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Comparisons of tolerances to salt stress among three salt-secreting mangrove
species
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Abstract: Propagules of three salt-secreting mangrove species, Acanthus ilicifolius, Aegiceras corniculatum, and Avicennia
marina, were germinated at salinities 0, 5, 15, 25 and 35. Their tolerance to salt stress was evaluated in terms of propagule
germination, seedling growth, salt secretion from leaves and salt content in leaf tissue water, evaporation and transpiration.
Root initiations of the two viviparous species, Aegiceras and Avicennia, were not significantly influenced by increased salinities
but root initiations of the non-viviparous species (Acanthus) were significantly delayed at high salinities. Salinity also affected
seedling establishment, the unfurling of the first pair of leaves, and the effects were species specific. The seedling
establishment percentages in Avicennia were not significantly affected by salinities up to 35 while salinities over 25 significantly
reduced the establishment of Aegiceras and Acanthus. Although increasing salinity seemed not to affect propagule germination
and seedling establishment of Avicennia, its stem height decreased as salinities increased from 5 to 35. Nevertheless, the range
of stem height decreases in Avicennia was less than that in Aegiceras, and Acanthus showed the largest reduction in height as
salinities increased from 0 to 35. Acanthus also had the largest reduction in maximum leaf length due to high salinity. All of the

three species secreted more salts as salinities increased but their salt secretion capacity differed. followed the descending order
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of Awvicennia>> Aegiceras > Acanthus at any given salinity. When seedlings were cultured in tap water, all three mangrove
species had the salt concentrations in the leaf tissue water (about 2% ) higher than the environmental salinity 0. Under saline
conditions (salinities 5~35), salt concentrations in leaf tissue water of Avicennia were maintained at a steady level, around
4.3% to 5.0% with little changes. On the contrary, salt concentrations increased from 2.4% to 4. 5% in Aegiceras and the
corresponding increases in Acanthus were from 2. 3% to 5.3%. The evaporation and transpiration rates of these three species
were similar under the tap water condition (salinity 0); however, Avicennia had significantly higher rates than Acanthus and
Aegiceras under saline conditions (salinities 5~35). The decline in evapo-transpiration rates was most significant in Acanthus.
These parameters all indicated that salt tolerance among the three salt-secreting mangrove species was in the descending order
of Avicennia™ Aegiceras™> Acanthus.
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Fig. 1 Effects of salinity on rooting percentages of propagules of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Table 1 Effects of salinity on root initiation and final establishment percentages of salt-secreting mangrove species
Root initiation (d) Final establishment rate (%)
o e
Salinity # -m
Acanthus Aegiceras Avicennia Acanthus Aegiceras Avicennia
0 3.04-0.0° 6. 040.0° 3.040.0% 100. 0+0. 0* 100. 0+£0. 0° 100. 0+0. 0*
) 3.040. 0" 6. 0+0.0" 3.0+£0.0° 100. 04+0. 0* 96. 3+5. 2° 100. 0+0. 0*
15 3.740.5° 6. 040. 0" 3.040.0° 100. 0+ 0. 0° 100. 0+ 0. 0* 100. 0+0. 0*
25 7.7+1.6° 6. 040. 0" 3.340.5" 91.7+11.8" 85.2+5. 2" 100. 0+0. 0*
35 7.3£0.9° 5.7£0.5% 3.0+£0.0° 27.84+3. 9 38.4422.7¢ 100. 0£0. 0*
Significance P<<0.05 P=>0.05 P>0.05 P<20. 05 P<<0.05 P=0.05
0. 05 Means in the same column with different letters in the same column are
significantly different at level of 0. 05
2
Table 2 Results of two-way ANOVA
Source of Root Final Stem Maximum Leaf salt Leaf salt Evaporation and
variation initiation establishment height leaf length secretion concentration transpiration
Salinity (Sa) 12.8" 519 * 1009 * - 174.2° 1309 * * 158.3% * - 159.0% % *
Species (Sp) 71.5" 19. 9" 3043.5* " 61.1" 317.7 0 65.2" 355.0" "
Sa X Sp 12.67 7~ 14.0" "~ 24.87 "7 56.3" "7 28.87 "7 14.37 "~ 19. 77~
F F-values are given and significant effects: % P<C0.05; % % P<C0.01, % % x P<C0.001
0 .26d % 100%, 5 15 30d 100%C 1 2a). .25
35 40d s 92% 28%., 0.5 15 30d 100% ,
25 35 85% 38%C 1 2b), 25
8d s

2¢)
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Fig. 2 Effects of salinity on seedling establishment rates of propagules of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Fig. 3 Effects of salinity on stem height of seedlings of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Fig. 4 Effects of salinity on maximal leaf length of seedlings of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Fig.5 Elfects of salinity on salt secretion from leaves of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Fig. 6 Effects of salinity on salt content in leal tissue water of Acanthus (a), Aegiceras (b), and Avicennia (c)
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Fig. 7 Effects of salinity on eva-transpiration of Acanthus (a), Aegiceras (b), and Avicennia (c) pots
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