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Critical tidal level for planting Kandeia candel seedlings in Xiamen CHEN Luzhen"?% YANG Zhiwei"?,
WANG Wengin"2 LIN Peng"? ('Schol of Life Sciencess Xiamen University, Xiamen 361005, China;
2Research Centre for Wetlands and Ecological Engineering, Xiamen University, Xiamen 361005 China). -
Chin.J. Appl. Ecol., 2006 17(2). 177 ~ 181.

Plantable tidal flat is one of the most important factors affecting the survival rate of mangroves seedlings in
forestation. In this paper, an experiment was conducted in the tidal zones of Umbrette Natural Reserve in the
Dayu Island of Xiamen in May 2003 to investigate the ciitical tidallevel for Kandelia candel forestation. The re-
sults show ed that the tidal level of 0. 99 m above the zero tidal level of the Huang Ocean was not suitable for
planting K. candel seedlings, because the w aterlogging time at this tidal level w as longer than 8 h per-tide-cycle,
and the survival rate was lower than 50%. At 1. 62 m above the zero tidal level of Huang Ocean, K. candel
seedlings had the best grow th and the highest photosynthetic assimilation, with a survival rate of 90%. At 1. 31
m above the zero tidal level of Huang O cean K. candel seedlings could still grow well. It could be concluded that
the tidal level of 1. 62 m was optimal for planting K. candel seedlings and the citical tidal level of K. candel
seedlings in the coastal areas of Xiamen was not lower than 1. 31 m above the zero tidal level of Huang Ocean,

where the waterlogging time was not longer than 5. 6 h per-tide-cycle.

Key words Mangroves Kandelia candel, Forestation, Tidal flat, Critical tidal level for planting.
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Table 1 Soil characters in different sample plots in the intertidal zone of Dayu Island (2003. 5)
Sampk plots

Soil characters 1 I 1 v Vv VI
() Seedling number 120 120 120 120 120 120
Distance to the highest tidal level (m) 4 8 12 15 20 42
( )
Tidal level, upper the zro tidal kevel of Huang Ocean (m) 21 1. 86 1. 62 145 131 0.99
W aterlogging time per-tide-cycle (h) 27 39 >0 3.6 6.5 8
Depth of watedogging (cm) 57 82 106 123 137 169
Salinity of il interstitial water ( %0 31 31 31 31 31 31
pH Soil pH 7.30£0.04 7.064+0.08 7.01=0.09 7 06=003 7 16005 7. 170 06
Soil salinity (%o 10.8+1. 6 19.8+3 2 30.2+2. 3 32 6+1. 8 35 1+1 4 29.54+0. 4
Soil bulk density (g°em™ ) 1.66+0. 05 1. 524+0.07 1 2140 05 1. 09+0. 05 L 134006 1 1140 05
Soil organic matter (%) 1.51£0.37 257+0.43 3.81£0.29 3794030 3.61+0.15 3.24=+0 08

Soil texture X 2

0720, em Soil sampled o the devth hetween G ant 20 cmi., DS andy, loam; 2 Silt.cly.
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Table 2 Survival rate and plant height of Kandelia candel seedlings in the tidal zone of Dayu Island

( )
Height of seedlings including the hypocotyls (cm)

Sample Survival rate (%)
plot 3 12 1 3 6 9 12
3 months 6 months 12 months 1 month 2 months 3 months 6 months 9 months 12 months
I 70.0+4 3 725+8 7" 70.8£58 1.8+0.4 17.6+0.7 202+01 27.5+02 29510 36.1+t17
1I 67. 514 3 67. 514 3 65 0E£25 11. 940 1 19.241. 1 23 2£1. 5 31. 61 1 3374226  40.4+42
I 90.0+2 5 88 3+52 867%63 124401 20.0+£0.4 2524+04 37.4%13 406+L2 505+27
Y 90.0+50 90.0+50 858452 122404 20.8+0.7 259+1.2 384+19 428+1L2 536+28
\% 90.0+9.0 883+63 86 7+72 123403 204402 24 8+11 356+1.9 393+31 503+31
VI 43.34+3 8 — — 0 13.14+0.3  20.2+0.1 — — —
*3 , ., 6 Seedlings is regarded dead in 3 months, but lkaves grow after 6 months.
) ) ) ) 9 , HL IV,
1 ) ) H 3 V 3
43, 3% £3. 8%, 50%. (P<0.05). IIELIV. V3
VI V 0 32 ms, ’ ’
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Table 3 Results of ANOVA (F-values) for the effects of different cultivation time and tidal flat on growth of Kandelia candel seedlings in Dayu Is-
land
o ( ) (I -way ANOVA)
Parameter I-way ANOVA FFway ANOVA for the growth of Kandelia candel seedlings in different tidal flts
MX E 1 2 3 6 9 12
Month Elevation 1 month 2 months 3 months 6 months 9 months 12 months
Seedling height (cm) 870.213" " 71.2497 7 8605° T 192 10024777 15454777 20,7697 21 87" 186"
Total biomass (g) 22434771 21154777 4337 1240 20.600" 7" 155" 3.973" 7165 689"
Stem biomass (g) 0178672634977 go” " 1315 168" 436° BM3TT 229777 996"
Root biomass (g) 102.670° " 3625 0989 0833 6619 TM5 " 1. 244 Q0 64 1 089
Leaf biomass (g) 206,556 2385777 393877 1952 623" g708" " 2455 624" 530"
Diameter of ot base (em) 137011 "~ 862 2220 0152 0.782 089 L. 122 538" 5 381°
Leaf area of a seeding (em) 178.109" * 3L 029" " * 4673" " 0759 2.218 10301"° 2.965 10 062 ™ 9 67"
R 7868 """ 467277 393" 0 387 9.241"" 3222 1454 488" 402"
Leave succulence (g°dm *)
o 14. 1141.36 "mol°m *°s '.
E
ez ; (P> 0.05).
=g 06
w E 04 P § (WUE) ’ ’
#3s - N
£ 02 \ I~V :
2] o L N
~ (P> 0.05),
E
%7 \Y 4
=3
5 (P<0.001, df=29).
a3
E 4
&
£ , VI
=
r : -~V 3
Sy 0
Y , 3 50%%
=3
g s
2
= VI 6 ’ ’
AU S P , , VI
Sample sites in the tidal zones of Dayu Island
( 0.99 m)
3
Fig. 3 Stem and leaf characters of Kandelia candel seedlings in the tidal
zone of Dayu Ishnd. I II ¢
4 . 2. 11m 1.86 m) , s
Table 4 Pn, Tr and WUE of Kandelia candel seedlings in the tidal zone
of Dayu Island N ’ I~V
Sample Photosynthesis Transpiration W ater use ’ '
plot rate rate efficiency ( 1),
mol*m™ 2°s” ) (Mfmol°m %°s™ ")
I 9. 72+1. 01 53940 44 1.97+0. 15 N
I 10. 94+1. 09 5.93+0. 10 L7740 11
11 11 30%0 84 5. 78=%0. 11 2.08=£0. 11 ’ ’
IV 12. 72+0. 99 5.98+0. 31 2.17+0. 08 1. 86 m .
V 14 114136 4. 964055 3.3240 44
b b
35 M~V 3 :
~ b
. ) b b b
4 , I ¢
, IIFIV.V 3 1.62m) , 1 , .

(P<<0.,001), Vv
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