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Abstract: [Objective] In order to explore the difference of litter layer existing amount and its carbon (C), nitrogen (N), phosphorus
(P) stoichiometry in different vegetation restoration stages, so as to provide scientific basis for vegetation restoration and management
of degraded forest land in subtropical region. [ Method] By using the space-for-time substitution method, we selected four different
types of plant communities, comprising of Loropetalum chinense+Vaccinium bracteatum+Rhododendron simsii scrub-grass-land
(LVR), Loropetalum chinense+Cunninghamia lanceolata+Quercus fabri shrubbery (LCQ), Pinus massoniana+Lithocarpus glaber
+Loropetalum chinense coniferous-broad leaved mixed forest (PLL), and Lithocarpus glaber+Cleyera japonica+Cyclobalanopsis
glauca evergreen broad-leaved forest (LAG) to represent the vegetation restoration sequence in the secondary forests in the hilly area of
central Hunan province, China. Based on decomposition state, the litter on the forest floor was divided into un-decomposed layer, semi-
decomposed layer, and decomposed layer. Litter samples were taken from these three layers separately in fixed plots in the four forests.
Concentrations of C, N and P in litter sample were analyzed and the ratios of C/N, C/P and N/P were estimated, and the dynamics of
C, N, P in litter layer with vegetation restoration were discussed. [Result] 1) On the whole, the stocks of litter layers and its different
decomposed layers increased with vegetation restoration. The stocks of different decomposed layers in the same forest were in the
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order as follows: decomposed layer > semi-decomposed layer > un-decomposed layer, and the differences of different decomposed

layers were increased with vegetation restoration. 2) Concentrations of C in the litter layer was the highest in PLL and the lowest in

LCQ, while concentrations of N and P increased with the restoration of vegetation. Concentrations of C, N and P decreased with the

decomposition of litter. 3) Both the C storage in litter layers and in different decomposed layers were the higest in PLL, followed by in
LAG and the lowest in LVR, while the storage of N and P increased with vegetation restoration. 4) The C/N ratios in litter layers and in
the different decomposed layers were in the order as follows: PLL > LVR > LCQ > LAG, while the C/P and N/P ratios decreased with
the vegetation restoration in general. The ratios of C/N, C/P, N/P basically decreased with the decomposition of litter. [ Conclusion]

Stock of litter layer, concentrations of N and P increased, while the ratios of C/N, C/P, N/P decreased with vegetation restoration, which

demonstrated that material cycling in ecosystems was optimized with vegetation restoration.

Keywords: hilly area in central Hunan province; vegetation restoration; forest floor litter; decomposed layer; C, N, P concentration;
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Table 1 Stand characteristics at different vegetation restoration stages

RAHE) T Ty
2 4
KA EL 3y componton - FE RN sy W W BB Wi
Restoration X . Density of .. """ Average Average Elevation Slope Slope
Dominant plants proportion Diversity value . o
stage 1% woody plants index 1% DBH tree hight /m aspect ®
° A #-hm?) ° fem /m
M Loropetalum chinense 34.48 27.46
Bt Vaccinium bracteatum 21.55 18.96
bt — 31|y W5 LU ZL Rhododendron simsii planch 1207 14.00 SE —
%g}?%g}im 18 125 0.87 - 0.85 120~ 131 R 15~ 18
IVR E#% Quercus fabri 7.76 10.66 [igld
REE Castanea mollissima 5.17 2.72
HAth (8 Fh) Others (8 species) 18.97 26.20
MK Loropetalum chinense 17.47 22.02
27K Cunninghamia lanceolata 14.85 13.16
_ B8 Quercus fabri 12.66 11.10 S —
A Btk § % 7633 1.06 2.74 337 120~135 R 18 ~ 22
E?g" EiM Vaccinium bracteatum. 12.66 9.26 B
L
AZEF Litsea spp 11.35 10.13
HAt (16 ) Others (16 species)  31.01 34.43
I, ¥ Pinus massoniana 39.69 45.34
H 8% Lithocarpus glaber 25.52 13.87
- ) .
i — A WA Loropetalum chinense 11.06 743
S . 17 629 1.91 5.70 6.54 135~160 WEIE— 18~20
BRI 4L Cleyera japonica 3.59 4.11 -
PLL
BEEI Camellia cuspidata 3.11 4.02
HAih (22 F1) Others (22 species 17.03 25.23
1%
H#k Lithocarpus glaber 38.78 25.75
rpus gi
ARE— 4Lk W Cleyera japonica 18.70 11.05
ZLIREL — H ™ Cyclobalanopsis glauca 5.82 8.90 —
BHEEE o P 19970 2.29 563 575 200~ 260 AR 20 ~ 22
bk F2R Cunninghamia lanceolata 5.36 6.14 3
LAG #2548 Eurya muricata Dunn 5.06 5.73
HiAtn (31 F) Others (31 species) 2628 4244

t S AR AEANEE P AR RSN FEZE{LIEE . Values in parenthesis are the range of tree diameter at breast height (DBH) or height of each forest.
LVR: Loropetalum chinense — Vaccinium bracteatum Thunb. — Rhododendron mariesii Hemsl. et Wils. scrub-grass-land, LCQ: Loropetalum chinense —
Cunninghamia lanceolata — Quercus fabri Hance shrubbery, PLL: Pinus massoniana — Lithocarpus glaber — Loropetalum chinense coniferous-broad leaved

mixed forest, LAG: Lithocarpus glaber — Cleyera japonica — Cyclobal

psis glauca evergreen broad-leaved forest. F[H. The same below.
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Table 2 Floor litter mass in different restoration stages

kg-hm?

SHEE AR — P bt — FLASHER N MR — AR — AAREARM DR —F — AR R R — @RI —F X ERErTH
Decomposition layers LvVQ LCQ PLL LAG
KRR 428.221+328.16 Aa 1364.411:285.20 Ab 1900.77+£679.83 Ac 1574.02+£574.61 Abc
Un-decomposed layer (27.30) (21.72) (26.82) (20.08)
PR 487.901+236.91 Aa 1737.69£437.11 Ab 2 135.32+648.38 Abb 2289.74+1119.44 Bb
Semi-decomposed layer (31.11) 27.67) (30.14) (29.20)
By 3= 652.261+605.34 Aa 3178.771+1 307.74 Bb 3049.21+1106.10 Bb 3976.90+1711.81 Cb
Decomposed layer (41.59) (50.61) (43.04) (50.72)
£iT Total 1568.38+1052.71a 6280.881+1614.61b 7085.29+2242.61b 7 840.661+3 061.08 b

T FEEFHRFAIZENEBEEH (%) . FRRESERERE—RBARSEBEZHAZREE (P <005 ; FRMNGERERE—MEELEHM
ZHEREE (P <005, FH. Values in parenthesis are the proportion of the layer over the whole litter horizon(%).Different capital letters represented
significant differences between different decomposition state of litter in the same forest (P << 0.05), and different lower letters indicated significant differences
between different forest at the same decomposition state of litter (P << 0.05). The same below.
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Fig.1 Concentrations of carbon, nitrogen and phosphorus in litter layer at different restoration stages
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Table 3 Carbon, nitrogen and phosphorus storage of litter layers at different restoration stages

kg-hm?

BH

AR—mE RS AR -PRE SER— RS LR —ERE

Item 43 2 Decomposition layers 1 IVR A LCQ FEIRAEM PLL SN LAG
ROMEIZ Un-decomposed layer  161.07+111.97Aa 503.05+123.23Ab  957.70+348.44 Ac  665.22+237.55 Ab
C g P82 Semi-decomposed layer  153.38+£6227Aa  495.15+156.75Ab  966.22.2309.74 Ac  810.801454.78 Ac
Carbon stock E.4-## 2 decomposed layer 140.48+125.65Aa  524.831+248.95Ab  955.39+403.10Ac  730.91+660.49 Abc
4t Total 45493+269.29a  1523.02+365.95b  287931+95223c¢  2206.93+1158.81d
RIHEE Un-decomposed layer 473+3.67 Aa 18.94+4.93 Ab 22.714+7.56 Abc 26.051+10.75 Ac
N fE& FIMEZ Semi-decomposed layer 477+2.89 Aa 19.95+5.32 Ab 24.94+8.89 Abc 33.23+19.15 ABc
Nitrogen stock  E M2 decomposed layer 4.81+4.36 Aa 23.78+8.39 Ab 31.27+15.01 Ab 45.02+24.30 Bc
A1t Total 1431+9.83 a 62.67+13.90b 78.92+26.11b 104.29+48.74 ¢
R4 JZ Un-decomposed layer 0.11£0.08 Aa 0.5910.20 Ab 0.5310.29 Ab 0.60%0.31 Ab
th ;‘%h is A2 Semi-decomposed layer 0.1340.08 Aa 0.6410.27 Ab 0.77+0.33 Bbc 0.98-0.60 ABc
stock B2 decomposed layer 0.1410.09 Aa 0.65+0.37 Ab 1.07+0.55 Bc 1.22+0.79 Bc
£t Total 0.38+0.30 2 1.87+0.70b 237+1.11¢ 2.80+1.48¢c

33 BAE¥MEC. N. PUFEIHEL

ME 2 LEH, REVMERSH#EE CN
thfE ¥ F M A: PLL > LVR > LCQ > LAG, H
LVR. PLL 5 LCQ. LAGZREZ* (P <0.05) ,
{H LVR 5 PLL 2 [i], LCQ 5 LAG Z A EZRA &
# (P>005 . F—#MH, CN HESHE LS
RAEDN BT T, 5ECHEENZLBHRELR
—%, LVR. LCQ ARG BERBZ B EZR AL
% (P>0.05) , PLL. LAG EABESRIMER.
YIMREZEREE (P <005 , TiAMEESE
NEEERARE (P>0.05) .

wE 2 iR, REBE. XoRE. OO
2 C/P WAEH A LVR J K, HRKAPLL, LCQ &
LAG &/, HIVR 5LCQ (BREHMEE) .
LAGZREE (P<005) , 5PLLERAEE
(P>0.05) , LCQ. PLL. LAG FiliZ [AIZRA
2%F (P>005 . K7f#ZC/PWERN: PLL >
LVR > LAG > LCQ, HPLL5LCQ. LAG ER
BE(P<0.05, 5LVREZRAEE (P>0.05),
LVR G5LCQEREZE (P<0.05) , T5ELAG
EZRAEE (P>005) , LCQ 5 LAG ZRAE
# (P> 005 . F—#MM, C/PHEKEREY
143 # T B B%, LVR. LCQ AE4HAEEF P2 A)
EZRAEEP>0.05), PLLRMERESEMER.
EAMEEREE (P <005 , MIESMRESC
NREEZRAEE (P> 005 ; LAG KA RE
EEMEEEREE (P<0.05) , TI¥EMMBEES
KRB CRBEERAEE (P>0.05 .

BHEWRE. EoBZENPLHMENR: LVR >
LAG >PLL > LCQ, RK4M#ZA: PLL > LVR >
LAG > LCQ, E4M#EAN: LCQ > LAG > LVR >
PLL, {HEBEMERE&HMEBEAFEMAHBEREZ A2
RBYAEZE (P> 005) . H—#H, LVR. PLL
HN/P LB BE & A % W) B 4 T T %, LCQ.
LAG 2R THREASE, H4MKMARSBEZ
i (BRPLL %M ZRAEE (P>0.05 (H2 .,

4 ¥ g
41 EYREREENERE RN

MARRE, BEREDEINFEEERRT
AAAR, HS5REVWERIEMEX, 50MER
EHRMEXRY. BMAERDERGRZIEWRIE
EYEANRRKFLREmW P, HRAERE, A—X
B&MT, AREYERE B THRNMARE, A%
VB RESBEERNER, FEFFAEDHE
REDE RIS MR EREYRFEAR 1,
K, AEVDEURSSBEREDAFE
Sk EMEEERKE RN, 5KEKRS.
HBEBENARLEREEL B, F—BoirE
B, MEVERGESHERYEZHEEER (R
D ERBEEMHXRKERE (=0.720, P < 0.05,
n=13) , RPEEHEBEKE, WMHHREE, H
MEHNRERAZRDENFER N FERLW
HFZz—.
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Fig.2 Carbon, nitrogen, phosphorus stoichiometry ratios of litter layer at different different restoration stages
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ARRREREURFRYRARRR, F/S T
WIBEREN MR EE TR, SBEMER
EBAENHRRR. AHEF, FH—HKil, A
IR 93-f 2= VA D DAY B R R Y W B 3 T 384 1
HREVNEAFERNE R, TREAR
R BRI RERF B R KR P RUIR
DEERREWAE S BEENC RIS, G
B L ARIAE, AR TSR m ™, B
EEEKE, ZIMEBERIBE R, WHEE
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42 HEHEKEMNAEWEC. N. PEERHEK
Fit BRI

B4R A R BRI 7R 2 3REUT R, 4
H C & EB AW 1.6% ~ 34%°; MK, 4
R4 N, P& EYRIEF R R,
PLL LG BN BN R, HEWUDEBRE
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