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Abstract
Title Production ecology of the pioneer mangrove Kandelia candel (L.) Druce st;lemds |

H

Production ecological studies of a pioneer mangrove of Kandelia candel (L.) Druce at Manko Wetland,
Okinawa Island, were carried out. The interception of photosynthetic photon flux density (PPFD) by the canopy,
carbon and nitrogen stocks, allometric relationships, population structure, biomass allocation, litterfall, and
aboveground net primary production were investigated. The apparent light extinction coefficient X and the light
extinction coefficient of woody organs K¢ were 0.502 £ 0.041 (mean + SE) m™ m? and 0.785 + 0.046 m™ m?,
respectively. The light extinction coefficient of leaves K¢ was 0.427 m” m’ from the indirect method, Kr = K-
aKc (a is a proportional constant of cumulative wood area density C to cumulative leaf area density F) and
0.432 + 0.026 m™ m’ from the direct method, Ir /Ip. = exp (-KsF) (I and Ir. represent relative PPFD,
respectively before and after artificial leaf defoliation). The sun leaves contained significantly higher amount of
C and N than the shade leaves. There were strong relationships of the relative PPFD to the C (2 = 0.702, P <
0.05) and N (R? = 0.908, P < 0.01) contents of leaves on a leaf area basis. Using these relationships, C or N in
leaves of the whole canopy were estimated as 3.553 Mg ha™ and 104.6 kg ha™, respectively. The C pools in
aboveground (35.12 Mg ha™) and belowground (26.89 kg m™) biomass were nearly similar. Soil C pool (58.91
Mg ha™') was almost equal to the C pool (62.01 Mg ha™) of biomass, indicating that the mangrove forest stored
a huge part of C in the soil. The N pools in aboveground (442.0 kg ha™) and belowground (312.1 kg m™)
biomass were also nearly equal. The soil N stock was 2545 kg ha™, which was very high in comparison with the
N stocks in biomass (754.1 kg ha™). In the allometric relationships, the independent variable Dy 2H (D, stem
diameter at a height of H/10, H tree height) showed better accuracy of estimation for phytomass and leaf area
than D? (D, DBH) or D’H. The M-w diagram plotted on a log-log coordinates indicates that the mangrove stand
consisted of only one stratum. The m—m analysis showed a single individual random distribution for only the
main stems. When the forks under breast height were counted as individual trees, it showed a compact colony
random distribution. Self-thinning line showed a slope of —1.3 closer to —4/3, indicating that monospecific
stands of the mangrove follow the self-thinning rule. The estimated biomass allocation in leaves, branches,
stems, roots, top and total were 5.609 (3.68%), 28.76 (18.9%), 46.14 (30.2%), 71.82(47.2%), 80.51 (52.8%) and
152.3 Mg ha™' (100%), respectively. Biomass density per unit of mean tree height was 22.3 Mg ha” m™.
Aboveground net primary production (ANPP) was 29.9 and 32.2 Mg ha™ yr™, respectively based on the stem
analysis and the field measurement. Litterfall rate showed a strong seasonality with a peak at the end of summer
(August-September). A large proportion of litterfall (ca. 68.3%) was represented by leaves and the total amount
of annual litterfall constituted ca. 33.1 to 35.7% of the ANPP.
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The Jight extinction coefficient of leaves (Xy) excluding the light atienuation by woody

“organs is onc of ‘the ‘most important parameters for “cstimating "the  canopy

" photosynthetic production, Reparied database says that.the Ki value for the K. candel
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most suitable independent variable in the allometric equation for estimating the
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_field_measurement) for_estimating biomass_increment yielded closer valués. This
suggests the applicability of annual ring analysis to the naanglx\;x"’es',x'n the subtropical .
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regions. The high- growth efficiency of K. candel makes it highly productive species. -
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Philosophy in the field of Marine and Environmental Sciences.




