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Abstract Aims Mangrove plants are usually categorized as true mangrove plants and semi-mangrove plants
on the basis of their distribution in inter-tidal regions. However the identification of some fringe mangrove
species found mainly on the landward transitional zones is controversial. Specific leaf area SLA leaf area per
unit dry mass and mass- and area-based leaf nitrogen concentrations N, and N,., are important leaf
traits for plants but relevant comparative research on true and semi-mangrove plants is unavailable. Our ob-
jective was to determine differences between the two groups and to classify the controversial species according to
their leaf traits. Ultimately this will assist in the management protection and utilization of mangrove forest.
Methods Three individuals in similar growth sites were chosen for each species from Hainan Island. Fully
expanded mature leaves were sampled from the upper canopy of all plants. Succulence water content per unit
leaf area SIA N

mangrove species in China.

mass and NV, of mature leaves were studied for 33 species representing all but three of the

Important findings True mangrove plants accumulated more Cl and water per unit leaf area than semi-man-
grove plants except for Pemphis acidula  Hernandia sonora and Clerodendrum inerme. Cl and water content
per unit leaf area of true mangrove plants were generally >2.5 mg cm™? and >2.4 g dm™? respectively.
Cl concentrations were positively related to succulence for all mangrove species. True mangrove plants had low
SIA <100 em* g~' and high N,., however semi-mangrove plants had high SIA mean of 160.4 cm*
g=' . Pemphis acidula had much lower SLA than other semi-mangrove species. Our study suggested that there
are significant differences between true mangrove plants and semi-mangrove plants in leaf Cl concentration
succulence SIA N, and N,.,. Heritiera littoralis  Excoecaria agallocha  Acrostichum aureum and
Acrostichum speciosum are better classified as semi-mangrove plants while Acanthus ilicifolius and Acanthus
ebrecteatus are classified as true mangrove plants and Xylocarpus granatum needs further research.
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1 33 o] mg cm~2 g dm™?2
Cl mg g~!
Table 1  Cl content per unit area mg em™2 and succulence g dm~2 of mature leaves for 33 mangrove species and their sites
tides and Cl content mg g~! of soil for each species in China
d Cl -Clt t
Groups Plant species Cl content per Succulence Site and tide comen
X of soil
unit leaf area
1. Rhizophora stylosa 0.65+0.04 5.03+0.02 Dongzhai Harbour  Meso-tide bank 8.36
True mangrove
plants .
2. R. apiculata 0.57+0.06 4.68+0.27 Qianglan Harbour Meso- and high-tide bank 8.23
3 Bruguiera gymnorhiza 0.5720.12 3.48£0.71 Dongzhai Harbour Meso- and high-tide bank 10.04
4. B. sexangula 0.31+£0.02 2.41+0.30 Dongzhai Harbour Meso- and high-tide bank 15.56
5. B. sexangula
var. rhynchopetala 0.2920.02 2.5320.27 Dongzhai Harbour Meso- and high-tide bank 13.04
6. Kandelia obovata 0.26+0.03 3.43+0.08 Dongzhai Harbour  Meso-tide bank 6.6
7. Ceriops tagal 0.47+0.16 4.39+1.37 Dongzhai Harbour  High-tide bank 8.82
8. Seyphiphora  hy-
drophyllacea 0.660.04 4.58+0.19 Qianglan Harbour Meso- and high-tide bank 9:20
9. Lumnitzera racemosa 0.62+0.10 4.82+0.85 Qianglan Harbour Meso- and high-tide bank 9.20
10. L. litorea 0.63+0.05 4.73+£0.29 Tielu Harbour High-tide bank 5.34
11. Sonneratia
caeseolaris 0.44+0.04 4.65x0.36 Dongzhai Harbour Meso- and low-tide Bank 581
12. §. x gulngai 0.35£0.10 3:59£0.39 Dongzhai Harbour Meso- and low-tide Bank 6.75
13- S alba 0.43+0.14 4.1520.58 Dongzhai Harbour Meso- and low-tide Bank 6.32
14. S. ovata 0.44+0.01 4.28+0.07 Dongzhai Harbour  High-tide Bank 5.11
15. Avicennia marina 0.28+0.04 2.82+0.19 Dongzhai Harbour Meso- and low-tide Bank 7.07
16. Aegiceras cornicu-
latum 0.25£0.03 2.81£0.05 Dongzhai Harbour Meso- and low-tide Bank 8.15
Average 0.45+0.15 3.90+0.89 8.35+2.78
. 17. Hibiscus tiliaceus 0.04+0.00 1.70+0.18 Qinglan Harbour High-tide bank 0.59
Semi-mangrove
plants 18. Pongamia pinna-
ta 0.02£0.00 0.81£0.11 Qinglan Harbour High-tide bank 1.0z
19. Thespesia pop-
ulnea 0.09£0.01 1.59£0.02 Dongzhai Harbour High-tide bank 1.57
20. Dolichan-
drone spathaceae 0.03 138 Qinglan Harbour Megalo-tide bank 0.0
21. Pluchea indica 0.09+0.01 2.26+0.20 Dongzhai Harbour  Megalo-tide bank 2.00
22. Barringtonia race-
mosa 0.060.01 2.65£0.13 Qinglan Harbour High-tide bank 1.57
5. Cerbera manghas 0.036 3.23 Qinglan Harbour High-tide bank 0.58
24. Hernandia sonora 0.26 3.58 -

Qinglan Harbour

High-tide bank
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1 Table 1  continued
u Cl Clt t
Groups Plant species Cl content per Succulence Site and tide conten
. . of soil
unit leaf area
25. Clerodendrum
inerme 0.39£0.12 3.75%0.93 Qinglan Harbour High-tide bank 298
26. Pemphis acidula 1.32 6.99 Qinglan Harbour High-tide bank -
Average 0.23+0.40 2.719+1.77 1.35+0.86
. 27. Heritiera littoralis 0.06+0.00 1.88+0.19 Qinglan Harbour High-tide bank 5.19
Controversial
species .
28. Acrostichum aureum 0.15+0.03 2.23+0.12 Qinglan Harbour High-tide bank 2.97
29. A. speciosum 0.15+0.02 2.26+0.10 Qinglan Harbour High-tide bank 1.77
30. Excoecaria
agallocha 0.15+0.06 2.25£0.38 Qinglan Harbour High-tide bank 2.82
31. Xylocarpus
granatum 0.29£0.03 2.7220.12 Qinglan Harbour High-tide bank 340
32. O Acanthus  itici-
Sfolius 0.44 4.47 Dongzhai Harbour High-tide bank 7.8
33. O 4. ebrectea-
tus 0.42 4.38 Dongzhai Harbour High-tide bank 4.70
Averagein 1 304027 3.36x1.33 6.02+4.08
total
0.45 mg cm~? 3.9g dm~?
Cl
1/10 Clerodendrum Cl
inerme Cl Cl
.32 mg em?
7 O
O «a cl
Cl
Cl 0.06 mg cm™? 2.1.3 Cl
1
2.1.2 cl
Cl Cl
39.8% 1
63. 4% al »<
22.8% 0.01
Bruguiera sexangula 2.2
B. sexangula var. rhynchopetala 2.2.1 SIA
33 SIA
3.9¢g dn™? 44.5% 2
22.7% 25.9%
SIA
1.95g dm™?2 42.3 cm* g7! SIA 222.1 cm* g™!
O O 4.2
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Table 2 Measurements of N, N yeq for 33 mangroves species in China

Groups Plant species Noass mg g~ ! Nyea g m™2
1. Rhizophora stylosa 14.22+1.35 2.83+0.03
True mangrove plants 2. Rhizophora apiculata 12.13£2.30 2.77+0.04
3. Bruguiera gymnorhiza 15.11+£2.04 2.17+0.00
4. B. sexangula 13.19+0.44 1.98+0.04
5. B. sexangula var. rhynchopetala 13.92+1.17 1.66 +0.02
6. Kandelia obovata 18.96 +1.58 2.96+0.03
7. Ceriops tagal 8.56+0.93 2.12+0.05
8. Seyphiphora hydrophyllacea 10.06 + 1.43 1.24+0.02
9. Lumnitzera racemosa 14.03 £ 1.67 1.51+0.01
10. L. littorea 9.56+0.84 1.57+0.01
11. Sonneratia caeseolaris 26.66+0.92 3.04+£0.04
12. S. x gulngai 24.99 +2.89 2.69+0.06
13. S. alba 30.89+1.53 4.10+0.03
14. S. owata 13.00+0.97 1.73+0.01
15. Avicennia marina 22.86+1.37 3.14+0.02
16. Aegiceras corniculatum 13.35+£0.51 2.02+0.01
Average 16.34 +6.60 2.35+0.77
17. Hibiscus tiliaceus 25.95+1.74 2.02+0.01
Semi-mangrove plants 18. Pongamia pinnata 36.07 +6.41 1.81+0.03
19. Thespesia populnea 15.93+1.81 1.11+£0.00
20. Dolichandrone spathaceae 29.02 1.36
21. Pluchea indica 30.22+3.41 1.74+0.01
22. Barringtonia racemosa 23.69+1.18 1.64+0.01
23. Cerbera manghas 36.46 1.6
24. Hernandia sonora 24.94 1.86
25. Clerodendrum inerme 24.58 +2.81 1.60+0.03
26. Pemphis acidula 15.93 1.78
Average 26.28 +7.06 1.51+0.54
27. Heritiera littoralis 16.68 £0.62 2.36+0.04
Controversial species 28. Acrostichum aureum 16.14=1.32 1.52+0.05
29. A. speciosum 22.24+£2.03 1.55+0.01
30. Excoecaria agallocha 23.14+2.06 1.80+£0.03
31. Xylocarpus granatum 22.82+1.43 1.82+£0.02
32. O Acanthus ilicifolius 21.96 2.21
33. O 4. ebrecteatus 18.93 1.74
Average in total 20.19+7.42 1.99+£0.72
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