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Production and seasonal change pattern of litter fall of Rhizophora

apiculata in Sanya River mangroves,Hainan lsland
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Abstract ; Sanya River mangroves (18°15. 3'N,109°30. 8'E), distributing along the shore of the estuary or
lagoon of downstream Sanya River which passes through Sanya City of Hainan Island in China and inpours
into the top of Sanya Bay, are one of the southernmost mangroves in China. Among of them a
thermophilic eurytopic species Rhizophora apiculata can form a pure species forest, which is the most
typical tropical mangrove community in China,

The litter fall of Rhizophora apiculata forest of Sanya River mangroves was collected with 4 trap nets
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every 10 days for the whole year of 1999. The mean annual litter production for the 4 trap nets was
1388. 24g/(m? « a), with litter productions of leaf. branch. flower and fruit up to 79. 9%, 8-8%, 6.4%
and 4.9% respectively. This total production was guite high in comparison with the related external
research data and the internal data on 5 other sites. This high production was mainly related to the
‘geographic location of low latitude, the riverine community type and the community structure feature of
tall tree and narrow mangrove belt . Sanya City in southern Hainan Island has a tropical marine monsoon
climate, with obvious wet and dry seasons. The annual temperature and rainfall in 1999 were a little
higher than usual, but there was no typhoon influence, so this high lirter production could not be induced
by meteorological factors.

The total litter production had a seasonal change pattern of multiple peak values, with production
peaks in months of Oct. ~Nov, (taking up 26. 25% of the annual production), April, and Aug. . and
production valleys in months of Dec. ~ Feb. (taking up 10.56% of the annual production), May. and
Sep. in the order from high to low. The leal litter production, as the main body of the total, had the same
peak-valley change pattern with the total litter production. The branch litter production was of sparse
pulse pattern, with zero production in 77% of the total nets and 5 production peaks respectively in Feb. ,
Aug. , Sep., Oct. , and Nov. , the latter two peaks made contributions of 31.7% and 31. 2% respectively
to the total production. The flower litter production had a flat peak in March~May and a low level in
Aug. ~Dec. The fruit litter production had a wide peak in June~July and two narrow peaks in (Oct. and
Nov. There was basically no production during Dec. ~ April. Taking the values of the mean air
temperature, rainfall and mean wind speed of Sanya City every 10 days for the whole year of 1999 to
conduct a correlation analysis between the litter fall productions and the above meteorological factors. The
results showed no strong relationship between any litter fall production and any meteorological factor in
general. Only the total litter production and the leaf litter production had relationships to the mean air
temperature. with quite high correlation coefficients and a significance level of a==0. 05, showing that the
total and the leaf litter productions were generally affected by mean air temperature. The relationship
between the branch litter production and the mean wind speed had a little high correlation coefficient , and
they had the same main peaks, which meant that mean wind speed was a main factor for branch litter
production. The litter productions of flower and fruit were related obviously to plant phonological phase,
The complicated seasonal change patterns of mangrove litter fall production are affected by many {actors,
of which temperature, wind speed and phonological phase are main.

Litter fall of mangroves is an important component of their primary production and a key link of
mangrove matter and energy flow. Tt was estimated that the total annual litter fall production of 14 hm’
mangroves over the whole Sanya River was up to 194t. Little accumulated litter fall on the mangrove flat
and low organic matter contents of mangrove soil over Sanya River mangroves showed that most of the
mangrove litter fall had been transported into Sanya Bay and become important matter and energy sources
of organic detritus food chain for marine biological resources of Sanya Bay. This is the feature of matter
and energy flows in a riverine mangrove community.

Key words ;mangroves; litter fall; Rhizophora apiculata; Sanya City of Hainan Island
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(N~F4E 4 AR E 9 29% . RAERBETF10~3 AR - ARERBITT5~3 A . AXWARTRE
H. 7~10AFRFESREER, FHEFE S 1.

FH RIS E TR, WEYRERMNARESEREHESTAEY, LALEH KT
ENEEEEN . EERKALS 2. NRERNGR AN HAZEDUEN REERLERIREALE
). Smm, B OB R Im?, 7£ 1999 E WA .5 10d WR—-KFMEYHRHRATHET 5 EREDBLE X
AN BB BEHRE. FRTICCHTREETE.AAEAAMRAEYEAITREH. R
A 15 T RECH SRR By 10.4%) B K E & G0N, P AR — R o 4 48 B B R I — i B 3 At I3 ik £ B
B, ASTEHSLRARE 199 £ZAFHSE BT HRERN. #T =R MEREA
FREZNSLARZIEANBEEIN . SVTERZIREFEY - RELHEIRAREX,

2 HIRGNSHR
2.1 BEHZEMAHEEDLETREAEBRRARDH

BH-EEHAREAEY 4 PREFEER T BN 1388 24g/(m’ » o), K9~ BEE 2804, 8.,
HHMBRAFEENT 10%(E D, ANESENREE RS, AR RS~ RBARD B R
BRELE K.

N1 ME=IAOMHE 1999 £ 4 FUMAGTIHERNERTR (g/(m? - D) RMER"
Table 1 Annual litter fal) productions (g/(m? « a)) of Rkizophora apiculata for 4 trap nei stations in Sanya River

mangroves, Hainan Island

2 Net No. M Leaf # Branch 1t Flower R Frait B Total
] B Net 1 1357. 33 97. 74 129.57 88. 95 1673. 59
2 B Net 2 1041. 90 72. 09 82. 86 85. 38 1282. 23
3 8/ Net 3 1044. 06 129. 24 90. 50 45. 11 1308. 91
4 B M Net 4 996. 18 186. 93 50. 48 54. 66 1288. 25
4 P E 2 Mean 1109. 87 121. 50 88. 35 68. 52 1388. 24
YA MREE +144. 1 +42.9 +28. 1 +19.0 + 165. ¢
Standard error (£13.0%) (+35.3%) (-+31.9%) (+27.7%) (311.9%)
i & 4 H. Percentage (%) 79. 95 8.75 6. 36 4. 94 100

% YL Observation period: 1999-01-01~1999-12-31
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2.17%~5.24%  RBE WIS LA MAMEY =k —B Y 670~970g/(m? » a)*1, 58k 400~1300
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g/ (m? » )81 5K 600~1200g/ (m? » a)1 8% 500~ 1500g/(m? « a)!'> LI BLELL RIAE Y W ¥ 91 — ML 9 480~
1280g/(m? » )10, RE S5 P A 23 AR HKEE D= RTEE Y 631.3~1387.0 g/(m? - ) °I(F 2).,
HERMNEEY B ST RaOMBEN SR (1388 24g/(m? « a D EBRE K. ORAFRED M B 1E
MEMEARSEBA— HHUH R TEAS . ERARBRONAAZED R =R I EEREAERE
£, Saenger #l Snedarker A A FEHERARENGE RN ASHEEFZHEDEELR 'Y, Dawes
AR FEERZ - RaOFHRACHE, IR R A > A58 > 8 A > AR W3 B2 8 A 3 3 K i S 0
BERA.ORAERFGERT . EXDTFRER. A ASENERMEEE R ANERGRXHEN=RE
.S ANAEREARGHE BB LA XD, Hogarth 3R A E DAL DR S E T E NP K
EFRRUEARALA . BEDNAYBOCEESEARNTM M. ERAR TR AWM. BESGE
AWM ESHYREHBAEY P SRAREY., S -ZEMaMEEIRNE~RETESH K
B AR RIS SR, S ER. A TAZRAERAEX  BARAE
BAESYEREYEEERAXE. MBBARILOKMMKEELZ 11la WAZYEHR . FREYT-REZSF
FTEH.BARASENMZEF L 0O.BEERE 2 T ERBIZEZEAANBEN . YKHAMENTRS
LEIIORELEY, BB ZETH 199 FELFESBMRT 0-7C.HFKEREL 612mm. XEREH, HE DR ™
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Table 2 Research data of litter fall production at 6 mangrove sites of China

a2 ik MR _
i —
5 LRIn kmagm  DUISRE TERPE o SESE
, ] . . Futian, Yingluo Bay, . Banva,
Location Jiulongjiang Mai Po, Shenzhen Cuanoxi Dongzaigang Hainan
estuary, Fujian Hong Kong ene gx Habor, Hainan
1 Latitude 24°24'N 22°30'N 22°32'N 21°28'N 19°58'N 18°15'N
i S ok hEm Hgm L HH R
Type of mangroves
P 5 0 3] X A WiEw -+ 4. 3, W 71 3t
Species & height (m) 5~6 67 B Ah 4~5 6 14 8~~9
2 I
it ] Period (a) 1 (1985-12~  (1991-10~ S 6 !
(1982~1992) 1988.01) 1952.10) (1989~1991) (1984~1989)  (1999)
MBS~ & Litter amount  651. 2~1108.6 910.4~1303.7 {149, ] 631. 3~859. 6 1024.1~~1385.9 1288, 2
(¥ 918 Mean.g/(m? « a)) (862. 9 (1107. 0) ' (771.9) (1197. 7) ’
M Leaf (%) 63.3 53. 9 73. 6 80. 8 1.8 79.9
$ Branch (%7) 15. 9 6. 2 15. 3 3.5 7.4 8. 8
& Flower (%) 5. 5 39,9 3.5 2.1 7.9 6. 4
M Fruit (%) 15. 3 ' 7.6 13.5 22. 9 4.9
@ﬁ?ﬁ{t Seasonal change g, D %k T o £
/22 Peak/Valley £ ¥ 8/1 8.5/1.6 9.3/12~7 4 10~11.,4.8
( H Month) 6~8/1~2 i ! /12,5,9
W EH{LEHER Factors . SE.8R. s8.5/K. E.8K.
of seasonal change R AR Rl ER. W& H b i 3
9% 5 3 M Source [1.2] (7] [8.9] [3.,4] [5,6] A

2.2 ZUMAaMBEY ROV EAEREWARTH
ZEALNAEDLRERALFEREMNEEENMEENEA@E D, 10~11 ARALSERR.
HEELTEN 26.25% HPEX 11 A LANESFESE —EHM09.45¢/(m? » 10d)). 5 10 H E AW L4
B _HME(8l.68g/(m?+ 10d)), 12~2 AR ALERK. SLFETRN10.56% . K 2 AHA LR . 4
Hip# s A 2EFmI Rt K488 3Aha 4 A1RA.6 A TR 7TATHHM8ANE 5 M
(B A6 T A o, W (B 75 P 54. 21~59.49g/(m? » 10d).5 AR I AR ALFEHR I BEZEY . =R %
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AT EAEFSEERE K. S0 RGE R 7 W E R 45 36~64.79g/(m’ « 10d) , EHZ
FREBRh, BRNEREERRHRN.77%HMKR 0,12 Aha.8 4 L®.9 L8104 LG
11 B EAITER 5 AN, RSB R KR T 8 7 B (A B XTI 31- 7%/ 31. 2200, BLiR
ARy 10 A LA 4 BREY 103.5g/(m? » 10d), 2 EiE F2FEEMNFEH~& 121. 5g/(m* » a). W
RS AR E s A TN DV HWE FEE Y 4. 30~6. 64g/(m? + 10d)),8~12 A R 7 &
KR, RO ROFARIBE, SAZARKF . 6 AFHNETATHR -TERHE,10 A5
AR A FaERARE  BERE R 4.94~9. 26g/(m? » 10d), 12~4 A BEA LRATK,
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Fig.1 Dynamics of mean litter productions (g/(m? « 10d)) of Rhizophora apiculata, mean air temperature ( C).

smount of precipitation (mm) and mean wind speed (m/s) for each ten days in 1999 in Sanya River mangroves,

Hainan Isiand
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Table 3 Corelation coefficients between 10d litter fall productions of Sanya River mangroves, Hainan Island ,and related

meterological factors

1 5 FExpE~R HEZDT R HENXYTEER EREDEERE RAXDTR
Item Total litter Leaf litter Branch litter Flower litter Fruit litter
FE XA Alr temperature 0. 56* 0. 64" 0. 04 0. 29 0. 43
f4 74 & Rainfall amount 0. 39 0. 34 0. 27 —0. 16 0. 41
-1 4, % Wind speed 0. 41 0. 31 0. 44 —0.17 0. 25

» Significance level a=0. 05

AR EY - RBEGELROES T AR ETRERX D FEZHRXNFHELMERE TR
Bo AT ENWEEEEREE., Wafar SHAGFEHRRAEGHE BED=RRXEXUALET
B0 T B, 5 R T AR A B8 K T AR B AR AT B XS T K B s A
B ESES A ARG YR EEAREOARY = RSEFNNUD, RE 6 1M ST H AR EY =R
B E AL AT LR M R (K 2), AN ERLENEERRSEENE LR, KR (0
€5 R O ) DU 2 (0 S 9K 0 30 L G G L T R . 35 R = LT AR IR B B i B AT S TR R &
ZiHOEEEEMEATERE. IRARSY - REASEASKRENELERN. BUNALIMS2E
XWR, —BANVEF RANEEEYHASY RO 3/ ETEXE2).

2.3 ARKREPHESE

IRABEUREYREARTOSESEARNERYR ANREESZRFEARRHEEX
BoOHF SRRV EREEAERCL ERARMBN S EMARKAEDR = HERERES=
W 75 14hm? L0484k X AT 4 2= 00 354 1940, Z0 4 4K 080 3% % B 0% v o, 28 IR 05 LR MO A T 2 25 40 %
WA ARSI, STTIRARREREAEYAES AR L AR S RRECEN T 2 4
W 4 M RERGS TG RN 0.7%~0. 9% EEFEH K 4%~9% ), S0 K34 W% B Bk F#
B FE A RRAENR ST ORACSES By S IR EYRRA N R R X
BOR R, Xt BN R AT AR R R B B R A
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