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WE:SHRAEVERKESRERBRESYRIBNEERY, WRTHERN 4 8% DA THKRAEWEE, 85 A & ER
¥ERBUERESRE, ATHRRET 1984 £, 0202 £E 2003 EH T TEAREYIZ ANNES TREREYE, A
THREEYSBA/DREK AT G SB (10,433 ¢/(hm' -a)) > KB (7.538 /(hn” -a)) > A (6.445 ¢/ (hm +a) ) > FFA(5.541
U(hm'+a)) AEYBREFEN LB EEL, AEHRSBALYEN 3.2 (D EMHB)E 93.7% (B ). LELERAEYEE
BEYR . TEFET-IABSA-ITREARAEN TEFERERAETFHEARRY . RERSHEEIEMITHLYA B
S EEMMAGHEDERIEMN, BAHHENS HERBM 4 SRR FRWEDEEF T, 4 ki H, RADEH
BEBRMNAEYRSTEREAADSENEX BIESSHEANEARYRSRILAREREXERERN. HEXA%EY
EHBE R/ NBHA(3.81 vhn') > B 5B (13,53 thn®) > KB (6.46 vhn’) > T A (5.02 vhe ), B BN HEH R
FTAAZYBREBEEBNIMER SHMNEERRBETHHNESIBE. SHAKCRXUNKBRER KBRS EL
K. pxAEYERBREAARTALYR RERENRAELR HEXAKYERREXRTERLY R BNKERRSE
K. 4uRZAEVRSBTERARYE.
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Litterfall of common plantations in south subtropical China

Z0U Bi, Li Zhi-An” , DING Yong—Zhen, TAN Wan-Neng ( South China Botanical Garden, Chinese Academy of Sci , G h
510650, China) . Acta Ecologica Sinica ,2006,26(3) :715 ~ 721.

Abstract: Litterfall plays an important role in nutrient cycling and energy flow of forest ecosystems. In this paper, four common
plantations of Acacia mangium, Acacia auriculaeformis, Pinus elliottii and Schima superba in south subtropical China were
studied for their litter production and litter stock on the ground. Research site was in Heshan Hilly Land Experimental Station of
Chinese Academy of Sciences (112°54'E,22°41'N) . The plantations were set up in 1984 . Monthly litterfall was monitored for 2
yrs starting in January 2002 . Litter stock of forest floor was also estimated. Annual litterfall production was in a déscending order:
A. mangium (10.433 /(hm®+a)), A. auriculaeformis (7.538 t/(hm®+a)), P. elliowii (6.445 t/(hm®+a)), S. superba
(5.541 t/(hm*+a)) . No significant difference of litterfall production between years was detected. Leaf litter accounted for 83.2%
(A . mangium) ~93.9% (P. elliottii) of total amount of the litterfall. Litterfall in first six months was stable. However, peaks
occurred from July to September, which mainly resulted from fallen mature leaves by storms. Litterfall of corresponding months

during the 2 years was very similar except some months with storms. Litterfall production of 3 plantations started to decrease when
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the plantations were at the age of 14. A. auriculaeformis behaved differently. Significant correlations between litterfall and
temperature or precipitation were found only for A. mangium and P. elliottii. Litter stock of forest floor ranked as P. elliottii
(13.81 t/hm?) > A . mangium (13.53 t/hm®) > A . auriculaeformis (6.46 t/hm®) > S. superba (5.02 t/hm*) . High litter stock
of A.mangium was derived from high litterfall and relatively slow decomposition, but P. elliotii mainly from low decomposability .
Globally, at the region of low temperature, litter stock was much higher than annual litterfall production. At the region of high
temperature and high precipitation, litter stock was generally lower than annual litterfall. Pine was an exception in that the litter
stock was higher than annual litterfall production in. different regions.

Key words: plantation; litterfall; litter stock; south subtropical China

REREH B 20 e 80 ALK KHEA R A AR, FRMOE 3 %8 M 20 4l 80 M HH 26%38 = 90
ERKRE 57.1%" . FEHBIE, DEESBBEEAMN T, IEBmK DSRMK. D 5HEEAE, BRIXEA
THAMBEE 200, ERERFARBAKATHRE, EEBAESEMATIAIET I ZEHL, EFEKRESH
HEAT KA ARAY B, U B & TR B ES A M, RE NN, HATHEE ZMAT AR KR P,
xSRI R ST M B RN DA, XA AT RE 1T & EA URAE , FTOR AR 4 e 1R BE R F B AR EE

BHRABYRBRESRENEL BN EEHATS  AED S LIRS E EWMRETH ATE
SREB TS BT ,ﬁ?ﬁ%%fk%ﬁimiiﬁmﬁ)ﬁﬁiﬂaﬁ%iﬂmBﬁﬁ%fwéﬁ“'” JEE L
HUFSBENEES ., BF  EERRESRKIBHERTHITHR, EERANEDEN LEBERE, LHER
BRBBRIE , 4928 2000Pg, R KSBRIER 2 5% BB ER 4 5, ERFAA B Y E L L Wk E T4+
RETXRBERAY, B, AECHEXRAEYTREE, ALRMERATIE S LB ZHKBEY OREY,
EXUREETEFROATHAXNER, IREREDDSHFEREEWEER, AR 8N TR ERTIEE
BEAEEEYL,

1 HESEHE

TR FHEM RS L EERSESRBIAN(112°54'E,22°41'N) , ZHSBREH TR EERS B, 4
¥RE 21.7C, FH R 1700mm, ZH K EHE, X ARG IEEIR 99.8m, X & F B TE 30 ~40m, i
ARBTORENESR L, R Z hEE . KB E R UEKR Y ETH A THER, 2HHRHET 1984
4, FAEAME N 2m x 3m, EARET, A XGRS, W E L AT AHY . RERENTHEE, 205K
BEHTH D SR KR RS BRIV IR RAEYRE., #2003 £RE, 55 HE TR
220 12.28em, B 8 17.38m, K04 S8 24 943 16.16cm, 1% & 9.68m, IR HI AL VB 42 12.08cm, B 9.17m,
AFE M2 13.61cm, W& 9.71m. 4 A THMEERS, 8 —LBERY 4 ~ S’ , KEEH KT HY B,
HA—ERNEEEHEAMY, AR BHARMEELR, BN 1hm® WA, BT 10 MEESBH
WEDWEE WERATR | x Im’® WEKELSREH, B2 TEMLA 0cm. BARKERHAREY,RE,
R BAENERSKE ARRAEYTE. B TAIHARESER  HEHDART S BUERAKE, AREE
HEMB/BR—EHEM, B, WEHNEEDEERFETHRRMAONTHA, K2002 41 A&, %% 2K
EMETABEYE., Fef - KENE THEREDERER, MEHFEN, H 50em x 50em BIEERE THE,
SERERARBHAEY , BUICEERAEYET I LX AEYRAINE S, 2 HHE, BNEI EL
FR-FEEIRE,NETKE. 8MHENET 1041MEE,

20024 8 A, RETHT LEHMUERKFERA . BIMMERRET MRS, BMESHSH 10
DAL RBETR, AR 3em. &K 20cm KA RBY — 8/ 1k, AEATECNE T LEH I EHHE
B BRI 1 Hp AU R R RSB IR fh B R B P B SRR I, AL T 48 i L B 5 R G P B R
AR T RBOLHNE K BEERY BRI . RIRWA S RUWN, R ENS S8, EBAE .
BE R THHREDHEFIE. '
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Table 1 Nutrient content of plantation soils in Heshan

B Forest HHLUR B e ABERS R
OM(g/kg) Avail. P(mg/kg) Avail. K(mg/kg) Hydrolized N(mg/kg)
O 5B Acacio mangium 35.14+ 3.68 2.181 0,35 40.44 x 8.45 116.54 + 16.42
KM B Acacia auriculasformis 24.022.42 1.1120.22 67.16 + 2.43 98.82 £ 7.40
WM Pinus elliotii 28.88 +3.44 3.47£0.70 40.46 £ 3.61 100.83 + 11.63
A Schima superba 23,36+ 2,33 2.0820.21 59.40 + 6.99 94.62 % 5.07
2 #BR51Wig

2.1 JIMAIHEREYR LE

M2 B, LA TR EY S B/ DMRK A D G H B (10.433 ¢/(hm’+a)) > KM AHE(7.538 t/(hm’ +
a)) > M HUHL (6.445 t/(hm®-a) ) > FA(5.541 v (hm'*a)) . B, BMEN TAERHER, BERFEA THAIK K
FEMEEFRR, SLHHBRAEYARBTEARN 2%, 20K T ENBEER, S EHBRIIER, E4i
B R, ERR, RAZEYRARZMABASHE I R REANBEERR , EHAVNASSABEERE
THEXRBG D AW, KMHABREEREMIRM, ERAKIRABEE HAKYEB AR REH
FEDE THAML 2 /(hm' o) BN L HEERFBE(F 1) HARRAHF, t 2 4 v T4k BE 5 B9 M 5L
o, AEEHENBEDIIERS MM EEKTHMN —MEE., SHERMMHAL, S HHEABREYE LD
B T ERE A TR RBFANREYE, ISR SR IER AR SR 8.244 (hm® - a)™ , & {
WL R TR K S M AR SR 9.0560 (hm )™ BT RIHIL K 36 ENEMATHAEYREE ;
8.0~10.3 t/(hm’+a)"™ , {HERRE RALEBIE MBI K AERRE YR 10.7 ~ 19.5¢/(hm® -2)'™ , BEABH K K |
B FEWATA, XERAE RIS TE 7 ~ 162, B, WHHERERERBHNAZYER K.

MNRAEYMBRE AEMRESSAEDED 22 EWADATIHRAEYR (V(ho?-2))
83.2% ~93.7%, ﬁq;, , a3 ﬁ*ﬁlﬁ u.'..g tb%ﬁ{ﬁ , I8 Table 2 Litterfall of typical plantations in south China
MER, NETHAFBERKEATFHERSEAEY MH hem Al%nin*gz?m A.j:r:d*se%rmis Pi.ﬁjlﬂiﬁii S.fi::—ba
B 78% ~ 88% ", RME FE I A TAREHFF 5 | M Leaf
2002 9.304 6.885 5.507  4.765
Bl MR, AESEUS S HEBEK, BHBREAD, 200 8.056 6.310 6.56  3.965
BARARAS DR, AR SRy T OB M set ST 60T 4
FEEKRA YA WAEBNAEMEERUMWMET 200 1.317 0.518 0.19  0.951
2003 2.189° 1.363 0.609  1.402
W ERFER™ ., BHABEZESEERERBL, &R 1.753 0.940% 0.404°  1.176"
AT LUHE DART— B[R Al SE R A — 2 U 98 T 3 T, X j(z)oﬂzwE e 10.622 o8 T;tilm 5726 5.716
FEH M ERAESEARA MR K, K2 p, 200 10.245 7.672 7.165 - 5.367
EH{H Mean 10.433* 7.538% 6.445°  5.541°

ARG EMBSRINE BEER HEHMERA FESWEAISDERRADELR 2R EEHERTEY
BEEF MEATHEATERZH BEATH 1, -0.05) #Enemmme# RS BB (005, 5%
RESHE AEMBITSHAARK, RBEHRTRNK  4BF2%, REWF Significance of difference among the forest types was
AFEEEY TS L E ¥ Tk 30% L 1Y, tested by anova and LSD (a =0.05), denoted in mean values. Paired ¢ test
T AR AR 4F BE (L AR LAY /N, R B H A A B was used to check the difference between years within each forest type (a =
B RS, B A PB4 FE L 25 B R R B 43 | 0.05). No significant difference was found for all forests
BEKE, NE2ED BRRMS, FHEREELAFYEFESEZL RUATIHRERKIBEHMNEE,
AR E AR AR JE B A . 2002 SEMETH B 1617.5mm, T 2003 £ R R A 1019.2mm, B —T B4, X HE
B A A Yo I R AR AR AL R T B B
2.2 AIHABYAHBHE
B1R4MATHEAEYENASHESHE, SRER, SSHEARKREHAENENFY, 2FHFHK
MBHEYER, £6 ABZH,  ABEYERENBE 2EENREYERILY—&F MHFAEE/N,7 AhZEHE
BKIEENFEEL, & ANIREZRER,
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K HESFUERANAEY R, CHENRAESY , REI~11 ABRENBEHN LT, 200343 A
KHHBRAEYEE — N EEMABRA, A8 1.386 vh, KEBZEHFRAMNBEHENKIBETR, RE
0.147 t/hm’ , X KEE FAMRAEYERERXRH, — R Y AREERILR, WA SR, HERB G A M
MEF CRAERFHUNAR, FREEY T EASHEE, A, KHERREESYA NRAEYE
BAEM, RE3 A4 AR 12 ARAERKHES .

Wb PR EE B TRIENAKT, TEENEHRNEER T LEFE HFE - M HBEARKENH
(AT BZ9 AR, ZEHEFHENBEENETR, REEMNEHRIEEHEL, BIEERFEE TR HE
R, REE7TABAKRNESN BEE LEFHETRMLILFES,

HAMRSENRABEYRERE/N, RRET7~9 ARA/NMEE BT, 5@ 80, 764 F 6 R %Y i £
JLFER,

FRERBAEYEE —HLFHE, Y X - RHEDXIIRE, MKAEER ST R/ME, I—&
A KRET R BER-ADENE, R, FARRE 2003 F£7 AE—-RE, SLHHEB MRS
TAE 7 ARHNETEXFSFNBERE, ARAAREM X —HFARTEEREAREGFSIEN,7A24 BE—
KBERKHMERNERIR, ERERTAXENEN, EEZTHRRBEBNEN % BEW.8 BHMESF2KER
W RAEYELEIRMT Ahk. N2EF,T ABZEHERNN, UENFHABRRR, ETHEREYER
BREAXWER,

—— 2002 ~f— 2003

30r L5 HE 301 KA

25 | A.mangium 25 - A.auriculagformis
20 | 20
15 + 15 -

1.0 [ 1.0
05 - 0.5 -

i 1 1 i 1 I L | 1 1 | J o . L Il ! 1 L L L Il B S|
1 23 45 6 7 8 9 1011 12 1 23 45 6 7 8 9 1011 12
25 W 30 A

P. elliottii 25 S.superba
2.0 .

Ls -

10 |-

W& PR Litterfall (thm?)
=3

05 -

o 1 1 I3 1. 1 i 1 il 1 1 i
1 23 45 6 7T 8 9 1011 12 1 2 3 4 5 6 7 8 9 10 11 12
A 4 Month

B 4R ATHEEDRASSE
Fig.1 Monthly litterfall of four plantatins in south China

SEGHBBNSAW L ERARAL"  ASASTERHEMNES, B RRKLSEFEEHEMN
R, —RTE4~5 A6, AT BB B AR, R R EE R KBNET, ZREI-10 AH,
TR, R EEEERMER, REFFELEAAEYCERY B HODERE"  —BRERESHR(4
~5 A4), ZREMA (10~ 11 B4 . RBFITH 4 KA, B A A B E 2002 45 3 7 4y th BL5 3 W (B 41,
HEIMHALEERTRAFEYRKE BE7 ABUEERE —BE, GERLBE/EKERBEY
SERESBUATIHEAHASRS, K ERMN AT 2 AZ4 A6, M6~8 ARNEREAEY
B BREILALKEEYHSHE, BAR T RBEA, BFRATRAEM,

2.3 NIHRE & Y4 3h 5 RRE
BH A AR T 30 7R R i S R Ao ) e S B 2 B 1988 SE R A W RSB IE,
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1988 £ 1989 B 5 5B 5 K HEMPEKRERY —— KA - DHHRE
LR ME 2 FIARLS DB 1008 0 e e :
W SELS BT 1989 48, WA P46 B 1998 421U T 1989 0 ellioti S.superba
482002 5 2003 FHARUMF 1089 F B HE SO0 //\‘ ’%
PR T — % M B , 78 W L A 4 B g 6o | f\><2
R A A TR DA B B K NE BB ED 2wt ;
fEFE 8 1L W3 Ly 3 % SR R AR T RS R £ 20 1
BERA™ ) XFR A TR B SRR, 52 5 ® Qo 199 1995 2000 2005

AR (1989 4F ), ) %% 9 B B B 36 RBAK B K, B3 T Your

PARK 1998 SR F W B R 7.30t/(hm’ - a),2002 FEH 4 B2 #¥AMATIHKESEREYRDS

RE5.73 t/(hm’+a), T 2003 EXFEE 7.17 t/(hm®+a),  Fig.2 Annual litterfall dynamics of four plantations in south China :
BT, 2 7 o(hm’ ) R E VB TTEERERMEE KT FHAM 1998 LIS AL T REANBEE BT REIEE i
AX AR 2002 52003 FHEMBRBEE, TREENAERERHEEN. NHEYHEDSBTHE
BMERIBHNE, ATKBEVE L ABEREES A HEKERRAL, D HHBS KHAHABEN Sa kK
B, FMBRAEYENRE LA, AHAAEDRN EFABRE, AT, X855 200 R A THK, B
FEYBREEEMHNAREKNRAE, FREMAZELR B SHIER B,
24 AIMAEYDESBEETHER

Jorgensen M Ay, KR ER SRS TR AL EBEAFEYWHREEE, Meentemeyer 2™ 7£ 8 37 i
RAEDEER, QIESEEREIREHERE. BFRFAAENLEAEYERE MMBAEYRS 24 EBE
FHEITTHXIH . EARALEBENEREAXN . R3FETEEMXNER, EBM, X TENSEEK
B ABYEARESEHBSBEERARE, 4 HHREP AF L S HBSBHBMNARYE SSEBERER
AREHEXFIREGSHENERAZYESXERREREXEER. LuE"™ R, B A5 &k
B EN SR SERNAELE R, HXEEE, MBI ERNATRRENE W, XE RY :
OEHEAEYRESSEREROEXER RGN, B4 KRS, A RREYHFALEHAEES i
MAEXME., RIEBR, FHANARLIRE - ERELZSBEEFHEEAY, ~ R EENSEET, NIEME |
W ARESRHRT AR EEN 2002 89 ALK 4RERNT, B%A RN YERARBFEYER KMHEY
A, 20034 7~9 AAMENENT , BHEZH AN SREDEKTEEE. AT, EHRELT . BEDSS
BEFREAFHEMNEXXR ASYELZES4YVRAIER, TEETFHEARBRY, EREERANEEX
BRAZEYHNEREER. WHTHME, 2002 FREEXRERF, 2003 FRTEF ERFENAEZYRERAAE

WIWABRAMEN RE3 MTHFERARYRYRAEL FURASEREARERTAEIE,
23 AIRARWSAREFHEASH
Table 3 Regression analysis between litterfall of plantations and climate variables

BHEL P. ellionii O 5B A. mangium
#n A&EMLR ' #n RE&EDLE
Leaf Total litterfall Leaf Total litterfall
EH SR Mean temp.  FIFA 8 Regression Y= -0.526+0.0449 » Y=-0.591+0.0492 x  ¥=0.195+0.0219 z Y= ~0.062+0.0406 x
F value (1,22) 5.25 5.58 6.26 7.13
P 0.032 0.027 0.021 0.014
B & Rainfall ] 577 # Regression Y =0.272+0.00211% Y =0.29340.00223x Y =0.622 4 0.000922 = ¥=0.658 +0.00193
F value (1,22) 6.35 6.16 5.46 9.01
P 0.019 ' 0.021 0.029 0.007
S8 + W R Temp. + Y= - 022140046 T+ Y=0.221 + 0.0218 T + 0.00135
il B # # Regression 0.00146 R ) R
F value (2,22) 3.70 5.29

P 0.042 0.014
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2.5 ATHBERALDERR

B3 R4MAIHMRAHEDN LR, HRBHFYERE DB (13,81 vhm®) > B HHB(13.53
thm?) > KA HIE (6.46 vhm’) > FA(5.02 vhm), BR, EFRBHKNEGEREDRRXDPREF -, D4
HBESEMMERBER, BEHTFAHABMEACKT 26), UHARK. NELES, i SRAEY
B EEES, D BB Y 93% , WA G 919% , KRB & 83% , FIAM & 76% , X — LB 547
wYR A RBAR, AR D EHEH S HARAEE TERAEYH ML H(83%), B, R HHE
Sh BRI SR ERREBAHY, D S HEESBERNETHHREER,

O W Leaf & & Branch

- a
21.0 210 21.0
E 8o |- A 8ol ® 8 igo [ © . I
-g 150 - 150 F a 150 - T
120 12.0 |- —l- 120 - , PR
LY 90 b 9.0 |
g 60 6.0- T 6.0 T
g 3.0 3.0 {::::: 3.0 EE:E:
W0 0 b= = 0 =
KA BWHLA KHHB 1B R KB 1B Hpd
A.auriculaeformis  P.elliottii A.auriculaeformis P.elliottii A.auriculaeformis Pelliottii
B LiF N ohEE A B A
A.mangium S.superba A.mangium S.superba A.mangium S.superba

B3 £H4MATHBMEREDEHR
Fig.3 Litter stock on forest floor of four plantations in south China

A& Y Newly shed litter, B: 4 B #% 759 Half decomposed litter, C; ff #% 47 5 B Total litter on forest floor; LSD W H B MWERMYE (a =
0.05). EinHEZ RN B BHARHERE Difference among forests was tested by LSD at o = 0.05; Standard deviation bars were shown for sum of branch

and leaves

%4V TR RS ERRREYE BRE TR IORLE, SR RATNAA R, KERR
SR ETR S0 b= 1 300 LREREDR, 4 DRRAENERE , WETRMBRE, D5

HERMRHEEDEFREMBTEAERYE (1043 V(' ), KHHEBRETERBYE (7.54
t/(hm’+a)) , AL P WG TFERAEWE(5.54 v (hn' -a)), BIB I N —AF TEEEWR (6.45 v(hm* - a))o
BRAFVERRRET 2MER, - REOAR NAXYE, " ROFBEAR, S EHBNEEHREBR TR A
HYRAMMX BRI BER MEHANREHRENEERTRIEEE, NE4BH EHBSTHIE

R4 FTRSERNREWSESHILR
Table 4 Important litterfall parameters of forests at different latitudes
FRER o I 4 2

Annual Literfall Litter stock 43R k(%) %Jﬁ B Temp(C)/ e K
V(b 2) (/b ) Latitude Rainfall (mm) Sources
B g mke 9.7 7.2 57.4 2.0 26/1900 [12]
ELF fnE) s A TP 10.3 11.0 48.4 2.0 26/1900 [12]
B SR ALK® 10.1 8.0 55,8 2.0 26/1900 [12]
B0 5B 10.43 13.53 43.5 22°41" 21.7/1700 ZBF 4 This study
B KR EER® 7.54 6.46 53.9 22°41" 21.7/1700 R
8811 3B ® 6.45 13.81 31.8 22°41' 21.7/1700 P 5
il f#AD 5.54 5.02 52.5 22°41" 21.7/1700 2N
FWL B RS 9.056 8.74 50.9 23.09 20.9/1956 BH
FE TR RHKO 7.12 12.69 35.9 24.32 11.3/1931 [15]
&M Maritime 3 #k® 1.42 32 4.2 41.06 13.5/498 [23]
B AEATHD 2.5 82 3.0 39.30 8.6/1140 [23]

@ tropical native forest in Brazil; @ plantation of Pinus caribaea in Brazil; @ mixed legume plantation in Brazil; @ A . mangium plantation in Heshan; )
A auriculaeformis plantation in Heshan; ® P. elliontii plantation in Heshan; @ §. superba plantation in Heshan; ® natural forest in Dinghushan; @ subtropical

natural forest in Ailao Mts; @@ maritime pine in Greece; @D Fir plantation in Greece.
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GEBX HRAEVERREELRTEASYE AHHARTHAAEYE, MG Ln, BREHTES
MERZVNEN. ERELSWHRGELR WERBAABTEREYR, WAEL Sk, ERAEYER
A 2.5t (hm’-a) Hi REREIE 82 vh' , BEATBHEBERRBEETEANER, ZHLEABETEXAT
1140mm/a, MR RA 8.6°C, [FIH, FE LMW E 558 LT ER A, B ET 1900mm/a, B FEE L
WRAFEDEFRBANAEYERY 2F, MHNLBRAZEDERENET 8.45 v(hm® - ) WAER B Y B, 5
W ERXFE TSR, SBLK20.9C, MEFEEWLN 11.3C, A, HEXAEDH BRLEE TR
i, A TREY A S5, SAZELR, WEREYHRD MdHAERELLATFEHRE,
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