DOI:10.13656/j.cnki.gxkx.2013.03.001

Guangxi Sciences 2013,20(3) :185~192

*

Biological Prevention Method for Reducing the Fouling
Fauna Damage to the Young Transplanted Aegiceras
corniculatum Mangrove Trees by Mix -culturing with
Saltmarsh
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Abstract: Mix-culturing of Aegiceras corniculatum (AC) trees in three height grades with four
species of saltmarsh on the man -made intertidal bare flat at an elevation of about 220 cm
Yellow Sea Datum in Beilun estuarine area of Guangxi,China,to which the seaward and land-
ward single-species treatment areas were designated as contrast,was carried out to explore the
biological method for reducing the fouling fauna threatening on mangrove trees. The results
showed that Cyperus malaccensis (CM) and Zoysia matrella (ZM) adapted better to the man-
made intertidal flat, while Scirpus validus var . laeviglumis (SV) and Phragmites australis
(PA) grew worse. 19 species of fouling fauna occurred on saltmarsh and mangroves, among
which Balanus littoralis , Euraphia withersi ,Littorina melanostoma and L. scabra were the
major dominant species. Among the four saltmarsh species, the fouled degrees on CM and ZM
were significantly less than those on other two species. The mix-culturing of saltmarsh CM or
ZM with mangrove tree AC could efficiently reduce the fouling damage,resulting in better tree
growth indexes i. e, tree height,leaf number, branch number,branch conservation and survival
rate than those in single-species treatment areas. In general,a saltmarsh-mangrove cooperating

ecological conservation system jointly acted by CM

and AC could be a more practical solution to foul-

:2013-03-21 ing reduction for the mangrove afforestation on
(19693, ’ ’ bare flat.
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Table 1 Densities and heights (meanZ=SD) of four saltmarsh species on Oct 2011 and Oct 2012
2011-10 2012-10 Increase( %)
Saltmarsh Treatment . .
: area Density Height Density Height Density Height
(ind/m?) (cm) (ind/m?) (cm) (times) (times)
( Cyperus Seaward 6.6+0.5° 32.0%4. 6% 48.444. 2% 85.649. 5% 6.3 1.7
malaccensis ) Mix-culture 5.840.5" 30. 645, 4° 58.24-4. 6" 96.5+8. 3" 9.0 2.2
§ ( Zoysia Seaward 14,641, 5° 16,541, 4 62.5+7.5° 91.4+8. 5° 3.3 4.5
matrella )
Mix-culture 15.3+£1.7° 15.9+1.6* 68.8+6.6" 98.247.4" 3.5 5.2
 (Phragmites Seaward 1.140.3 7.441.0° 7.640.8°  97.1+10.2° 0.9 12.1
australis )
. _ Mix culture 3.6+0.3" 7.0+1.1% 8.140.9% 95.3+8. 8% 1.3 12.6
( Scirpus
validus var. Seaward 3.7£0.3° 37.2+3.4° 10. 540, 9% 78.7+7.1° 1.8 1.1
lacviglumis ) Mix-culture 4.240.4°  35.6+£3.6°  11.3+1.3"  81.147.5° 1.7 1.3

(P >0.05), (P <<0.05),

Note: For the same species in two treatment areas,the data marked with various letters have significant difference ( P <C0. 05) ;otherwise have not.
2

Table 2 Numerical characteristics of fouling fauna on the fouled saltmarsh

Numerical characteristics of fouling fauna

Fouled
Treatment area  saltmarsh Species Density Biomass *
species abun— (ind/ () 2‘>‘ Dominant species and their relative importance values V (%)
dance m?) g/m
CM 3 20759 156. 71 EW,99. 2
Seaward ZM 3 11745 198. 53 BL.99.9
PA 3 13495 356.51 BL,96.07; 23,43
SV 3 15255 235. 36 BL,99.9
. CM 5 786 36. 06 EW,54. 45; LLM,39.19; ,1.14
Mix-culture
ZM 5 3097 80. 89 BL.94. 3; ,3.79; LM,1. 89
- BL,96.11; 0G,2.85;
PA 4 14458 347.50 EW.1.05
SV 3 14307 245. 27 BL,99.9

* :BL = Balanus littoralis s CR= Cerithidea rhizophorarum sEW = Euraphia withersi s 1.M= Littorina melanostoma s1.S= L. scabra , OG

= Ostrea glomerata .
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Table 3 Numerical characteristics of fouling fauna on the fouled A. corniculatum trees

Numerical characteristics of fouling fauna

Treatment area  Seedlings *

absli)rfgilenscc (3331:;) l?lg(j/?la;; Dominant species and their relative importance values V (%)
High 7 10682 973.24 BL.83. 42; EW.9. 25
Seaward Middle 7 9106 1024, 18 BL,96. 70; 0G,3. 14
Low 5 9545 80453 BL.99. 20
High 8 754 63.72 LM.76. 34; LS. 15. 39; EW.6. 1
AC+CM Middle 7 724 59. 85 LM.78. 88; LS. 14. 44; EW.5.8
Low 5 647 48. 43 LM.80. 25; LS.12.41; EW.5.3
High 6 6605  374.93 BL.86. 73; EW.9.35; LM.1.09
ACTZIM Middle 5 1851 229. 23 BL.95. 41; LM,2. 07
Low 5 899 70. 90 BL.98. 7
High 6 8705  607.53 BL.89. 25; EW.8.71
AC+SV Middle 5 7700 637.29 BL.95. 36 EW.2. 18
Low 4 7904 629.81 BL.99. 3
ACH High 5 9401 770. 06 BL.86. 67; EW.11.20; 0G.1.91
PA Middle 4 8948 728.62 BL.96. 35; EW.2. 22
Low 4 6559  647.73 BL.98. 98
High 5 9087 677.55 BL.85. 28; EW.7.67
Landward Middle 5 7820 644. 38 BL.98. 94
Low 5 7237 627.63 BL.99. 20

* :BL= Balanus littoralis \EW= FEuraphia withersi ,.M= Littorina melanostoma ,1.S= L.scabra .OG= Ostrea glomerata .
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Table 4 Growth indexes of A. corniculatum trees in different treatment areas

— 2 —
A(2011-10) B(2012-10) Rate of change(B/A—1)(%)
Growth index Ireatment
Low Middle High Low Middle High Low Middle High
Seaward 5. 5¢ 55.4°  113.3% 22,5 580" 117.9¢  309.1 4.7 1.1
Height(em) AC+CM 5. 3" 54.2%  108.5>  38.7° 69.3%  135.3°  630.2 27.9 24.7
AC+ZM 5.6 52.9° 114. 6* 32.4° 71.9* 128. 4" 478.6 35.9 12.0
AC+SV 5.6 53.9° 104. 1" 25.1¢ 61. 2" 113.0 348. 2 13.5 8.5
AC+PC 5. 3P 55.7° 116. 4° 23. 64 62. 4" 124, 4¢ 345.3 12.0 6.9
Landward 5. 4° 53. 8% 109. 8 26. 8¢ 62. 3" 117. 8¢ 396. 3 15.8 7.3
Seaward 2.2 25. 4% 143. 5% 2. 44 11. 44 38.7¢ 9.1 —55.1 —73.0
LeafCind) AC+CM 2.1* 22,3 13320 8.5*  3L.2"  152.7° 3048  39.9  14.6
AC+ZM 2.1° 23. 8% 114, 2¢ 7.3° 34. 8° 118.1° 247.6 46. 2 3.4
AC+SV 2.3b 24. 7% 124. 5¢ 3.4 13.5¢ 42, 34 47.8 —45.3 —66.0
AC+PC 2.2 21.4° 139. 1% 3.2 12. 8¢ 43. 64 45.5 —40.2 —68.7
Landward 2.2° 22. 6" 148. 7¢ 2. 8¢ 12.1¢ 48.9¢ 27.3 —46.5 —67.1
Seaward 34, 5° 65. 4" 51. 6° 91. 6° 49. 6 40.1
Branch
height(em) AC+CM 35.7¢ 65. 5° 37.6Y 67. 3¢ 5.3 2.7
AC+ZM 36. 2% 63. 4" 36. 3" 69. 4°¢ 0.3 9.5
AC+SV 33.3b 64. 5" 47.5° 84. 8" 42.6 31.5
AC+PC 35. 6% 67.2° 46. 3% 78. 9" 30.1 17. 4
Landward 33. 8P 68. 3* 45. 4 82. 3P 34.3 20.5
Seaward 4.1* 16. 5% 1.5¢ 6. 44 —63.4 —61.2
Branch
(ind) AC+CM 3.8b 15. 20 4.1 18. 6* 7.9 22.4
AC+ZM 4. 3" 13.8" 4.1° 14, 2b —4.7 2.9
AC+SV 4, 3% 14. 2" 2.2 8. 3¢ —48.8 —41.5
AC+PC 3.9" 16. 17 1.8" 7.9¢ —53.8 —50.9
Landward A 17.5° 2. 1" 8.2¢ —50.0 —53.1
(P >0.05), (P <C0.05),
Note: For the same species in two treatment areas,the data marked with various letters have significant difference ( P <C0. 05) ,otherwise have not.
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