 Nutrient concentrations of the litter components in different forests

I i oy 5l (g-kg™)

A o % A i ap 45 B
gk 474.75 £ 1.39 1094 + 0.29  0.23 = 0.01 431 + 047 10.67 = 0.70 2.69 + 0.19
i YT 467.86 = 7.29 1298 £ 0.76  0.37 = 0.03 3.58 £ 0.26 12.13 + 0.22 2.68 +0.20
R R S B B % * o B BE 2 * B B 25
g 488.97 + 3.83 9.57 +0.33  0.25 = 0.02 2.85 + 0.44 11.1 = 1.17 1.54 £ 0.21
% et 484.09 + 9.02 10.63 + 0.55 0.28 = 0.04 2.16 + 0.33 12.07 £ 2.42 1.63 £ 0.55
ER e WARFERR WABEER WNAREER WAREZER WNAREER RAREZER
g 480.42 + 5.58 2026 +1.23  1.01 = 0.09 522 +0.31 8.26 = 1.16 275 +0.23
bia T 461.72 + 27.25 1642 £ 0.53  0.89 = 0.13 555+ 1.18 9.65 + 0.86 3.84 £ 1.90
R IR S BAT B2 22 * WHRFEEXER WAREER WAREER RAREER
g 481.32 + 5.37 825+ 0.50 0.37 £ 0.04 5.39 + 1.68 8.54 + 0.37 1.84 £ 0.16
R e T 462.87 = 11.31 854+ 020 0.45 +0.06 5.89 £ 0.59 8.03 + 0.64 1.80 + 0.19
e A4 BWARFEER WARFEER WARFER WARFER WARFER NARFER
g 466.14 + 8.45 16.42 + 0.80  0.86 = 0.06 4.51 £ 0.51 10.13 + 0.92 325 +025
L Y Tt 448.69 + 18.73 17.16 + 270 0.95 = 0.22 2.67 £ 04 13.56 + 2.72 3.22 + 0.69
R WA RFRR BARFEER WARFESR * B RFRS B 5

YT R P B AR EZE ;¢ KBGOy * P<0.05, ** P<0.01.

Fe AR (2 6) KRN Rk (2.7~4.7 t-hm2-a™) > % (75.75~105.58 kg-hm™2-a™) =~ 4% (74.61~109.91
kg-hm=2-a™) >4 (16.54~41.80 kg-hm=-a™) >%£ (17.95~29.48 kg-hm=2-a™) > #§ (2.07~3.67 kg-hm?-a™) .
MR R SRS ERI& TR IR RN 71.17%~95.75% . [RBE R LLAN , T 3R 4 H I Y
55.47%~75.62% ., T8 B0 0 5 SR B 1 23.81%~33.31%., kEHb Py i R w0 E 5 5 32.31%,
PHE R 41.17%, FEib Po J& B2 45 IH 4 & 7 17.86%

3 b 54®

LRORTTHAL AL TR, G I3 A3 L7 b4 g DIt 3400 T ) o ¢ o A7 A 9 720 g U 5 4%
PRE S B, AR . R0 . KA AR, DA 5 M BRI A 7 ) 25 ) 3 A A IRy o S AR PSS 4 2R
FRTA), RS0 22 IR Sk W AR WFFE R - B T BT 8 T 2 R R ol i, it R R A 2, 2
FEVESR BT
31 RAEMEFESHKSAT

A 3 MR JA P 5.95~9.70 t-hm™-a”, 5522 80K ST AT 7 4% B AR A JA i 6.91~9.85 t-
a7 20 ARG LI PR S B Ak 9.06 t-hm-a™ P AR {7 . AUGUSTO 251 76 i £ il 4fF 2R bk i %
B, B K Z WA, R e hR M S R i A A BT PR 25 R
LB BB . R A 52 2R R, NS SLH AR A S, AR T
T2 RV )RR SRS R N K DU SR A T ST A I bR B e i DR AR R R O IE A SRR R



F33EH M A A LR R SR AR T A R S AR TR TR G & 997

R6 FMFSPIEE
Table 6  Amounts of nutrients returns in the sampling stands

FE LR 73 38 2/ (kg-hm™- a™)

e e T E e iz 1 o R it

P, 2 076.83 67.08 270.79 50.34 6.56 933.94 299.62 3705.17

P, 2 549.86 0.00 361.53 36.58 19.36 998.44 423.06 4 388.82

P; 2 811.46 271.25 354.70 72.16 20.41 627.61 504.01 4 661.60

" P, 2 422.82 0.00 251.94 28.03 134.34 548.96 348.50 3 734.59
Ps 1 964.24 0.00 233.52 87.26 29.29 39.78 332.68 2 686.78

P 1 645.26 743.62 446.38 499.58 111.30 278.74 574.41 4 299.28

P, 44.61 1.00 4.45 0.77 0.27 14.78 9.86 75.75

P, 58.59 0.00 6.85 0.56 0.87 18.35 16.23 101.46

. P 63.75 4.85 6.87 1.11 0.81 10.79 17.40 105.58
A P, 56.04 0.00 5.01 0.43 4.63 9.83 15.10 91.05
Ps 53.44 0.00 4.80 1.34 1.13 0.71 24.36 85.79

P 43.38 14.68 9.48 7.67 3.76 5.50 17.16 101.63

P, 0.76 0.02 0.11 0.01 0.01 0.67 0.49 2.07

P, 1.12 0.00 0.16 0.01 0.04 091 0.87 3.10

) Ps 1.13 0.10 0.16 0.02 0.05 0.43 0.94 2.83
" P, 1.71 0.00 0.18 0.01 0.24 0.61 0.92 3.67
Ps 1.47 0.00 0.12 0.02 0.07 0.03 0.74 2.46

P 1.03 0.34 0.21 0.14 0.18 0.25 0.88 3.03

P, 16.86 0.16 1.41 0.05 0.07 14.76 2.55 35.85

P, 20.43 0.00 1.71 0.03 0.23 7.92 4.84 34.52

) Ps 26.79 0.93 2.60 0.07 0.21 6.59 4.61 41.80
# P, 17.65 0.00 1.14 0.03 1.76 6.23 2.39 29.20
Ps 12.62 0.00 0.92 0.08 0.43 0.48 2.02 16.54

Py 12.19 2.95 1.43 0.45 0.93 4.18 2.80 24.93

P, 43.03 0.81 5.78 1.98 0.13 15.97 6.90 74.61

P, 55.41 0.00 9.30 1.44 0.33 18.96 9.76 95.20

) Ps 58.60 4.05 7.29 2.84 0.29 10.77 9.62 93.46
% P, 73.67 0.00 7.76 1.10 2.89 10.12 10.21 105.76
Ps 58.57 0.00 7.15 3.43 0.59 0.70 13.24 83.67

P 46.43 14.54 9.70 19.63 2.35 4.46 12.80 109.91

P, 12.65 0.30 0.89 0.15 0.04 3.15 2.03 19.21

P, 14.23 0.00 1.46 0.11 0.12 4.14 3.30 23.36

. Ps 12.61 0.99 1.10 0.21 0.11 2.48 3.21 20.71
& P, 21.94 0.00 1.39 0.08 0.79 2.36 2.92 29.48
Ps 13.57 0.00 0.78 0.26 0.45 0.15 2.74 17.95

P 9.98 3.04 0.92 1.48 0.51 0.97 2.85 19.74
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