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Abstract

Abstract

Casuarina equisetifolia is an important wind break shelter tree in coastal sandy
areas. This study on Casuarina equisetifolia in Dongshan and Huian of Fujian
province, discussed the differences of nutrient conservation strategies between two
communities (mono-specie forests and mixed forests with A. crassicarpa) and among
different development stages of C. equisetifolia. The changes in tannins and nutrient
contents in litters of C. equisetifolia during decomposition in normal and decline
forests were studied and then fitted wife mathematic models to discuss decomposition
pattern of litters, as well as analyze the relationship between tannins and nutrients.
The results showed as follows:

(1) The structures of condensed tannins in the branchlets, stem barks and fine
roots of Casuarina equisetifolia were identified by MALDI-TOF MS and HPLC
analyses for the first time. The tannins in the branchlets consist predominantly of
gallic acid and ellagic acid, while the condensed tannins in the stem barks and fine
roots were composed predominantly of catechin, catechin derivatives, epicatechin and
epicatechin derivatives. The condensed tannins in the stem barks and fine roots
consisted predominantly of procyanidin combined with prodelphinidin and
propelargonidin, and the epicatechin was the main extension unit. The chain lengths
of condensed tannins from stem barks and fine roots were from DP3 to DP13 and
DP3 to DP15, respectively.

(2) The tannins and nutrient contents in mature branchlets were studied to
compare the differences of nutrient conservation strategies between mono-specie and
mixed forests with Acacia crassicarpa. The TP and CT contents in mature branchlets
between mono-specie and mixed forests were significantly different. The ECT and
FBCT contents in mature branchlets were significantly lower in wet season than in
dry season both in two forest types, while the PBCT contents were significantly

higher in wet season than in dry season. The N and P concentrations were
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Abstract

significantly higher in mono-specie forests than in mixed forests. N:P ratios of mature
branchlets were > 16 (16.32+0.42~28.23+0.97), indicating both mono-specie and
mixed forests were P-limited. PRE in mixed forests was about 80%, which was
significantly higher than that in mono-specie forests around 50%, indicating that
nutrient conservation strategies were more efficiency in mixed forests than in
mono-specie forests under P limitation.

(3) The changes of nutrient conservation strategies of C. equisetifolia were
discussed during stand development for the first time. TP, ECT, TCT contents and
PPC of mature branchlets were significantly higher in juvenile forest (5a) than those
in mature forest (21a) and senescent forest (38a). N concentrations in mature
branchlets significantly increased during stand development. P concentrations in
mature branchlets showed juvenile = mature > senescent. N: P ratios of mature
branchlets also significantly increased during stand development and were all above
20, indicated that 3 forest types of C. equisetifolia were all P-limited. NRE were about
50% in all forest types of C. equisetifolia, and the lowest was in senescent phase; PRE
were >70% in all phases, and mature stage had the highest PRE (78.08+1.96%). The
studies showed that nutrient conservation strategies of C. equisetifolia had changed
during stand development.

(4) The tannins and nutrient contents were studied in conjunction to discuss the
differences of functions between fine roots and mature branchlets for the first time.
The TP contents in mature branchlets were significantly higher than those in fine roots.
The ECT, PBCT, TCT contents and PPC of mature branchlets were significantly
higher than fine roots in all forest types, while the FBCT contents increased during
stand development. The N contents in mature branchlets were significantly higher
than those in fine roots. The P contents in fine roots increased during stand
development but all significantly lower than those in mature branchlets.

(5) The decomposition patterns of litters in normal forests were similar with
decline forest. Retention rates were around 40% after 12 months decomposing, and
the retention rate in decline forests were significantly lower than that in normal forests.
The TP and ECT contents were dropped over 85% at the beginning of decomposition,
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Abstract

and then keep stable. In contrast, the FBCT contents increased during litter
decomposition. During decomposition, N contents increased from 12.09+0.39 mg g
to 20.76£0.51 mg g, and P contents from 0.20+0.01 mg g to 0.36+0.01 mg g
(normal forests), while in decline forests, N contents increased from 11.78+0.18 mg
g t0 22.3240.95 mg g, and P contents from 0.20+0.01 mg g’ to 0.63+0.02 mg g’
after 12months decomposition. N:P ratios of both normal and decline forests were
significantly declined during decomposition.

(6) The lost weight rates of litters and various substrate contents (especially
tannins) of C. equisetifolia were studied, fitted those utilizing mathematic models and
got the optimum regression model for the first time. We also analysis the relationship
between tannins and nutrient concentration during decomposition. Decomposition
studies using litter bags suggested that the time required for the loss of
half of the initial dry weight (tso) in normal and decline forests were 0.78a and 0.71a;
and tos were 3.36a and 3.05a, respectively. The corrected models of exponential decay
by Olson were used to imitate the time and retention rate of litters. In normal and
decline forests R* were 0.9691 and 0.9838, respectively, both were at significant
levels, indicated the models can forecast the decomposition dynamic well. The lost
weight rates of litters and various substrate contents of C. equisetifolia were discussed

relatively to set up a mathematical model of the best regression equation(normal

forest: y = —45.9493 -1.4574x, +0.1940x, +1.2448x, +0.6609x, , P<0.001; decline

forest: y=-15.1441-1.5551x, —27.2372x, + 0.1858x; +0.5761x, +0.5169x, ,

P<0.001). Correlation analysis between tannins and nutrient contents during
decomposing showed that there were significant correlations between P and TP
contents as well as N and PBCT contents in normal forests, while in decline forests,

C:N ratio had a significant positive relationship with TP contents.

Keywords: Casuarina equisetifolia; Tannin; Litter decomposition; Mathematical

model
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