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INTERANNUAL DYNAMIC OF LITTER FALL OF Kandelia
Candel MANGROVYE AND ENERGY FLOW THROUGH
THE LITTER IN JIULONGJIANG ESTUARY.
FUJIAN PROVINCE.CHINA

Zheng Fengzhong Lin Peng® Lu Changyi Zheng Wenijiao

( Enuvironmental Svience Research Center . Department of Biology Xiamen University . Xramen , 361005 . China)

Abstract This paper is a part of the studies on the mangrove ecosystem in the estuary of
Jiulongjiang River in Fujian Province. The litterfall of Kandeliz candel mangrove commu-
nity was collected for a period of 11 years from 1982 to 1992. The results showed that the
annual litter production ranged from 651.2 to 1108.6 g dw/m’ »a. The mean value was
862. 9 g/m”*a of which litter leaf comprised 63. 3% .branch 15. 9% .fruit 15. 3% and flow-
er 5. 5% respectively. The yearly litterfall fluctuation rate was 1. 70. Seasonal trends in to-
tal litterfall was in the order of summer>>autumn>spring > winter . which coincided with
increasing temperatures. The energy flow through the litterfall was estimated at 16 832 kJ/
m’+a of which 3847 k]/m® were in spring. 6557 kJ/m’ in summer,4214 k]/m? in autumn
and 2214 k]/m® in winter. In the four litter fractions.leaf contributed the largest propor-

tion with 10 756 k]/m?+a.branch 2683 kJ/m®+a.fruit 2453 k]/m®+a and flower 930 k]/+a.

« AF SRS ELERYTAA . £MHATHFEAEELTE SR REMLAS NN THATE . REML.
e H 280 6-01- 10 E RO I B B 1996-08- 20,


http://www.cqvip.com

114 £ £ ¥ 188

This is an important energy source available to the food chains of marine organisms in the

mangrove region of the estuary.

Key words: mangrove.Kandelia candel . litter fall .energy flow,

FEILET OOH G R K #a (Kaendelia candel\L. )Droce) IR B R R E SR
WRKERSEL. ORBEATHROAMKALS ZREMRESHN EERS BWAWH . Efa X
B ATRAMFTOMEREMERSHE AT EORRMEREEAET AT AT RUOF#
W TR AR O EE R EH TR AR AED L AR EW R AR AR s
WK Eh3~da, NEEMMFRFUDEAEREZUREL=NRE NIRESBFE. ST 2W
BRUHIREZESDAFINERIS. ZVTEAERER.ETIFAIS2ELR T1992F 128
ABILOLFEEE RBRPEANEUHFTEMHETIREL 98 A S0 LT8R 82 P skl %E
WA H. TEREERFEREEMA L= FORKNERMAEETRAMER. CHRP . EERA A
ME W R ERKEER R K.

1 HE¥AREDRHTNL

TRBEHIFERBEELELO RSO RE K AT EHEEE L (24°24' N 11755 E YR A F
HE. M ERE TSRS ST R2IC.REANEBI2.2C EREI67C.EHNERE
1365. Imm B ESL % B FEBEF S A MO RELFAREMS T ELIME RS E4AFH
TEW (L Aegiceras cornculatum (L. YBlanco. ). A & W (Avicennia marina(Forsk)vierh. ) 4 B H - B £
B ¥ (Acanthus tllicifolius Linn. ),

B (T LT O m B R B bk RS 20~ 30a [ H E A SR B, A D0 £ L B S 5 U B g 2R
BEETH HMp e fl s, Bikmom LG WERAE KoY FEHEHYL.7. A8 E8S
2088k /100m* B I SRR EMHBE B 222+ (20~ Wem) T LB W13 274,

: HRSRE

fERHr R A PRI B 10 M RE MU E R W ER AT 1. Smm B0 A | . F U ER
WOk EE. @RI A ERE = AEE. B TERE L n & MEEAR. RREE B it RRE
Wk FHERNZ b M T R OB Esd B RS LR, B ATRE. B H S B,
H(REEFY. R EEEME AT ES T F FASMET I CHTEEE . LR S ARED &4
STEHE.

HERE EEFDSASRGSET. E®R.H B-GRIENEFERERTHBITNEHFERE.
3 BREiTR
3.1 HanthEFDER R A

BB 1982~ 1992 F RFWEF W EL TV TR EEET DR 112 TEF H651. 2~ 1108 6g/
m? . EH M 862, 6g/m? K AR H #5546, 2g/me 5 S B 63. 394 137, 5e/m? . 5 15. 9% s 131, Gg/m®. s
15. 3% 43647, lg/m* 5 5. 5% EX S EH S G A B T RES TS AR  XRASHTE
BRELESNYERET S8 GOREH A B ERER BRI R EER TS .

TR, FEEHBEEEHED - BENER RV - B ORI O RS, T
iR R FRE R A 480~ 1280g/ m” sa, R AT S0KE BRATH L Toh Bk P SR FE R &
R8I A TR BB T A 51 0 A B M v B 5o I M (1104 ~1255g /m «a )18,
TR T bk 21 et B 7O £0 M (772 /o 2 0090, S 133 B 5 [F) BESE T 76 B 7 1] L5 B Aok 7R [5) b P 3F
BEE R FHEXE.

SRR RINRE R R (R TE — S B S sy f R (2e056 N T P RS
B (755g/m? a0 i BB R T A S L3208 N i T RLE 43 oF ¥ <815 /m? a )0 VI S0k
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1 1982~ 1992 F BN ENE R ¢ dw/mi-2)
Table 1 Annual litter fall production of Kandeliz candel community from 1982 to 1992
F i - i % 3 2%
Year Leaf Branch Flower Fruit Total
1982 566. 8¢66. 5 122, 4¢14. 4 67.948.0) 94.5(11. 1D 851.7
1933 738. 6(66. 67 225, 1(20.3) 23.6(2.1) 121.3(11. Q) 1108. &
19384 628.3(78, 3) 79.1(%. 9) 20, 8(2.6) 73. 905, 2) 302.1
1%85 593, 9463, 3) 125.0(13.3) 42, 9(4. B) 176.0(18. 8) 937.8
1986 442, 1467. 9 79. 9(12. 3} 24.8(3.8) 104. 4(16. 0 651. 2
1487 580, 5{60. 07 140.8¢14. 8) 67.947.0) 177.5(18. 4) 466, 7
1938 411.2(51,8) 141. 2(17. 8) 53. 5(6.7) 188, 4(23.7) 794. 3
1989 496. 1(64. 6} 104.0(13. 6) b4, 5{7. 1) 113, 2(14.7) 767.8
1990 641. 9059, 3} 252, 1(23. 51 £0. 5¢5. 6} 119.1¢11. 1) 1073. 6
1991 395. 4453, 23 111, 5¢15. 90 46. 86, 3) 189, 625, & 743.3
1992 518. 3¢65. 2) 131. 6(16. 6) 55.4(6. 9) 89, 5¢11. 3) 794. 8
Azfge 546. 6(63.3) 137.5(15. 9) 47, 2(5. 53 131. 6(15.3) 862. 9

« FEERWHELSL BB E SR, Numbers in the brackets are percentage of each fraction to the rotal amount.

» EREFRAESSEIEEATESR

Table 2 Litter fall productions for mangrove forests and non-mangrove Forests in the world

e/ 2R
Species/Types

HiE YR (g/m?-a)
Luter fall production

HiE
Region

#1 18 { Rhazophora apaculata)

kﬂﬂ (R, miangle)

KB {Bruguiera gyvmnorhiza)
T HE L (R, sevlasa)

B . sexanguia)

I Kandelia cande!)

AW Subtropical rein forest
BIE AR ALK 2 4 Subrropical

evergreen broad-leaf monsoon forest

A B FF M Tropical mouwntain rain forest

870
971
480
1280
380
77

772

1255

1104

363
755

815

Thailand”

Matang , Malaysia-2-

Puerto Ricol?!

Florida . USAls]

Miesionary Bay.Austealia-5
Tuvalu,South Pacifict™ ,China

FIE % P IYingluo Bay.Guangxi»
China

PEBHE MU He-Gang Bay,Hainan
Island ; China

o [ ¥ B3 &% 3 £ 7Y naleng . Hainan
Islend , China

1 E & LT O (& % Yiulongiang
Estuary .China

B A WA E O Hexi . Nanpang, Funjan

T % S Y Dinghushan .Guangdong

PR 5 R eEd O fianfengliang . Hainan

G (18°23" ~52' N BRIl B AT MK (820g/m? 008 B T UL WA B 1 S o A F g 19 R Ay 4% 0

3.2 REMTEATLRBEHER
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Wriatlla i AREWRIELHEEL. TLEREL SERAEPERMNEAS SR EHE SR
FBELZHRBI~HEANE e 7.8 HERRE I I REZATENAR UEILHMSERTHE
Wk, R -G SR ESRT N B AR ERER HILUESEAB. 81 EHEEDE
(Y,g/m ) 3RS R OVEETRAS . B HFEEE R AAFE ¥ =4. 797:—29. 140
(r=0.621" " +df=130), & e BB (¢=9. 0310 01,1 =2. 611, P<<O.OL. XM EE U SH LB
REMREVHEWEEHT . EEHE - MESEE A HE I AR HE R EIE . R
iz AL IIEERBTHEEHE.

it REEHEERG A RER T AEDREHN. HINESRRI983FETHHL10FEs H g &
1287 HR0 G M. 2 HIRE S BB . 535337, 6g/m FI309. Bg/m*, B[ N FHEES B it FHEmN
3.66H3. 5815 . G M BRERFER - Aaf MBI E. S EEA TR ANNEYEERRE
B HEMEGRETUSEFRSNEEAGREDE.

M2 T11a PR—ASHE A 35 R FHEMN A Fikeh, TUEE . FEES AT iR s
ROURTEAS HEVELOL B EMT A YL RAN L. 2 RAE A KERSEH . HR
HERUAFG~8HI>HEO~LHI>EFO~ > LB~ AL N RAEEESR KW . EL
BETBAFEN . AHBEEERN EHEVEHEE S ERAED LW R EH 2 R T2
HUUBHEHEREZ . RURMEI KBTI~ A . B RERRBAEA . HA A ER_ RS
.

eralure

Py
- 1

AFHSECC)
Monthly mean
alr temp

2] L2t)
= =

HEmE g/ m)
Litter {all mass
—

Iy

1 ! [ l I i I
1582 1983 1984 198Y 1686 _ 1987 1988  I9BG Tuen 19§l 71937
Fi Y

ear

EH1 fmHEEYERHNESESE
Fig.1 Annual dynamics of htter fall and relative air temperature
HERTIEAH & HNEM Arrow indicates there was typhoon influence on the month.

3.3 FAASEMERRSE

BiELa FED=RUEHEEZN HEGRERE —RENZRE L TR BR19894ESN ), F 1 E 3863
g/m® , o R AR (7 23 B H W A 1983 4R F 19904F . B R 4R45 19864E BT I I 408 7a (A 30,

EEN R EEG 1983 FALOVENZE FFFRMBA . &A% &4 H (19837 HA19904E6 H
HrHOEFEY RS S EREEN 0. 4% (15835 128, 99 (19904 )  ER M ERE EEHF BN L5 5:
FHERS ERT HEHENERED. ARG A EERE I T ESERSRENEERAES
BEZRAEN,

£ AR & 40 2 5F (R B I 2 B R IR . SR BA A A 19834 Fl 19904 H A% B 5 B be iE B R T
HER95- 6200119 1%, Hk . 23 W ER 0 FHET43. 6 XML 8%, MG R E L RHER
3p-2 - E N E
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Fig. 2 Monthly dynamics of the different components
of Litter {fall
1 % Toual litrer fall; 2 Ff Leaf,
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RITGEFTREW BN ERAEEHENE
T PR A B R L R RS0 BT
LEERHEFERMESRBR . BEEEESKE
Pril Eepd SRS S2EHTFHEREL.TUEF
X EFERED SRENRT FENETME,
HAXERF BT EEMEFH. MEFERATE
EENHER. TRAEYRTERELEY GEFRA
CEALETER G ENREYERENM R CE
58 PMZEIIR=Max/Min),Bravy H A B THHE
LiFEHst R EHEELEL 13 22 AW K
HEFH R=1.70. K TR TR FHEIE N 4 B2
EHERR R E HERMRENREYEE.

3.4 BAHESHEDERR

N HER B (Energy flow through litter ) B 4538
AR TRESHTEFREEMNER" . LIAENS
HOoTEADEFHNAFRERA ARG, B
AH1985.1088. 1901 A M FE B T BV B (3
CHEBHFTESE. 010, 693k] /g H19. 511k] /g,
f£19- 720k] /g R 18. 645k] /g M BHERE T . FAFEH
L. A—HYTERMEESH S HENTFLRGRER

1983 1% 1567 18 91
1982 1984 1355 1GER 8]999% 1552
ol Year

M3 HEWEADFRHE(1982~1992)
Fig. 3 Interannual dynamics of the different compo-
nents of luter fall {rom 1982 10 1992
FMEEZ Legend see Fig. 2
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B4 EEKREFHFRER9B~192)
Fig. 4 Interannual changes of main meteorological
factors from 1982 vo 1992
1 5§ Air temp,2 B A% Sunshine hour,
3 BEA R Rainfall |4 ¥ %8 Evaporation capacity

—HIEEEREIET . REL— 5 RAEIYE SR NEYS AR ERA S 55
frEdEERNERR (FO. EEFEHELZ 702-21 664k]/m* a2, T 416 332k]/m*-a. P EN
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ARHELHRARBHELPREYFENENBR Y - A THEERZFBHFE. LREYE

HE KB B R A0 1 R T RE A A AL B MBS H W 2 3 ) AT PRI A M L B
MEEMEFNR B RERER. F IR EEY R RSOk w R O SRS

BEMERBAFERER.
¥4 BEABEIETRAE SRR K] /m a)
3 BAmNEDE RS R k] Table 4 Energy flow throogh lltterfall of Kan-
Table 3 Caloric values of different components delia cande! community
of the litterfall 4 R i 6
4 #£8  Year T4 Year Energy flow Year Energy flow
A 1982 16 652 1983 15 422
Fractions 1885 1988 1991 Average 1983 21 664 1989 14 984
I Leaf 19.741 19.654 195.694 19.693 1984 15 705 1950 20 974
# Branch  19.435 19,613 19.436 19.511 1985 18 262 1991 14 419
1984 12 702 1962 15 536
it Flower 19,732 19.735 15.683 19.720
1987 18 828 kil 16 832
B Fruu 13.535 18,641 18.760 18.645 Average
£ ¥ T B
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