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Litter production and turnover in four types of subtropical forests in China
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Abstract; Aboveground litter production (leaves, twigs, fruits, flowers) is an important component of the nutrient cycling
in forests. In order to quantify annual litter production of subtropical forests and to better understanding of the effects of
secondary forests on nutrient cycling in forest ecosystems, litter production, composition and turnover were investigated in
four dominant subtropical forest types in Hunan Province, China. The four forest types included three types of secondary
forests (i.e. a Pinus massoniana and Lithocarpus glaber mixed forest, a Choerospondias axillaries deciduous broadleaved
forest, and a L. glaber and Cyclobalanopsis glauca evergreen broadleaved forest) and a Cunninghamia lanceolata plantation
forest. The results showed that mean annual litter productions in the four forests ranged from 414.40 g m™ a™' to 818.22 g
m~ a”', with the maximum in P. massonana and L. glaber mixed forest (818.22 ¢ m™ a™'), followed by C. axillaries

-2

deciduous broadleaved forest (794.56 ¢ m™ a™') and L. glaber and C. glauca evergreen broadleaved forest (723.67 g m

Za™"). Leaf litter was the dominant component in the

a”'), and the minimum in C. lanceolata plantation forest (414.40 g m
total litter and contributed about 59.92% ) to 66.62% in total litter production. Monthly changes in litterfall pattern showed
two peaks in both C. lanceolata plantation forest and C. axillaries deciduous broadleaved forest, while no obvious litterfall

pattern was found for P. massonana and L. glaber mixed forest and C. glauca and L. glaber evergreen broadleaved forest.
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The contribution of dominant tree species toward annual litter production became less important with increasing of the tree
species richness in the studied forests. In the study site, C. lanceolata and P. massonana contributed significantly great
amount of litterfall to monthly litter production in their corresponding forested stands, and therefore, control the seasonal
variations in litterfall in the forests. However, the tree species of C. axillaries, L.glaber and C. glauca did not exhibit such
dominance in the seasonal change patterns. Among the four forest types, C. lanceolata plantation forest had the lowest
decomposition rate (0.31) and the longest turnover time (3.2 years) , while C. axillaries deciduous broadleaved forest had
the highest decomposition rate (0.45) and the lowest turnover time (2.2 years). It was found that the decomposition rate
and turnover time of litterfall were accelerated with increasing in the tree species richness in the studied forests. Our results
indicated that the secondary forests had relative high annual litter production, high decay rate and short turnover time,

which provided benefits for nutrient return and maintaining site fertility in forest lands.

Key Words: subtropical region; secondary forests; Cunninghamia lanceolata plantation; litterfall production;

turnover time
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Excel F{42 B,
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3.1 JAvEY KL

M2 AT LUIE 4 BARAMAE R T5 4 MR 7E 414.40—818.22 g m ™2 a' ZJH], K/ & PM>CA>LG>CL,
Hirp CL 5 CA LG Z A1 5 1.3 (P<0.05) , 5 PM 2 [a] 22 34 2. % ( P<0.01) ,{H PM CA LG Wi 2 ] 25 57
AW (P>0.05) . WEY) FZ W& (G FRE ) A KR B (iR IR S LR 2R VR AE
W R SRR ) Ao LR AN TRV G301 9% 0 1 25 2 - B G ] MR- IRV ) i i B 0 EEASTRD L R P > AR >
EFSTEIE  PM V5 M SEEJE SR STE R CA B LG g &M S AR TR B >VE S 4 Rk o 08 95 9 2 DL -
J T, SR EVEY) SR AY 59.92%—66.62% ,CL %M ik, 5 PM .CA LG 225 .2 (P<0.05) ,{H PM .CA Fil
LG Wi 2 [A] 22 5 AR B3 (P>0.05) o AR 5 AR JRVE D) R 1Y 13.929%—25.25% , LA CA fefm, Hik g2 CL,PM
I, H 4 FORSFPIIN Z 18] 22 A B35 (P>0.05) o &R iR P8 v ) B i 19 1.31%—10.09% , LA CL ¥ 5R
K Mo PR TE ) S i E o s, HAOE LG, PMCA & fIX, H CL 5 PM LG 27 3% (P<0.05),5 CA
ZE5EE (P<0.01) ,PM CA LG WM Z 8] 22 5 A B35 (P>0.05) . )8 ARk or P8 & ) B i 1 1.78%—
24.28% , Lk PM W8 J b MR- 08 75 0 B 0 B 43 bt FEUOR: CA LG, CL ik, H CL 5 PM CA LG Z
25 PM 5 CA Z A AY 22 R B 3 (P<0.01) , 5 LG 2% B ¥ (P<0.05) ,fH CA 5 LG 2R AR E
(P>0.05)

R2 ATRSEEME (L HIMERE) REASNBESL(FEZTHN)

Table 2 Litterfall production ( + monthly standard deviation g m™ a™') and component percentages (%, in parentheses) in the four forests

Mo it i AR wEJH At

Forest type Leaf Branch Fruit Chippings Total

EARNTH 265.5+14.1 99.8+5.7 41.8+2.6 7.4+1.1 414.4221.1
CL (64.1) Aa (24.1) Aa (10.1) Aa (1.8) Aa (100) Aa
IR+ A MRE IR ASHR 490.3+22.0 114.0+13.6 15.3x1.14 198.7+8.9 818.2+34.4
PM (59.9) Ba (13.9) Aa (1.9) Bab (24.3) Bbd (100) Bb
T TR AT I i) b 510.6+45.7 192.7+27.8 10.4+1.3 80.9+6.2 794.6+49.1
CA (64.3) Ba (24.3) Aa (1.3) Bb (10.2) De (100) Bab
A BRI H SR b 482.1£25.6 110.3£14.5 24.6+2.3 106.7+5.4 723.7£30.7
LG (66.6) Ba (15.2) Aa (3.4) Bab (14.7) Ded (100) Bab

T NS B (% ) | TR PRI E SRR 28 5 0.2 (P<0.05) , ANl /ING Rk 22 54 25 (P<0.01)

3.2 YRR RS U

4 PR A& Y e TENT SR I B A A AR E , CL A I5 W i VR 38 S DL AR = W (T H5 7 3
AR10 A, H 10 HWEEET 3 5 CA JyEY) A T8 SO0 si = 55 | W(E 517 4 Af3 H 552
ANEEIIAE 10 7 PM JVEY) i J5 Y AR, I 2 A, Foh RE St tE 6 A A9 AR
WL JEWE6.9.11 HUB B L LG FVEY S A BNEL 3 3 ANIEAE, /3 3I7E 3.6.9 H , T51 2R
AR WE(EAE 3 AR 9 H(E2),

ik Ve AR T 9 H ARG RRE N IR xS TSR S, o CL AR RO 2 AN IE(E L 7E 4 AL
J,CA Mikg W fl7E 12 7 ,PM LG AA(E 7 6 A, CL I RETHE 2—4 A M 9—12 J,PM 7 6 J il 11
H,CATET—8 A, LG 7E9—8 H ., CL#FJEILH RMZET 1L, PM A KZE(4—9 A)WEKZ,CATE4 AR
% LG TE3—10 HZ (K 2), AHh, CL MY it V& AE ) H 2B V22, A brifE 22588 (% 2)
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Fig.2 Monthly dynamics in total litter fall production and its components in the four forests
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Table 3 Production ( + monthly standard deviation) of total litter fall and leaf of dominant specie and its percentage (in parentheses) to litter fall

production of stands

. PRA ammemmemsen ST st 1
Tiem (XN LR Pap Releas AR H X
C.lanceolata P.massonana L.glaber C.axillaris L.glaber C.glauca
WRHAE D B/ (gm™2a™") 387.3£22.2 385.5+21.0 185.8+13.6 545.7+£50.9 188.5+18.8 182.1+19.0
Total litter fall quantity of tree species (93.5) (47.1) (22.7) (68.67) (26.0) (25.2)
e P 253.8+14.1 313.0+18.6 133.0+9.5 424.8+48.1 122.0+8.4 124.8+18.2
%M Leal/(gm™a™") (61.3) (38.3) (16.3) (53.5) (16.7) (17.3)

ST I o 4R o O P S B 0 L %
The percentage of leaf to total litter fall of 65.5 81.2 71.6 77.8 64.8 68.6

tree species
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Fig.3 Monthly dynamics in total litter fall and leaf of dominant species in the four forests
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(1), Hrh PM %R K (2493 #&/hm?) , HoRJE CA (1696 #k/hm”) |, 1 LG (1340 ¥k/hm?) , AR &)
P& SRS B 5 B S B AR DG (= 0.2877—0.3497 ,n =48, P<0.05 ) ; @3 Ty A= bRt F Z REVEANTR], CA 46 Fif
ZREMERCR (1.104) , LU LG, PM S5AR, MRS AVE P 75 S AR B b 22 R Mg B 2 o 3 R IE A G (r=
0.3033—0.3497 ,n=48 ,P<0.05) , RISV it T5 I BEAR 325 B2 AR D Z2 R I 4 Ak o325 2 A
PP AR RO R TE D B TR 22 S R BRI BeA, R — s XOR [RI AR 43 4 AR o 1) A 4 2 R AR 2
SRR 22 5 WM RIS Y i P52 R E BRI R

x4 FEARSBAFVMERGFE . SBRENEARE

Table 4 Standing crops, decomposition rate and turnover period of the litter fall in different forests

o BUAF 1 The existing storage of litter/ (g/m?) iy S JE 41/ a
Vsl .
Forest type *%%E *%%E E‘%%E ‘E‘|‘-H» Decomposulon lurn(‘)ver
Litter Fermentation Humus Total rate period
FEARNT M 453+1.2 138+0.5 301+0.6 892+1.8 031 -
CL (50.8) Aa (15.5) Aa (33.7) Aa (100) Aa ) :
LEM+AMRE IR 484+0.9 198+0.4 484 +2.2 1166+2.2 041 54
PM (41.6) Bb (17.0) Bb (41.6) Bb (100) Bb ’ :
TR AL I i b 456+1.4 196+0.6 260+1.0 912+2.3 0.45 -
CA (50.0) Ca (21.5) Ce (28.5) Ce (100) Ce ) :
AR+ X SR E AR 326+0.8 218+0.6 659+3.0 1203+3.6 0.40 55
LG (27.1) De (18.1) Dd (54.7)Dd (100) Dd ) ‘

TS NS 0 B (%) | TR B RIRE 58 28 5 25 (P<0.05) , AN [Al/INE FhE 22 5 825 (P<0.01)

R T BB 0 A AR 2028 K 0 VG P 2, 305 i 2 R 95 7 SRR VE R B L)Y AT
G AR V5 4 45 2 43 e RS o MR A3 U T e A 40 EL RS T]  (H 4 Fobay U 95 i 38 LAY R
T, 5T MR VR P A 59.9%—66.6% 2 1], RS540 ST 45 R (62%—69% ) H3T , WA ¥4 e MK 43
PRVEY A PR SC R A , IFSSRIA  AZARET AR R ZE DR A 1 (10—12 A) W8, 2 )5 & Rl /INVE — i 7%
VB A A 22 T A AW S 2 4 L AR S 10 P D0 v R 8 T, 8 2 0 M ) ) v 2 R Ak i, 1 AR
B AT, v BT BAAE LUS R L BRI R EAT AT ASE Y S B B s CL Y
(1 E B Ay, ARG R VE Y)Y 24.1% , W1 & T PM LG, TR S AT iR A T B 0 4 R A AR
KRR IR E B T E RS AR RSN gD, S35 CL M9 R R S M MY B
B4 B =T PM CA LG, WIS AT ZAA0ER 5, PM  CA (LG % 2 % & T CL,PM itk 2
Fo R E R T CA LG, B AMP 528 B Avshy g5, o PM, vTREE i T 5 Bsdt ivE se h
59, %M EREE, RERLZ L D R AR YA S — A R AT A R T, MR e A K
WS SR R R B R AE B A OE (P>0.05) , ARG 25 B B LRl 22 R 1 RS2 5 )
MRAREAL TR TR BN E

PRG-I TE R AE SR RS (BT B, PR3 DI 3 o A A 4 2 B R R 0 T D R R 00 i 454 i A=
) e F B LM S WA R AR AT S5 A A TR ARSI, A5 MR LSRR R IR i VR o oy )
JVE YR JENT R 51.2% 1 34.1% Lk b R RZE BRA R ZRE M G B R 5 TRk 3, R I J0 I8 R A MO J2:
AN TR AT i 7535 LU S Rl R 5 o ok 3 (L AR b 0T A 43U 9 40 B ) i R Bt v 43
P FPRICER BB T R R, R IIVR AR ARG B R 2R 2 2% | I S B8 T AR T I AL AR AT
4.2 R[EDRSTJR 75 10 i WA 1 T B

AR V5 ) B b A R 7 B 2T A I R R B AR ARBIRIE R VR MRS AR R IR
T MR TITE Y R BT T 172 DAL TOI AR RV P R 1 Sh A S 45 MR I S R R 75 4 B 0 H 3h
B FTZ I TIE A A,

R TE W 2 (0 A Sh S s AL R LA AR s AR ) 28 | 3= 8 Bk T AP 43 Al 4 2 4 2 R A 5 e
A S R 2R B S5 i 7SI 3T AS [ b X 2 AR 95 4 B 2 B SO0 R — 30, 2 B0 U, D B0

http ; //www.ecologica.cn



4676 LA E = 35 %

Ll SRR R DT AR R RS TS Y 0 A sh A S H AR TE R H sh A3
AR—F, MFE R X ARSI A — S AR a s CL U ARIE Y I k34 200G 2 i F
CL JZHAZ AR B — R FPLL AL, L CL YRI5 Y it i A sh S R A2 AR IRIE Y et s, Fs R 3—
4 FJR S R 2 R R R R I B 1 AN UEE A AR e D R RK A 8 3 )V — 2
FETHBLES 2 ANME(E . PM SR AYE Y &R A ShaS R R BN AL, 2 i T PM AT LSS AR k48 X AT
PRI T bR U8 P59 ] SR T SR R IE Y A 3—4 H R B Rk 27 I AR £ %
M LA 1 AN IEAE 6 H 2 H R AAET IRV TR LA 2 N IEME, Bk (9—11 H) DT R R fi 5
FAET I K HE I T4 LAS/ D 7K o3 T AE S B0 3 MBI, CA JRVE Pt |V it S I T8 T e T S U 5 ) i
T S R R T CA TRBR T R RR AT MR | T AR A R AR R AL A DU AL | B A R A A e
B A IR A 1—4 AR 2R, L) p R R PR VR W R LT A 3—4 F R E SRR R R i
Ve AT R CA PR TE AT AR AN N (R B A TR (9—12 ) SR B R A A A AR R A
g 127320l S o AR A I S A A S AR B, BRIk 9—11 A CA R R A H BLVE I (E LG AT
Py A AR Y R i S R A iR X T e T S DU A A iR LAY R i TR R SRR M AR R
B (3—5 H) RGBT iE &, AR K RE B (2 58 & 0 i 7 0%, U R 7% 4 B S 06 2o s RS 1 N0, Bk
(9—11 7)) TR R EE TR, K25 SRR AR 5 S Rl At 7 17 285 R — A~ 08 SR 3 43w 5 B A i iy
It P T R B 2 A DR K 2 S R R T T S AR S SR A DR SR R A
O VE M 5—6 AR KU H B — A S, R I BB AR, R B 2 AN IE(E, R
X & TR 22 Sk I A RV e TE 0 F ShAS o RO R | T BR I8 /D BUR Sk R Vs e TE T A SN
PAETRY  BEAN BT 6 T 5B AR R R, Rl R i BH BN, S8 LG BVE AR 6 H I E ., A
KATMTEE R 4 FpbRsr A RIE Y A 55 A oK 2 R A7 35 A0 DG (FH G R B0 h 0.065
-0.056,P>0.05,n=48) , 5 1 V-3 2 8] 522 f 3 ) 2Pk IE AR OC (FHOC R 2053714 0.3086 Fi1 0.2932, P<0.05,
n=48) , KM IRTE Y T SIS SRR AR 2= R A 2 1 SR A 22 1 AR L DA G
4.3 RFEIMS IR TE Y 2 B A0 SR e ) 25 57

PRI 7 40 2 02 R 9 2 W AR BRI I, I T AN 2 it A SR AR B sl A8 AR Ak v bR 0 Vs 1 2 )RR 2R i
BEPR 4325 B S8 ARG 0 >4 AR R 95 4 2 A B AL A S e T R T ) 7 e R A i RO AR g R 4 R
AR TE D Z AT AN . LG>PM>CASCL, 5% BB se 45 LA —5, T CL SIS
fift ,PM \CA LG J87&5 41 5) T 43ff 1 CA 1€ 9—11 H Ay M-S, 78 12 7 W0 i, bR oA 43k 1) 9 V% 0 AT 55
% 33 CL.CA RO 278 5 AR 7% ) 2 A7 1 09 A 23 LU T P LG, T~ 20 gk J2 /0 2 0l )2 e
B A AT PM LG, AT 4 S0, VR I W) 2 BRAT 5 4500 )2 BRAF 12 5 RO R 2 R 5 8L 2%
JE R RAEIEAE  (HARIEE B K- (P>0.05) , F MO W Fh B0 20 B AS I AR b V% 0 2 BAF 2 8 L5
7

ARWFFE R, CL VR0l R (0.31) | R I (3.2a) , 5T T A [) %5 B 18 A U 9% 90 1100 SF- 15 - it
SRRV 1012 TR AR () R o B o B P MR 5 0 L 0 R . CA DRYE W o M SR e i1 (0.45)
JE IR (2.2 a) , 530 CA JIE W2 A, UHUE O o0 230 W 28T LG . PM, 1M LG J87& Y2347
HiE, TRE S AR R L O 022 I B nG 5¢, Bg I CL V&Y EBAF = N 4, H CL
R — RO EE AR, SOREFIEAR, 30 CL IR 75 W) 2 A7 B 5 I, ARG B 36 B, PR3- 0 9 2 1 i) 2 3
SR R 2 RE RS B B3 B LR P R G (P<0.05) | 5 k3 95 3 S 4R M 17 AH 6 HR 3K 21 | K (P>
0.05) , MM F 25 BESE 0, AN T 98 75 4, 1 ELSCAR T JRVE 90 A AR, IR i 0 1 43 A AR e

S RAEMR A AR N TMAE R REK, B, R R IR 45 i F00E |, R A sb AT 37 70 IH IR
HA R R IR 1086 T o DRSOR A R A bR, F 0t G ) THUARE 5 o ] it AR 7 B, X 8 s B A AR 2
RGERIRRIC I RE A S E A I 8 X,
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