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Critical tidal level for Kandelia candel forestation n strong tidal rangearea QIU Jian-biao',
HUANG Li"?, CHEN Shao-bo', CHIWei', DINGWen-yong, ZHOU Chao-sheng, ZHENG
Chun-fang , WANGW en-qingd (* Zhejiang M ariculture Research Institute Wenzhou 325005, Zhe-
jiang, Ching school of Life Sciences Xiamen University, Xiamen 361005, Fujian, China). -
Chin J. Appl Ecol ,2010,21(5): 1252 - 1257.

Abstract: Taking Ximen idand of Yueging bay, the biggest tidal range area anong the coasts of
China, as study site, an investigation wasmade on the survival rate, growth characteristics, and at-
tached barmnaclesof 1- and 3-year old Kandelia candel seedlings at the elevations1 96, 1 66, 1

35, and 1 03 m above the zero tidal level of Yellov Sea Significant differenceswere observed in
the aurvival rate and growth situation of the seedlings anong the elevations Therewere two barnacle
gecies, Balanus albicostatus and B alanus amphitrite anphitrite, and B. albicostatuswas the major
gecieswhich attached K candel most serioudly at elevation 1. 35 m.  The critical tidal level for K

candel in the sitewas1. 66 m above the zero tidal level, i e , at least 1. 29 m higher than the local
mean sea level, and the flooding time per tide cycle being less than 3. 65 h Barnacle, strong tide,

and extrane weather event were the main reaons for the higher critical tidal level

Key words mangrove, strong tidal range area; critical tidal level for forestation; Kandelia can-
dlia; forestation

, , , (WorldW ide Fund for

, Nature, WW F)
.21 , )
o 2004 (21,
* (200805072) " sl
(2008F1009) (S20060037) . 2001
 (2009F20009) , 5195.6 hm’,
* o* . Email: chenshaobo@homail com

2009-10-19 20100226 . 82. 4% el


https://core.ac.uk/display/41454808?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1253

(Kandelia candel)

1.1

121°09' 22"—121°12' 13" E, 28°19' 50"—28°21' 33"

N, 17.7 7.4
-5.1 18.9
252 d, 1532 mm.
, 8.34 m, 5 15m
21. 7%a , 9.3 17.4"%.
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1
Tabh 1 Charactersof different smple plots n the intertid-
al zone of Xmen Island (2009-06)

Elevation ( ) Depth of
number D istance Elevation, waterlogging
o the upper the W aterlogging (m)
bank (m) zem tidal time per-
level of tide-cycle
Yellov (h)
Sea (m)
5 10 1.96 3.18 1.04
15 20 1.66 3.65 1.40
25 30 1.35 4.07 1.70
45 50 1.03 4.70 2.01
(Balanus albicostatus) (Bala-
nus amphitnite anphitnite) , ,
. 98% (
) .
50 100 ,
20 ,
X / .
1.2.3 2009 6
6 ’
1 3 3 .,
1.3
4
(oneway ANOVA) , S
N-K } (tvo-
way ANOVA) 4
t_
2
2.1
2 , 1.96 1.03m
1 80% MG
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2 1
Tah 2 Survival rates of Kandelia candel in the elevation 3
zones of Xmen Island (%) ’ ’ !
«C )
Plant age Elevation, upper the zero tidal level of Yellov Sea 2.3
1.96 m 1.66 m 1.35m 1.03m
1 l-yearold 81+3.5a 83+3.0a 84+*1.7a 84*4.1la 1.96 1.66m 1 3
3 3-yearold 83+1.9a 79+2.4a 36+2.3b Oc ) 3
(P <0. 05) Different lettersmeant signifi- )
cant difference at 0. 05 level The same below.
(P<0.05), 1.35m ,
36%, 1 57%, 1.03m (3 4.
, Q
2.2 1.96 1.66 1.35m , 1 3
1 3 : 221.8 1.2
, 1.96 1.35m 4735 20 8.9 7.8
3.2
(P <0.05). 1.96 m 32.4 14.3 6.3 , 40. 8
15.7 4.0 , 31.3 15.1
, ,1.66 1.35m ,
4.8
1.03m 1.35m
2.4
1 , 3
2.4.1 1 3
(P< 1
0.05), 1.03m , ( 1.96m) :
1.96 m '
3 1 3
Tab 3 Effectsof elevation on the growth of 1- and 3-year old Kandelia candel seedlings n Ximen Island
«C )
Plant Elevation, upper Height Bas dianeter Range of Leaf nunbers  Root bionass ~ Stan bianass L eaf bionass
ages the zer (am) (am) tree-crovn (9 (9 (9
tidal level (am?)
of Yellow
Sea (m)
1 1.96 44.5+1.7a 1.3+0.1a 9 x7 20.6 +£0.9a 17.4 £0.5a 20.0+2.7a 14.3 +0.9a
1-year old 1. 66 46.4 +0.7a 1.2+0.1a 8 x7 12.3+2.1b 8.4+0.7b 19.8+1.5a 10.0+1.2b
1.35 53.6 +1.5b 1.2+0.1a 9 x6 10.8 +3.3bc 7.5%0.9b 21.4+1.0a 6.3 +0.6¢c
1.03 46.4 +2.4a 0.8+0.1b 6 X6 6.7+1.6¢C 4.7%0.7c 12.5+4.5b 4.6+1. 4c
3 1.96 98.3t4.4a 6.1+0.5a 78 x65 187.3+8.3a 550.3+26.3a 815.0+17.0a 438.4+19.0a
3-year old 1. 66 84.0+3.1b 4.2+0.5b 63 x52 93.7+14.0b 120.0+4.6b 314.0+15.4b 151.3+11.4b
1.35 65.7 +£2.3c 2.4%0.2c 33 x27 35.7%6.0c 46.7 +3.1c 84.7+6.0c 29.7 +8.5¢c
1.03 - - - - - - -
- All Kandelia candel seedlingswere dead
4
Tab 4 Two-way ANO VA s of effects of elevation and plant age on the growth of Kandelia candel seedlings
Factor Height Dianeter Leaf numbers  Root bianass  Stan bianass L eaf bianass
(an) (an) (gAv) (gAv) (gAv)
Ele/ation ns * ok * * Kk ok * Kk 0k * *k * * ok *
Plantam * * * * * * * * * * ok * * * * * * *
X E|evat|0nxp|antag;’\ * ok * ok ok * ok ok * ok ok * ok * * Kk *

ns No significant,

* P<0.05 * * P<0.01

* * * P <0.001

The sane below.
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Fig 1 Fig 1 Number of bamacles on 1-and 3-year old Kande-
lia candel plants at different elevations (mean + SE).

: Balanus albicostatus
phitnite 1.03m 3
were dead on elevation 1. 03 m.

Balanus amphitnite am-
All Kandelia candel seedlings
The same below.
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Fig 2 Bamacle covered area ratioson 1-and 3-year old Kande-
lia candel seedlings at different elevations

Tah 5 Analysis of covar ance ( with barnacle cover area
ratio as covar iate factor) on growth param eter s of Kandelia
candel sedlings

Factor Height Diameter  Leaf Root Stan L eaf
(am) (an) numbers biomass biomass  biomass
(@ (@ (9
l * ok * * * k * * * * *
1-year old NS
3 * Kk %k * k %k * k * * * * ok
3-year old
44.6% Covariates gopearing in the

model were evaluated at the folloving values Barnacles cover area ratio =44. 6%.

3
3.1
, 85% ,
41% 85% , 40%
(81
65% (9101
1 4 y 3
1.35 m
36%, 1.03m )
1.66 m, 1.66
1.96 m.
1.35m ,
) 1.35m
1.35m 1.03 m
, 4.70 h,1
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