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Analyses of decomposition dynamics of organic components in the leaf litter
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Abstract : [Objective] Leaf litter is an important component of mangrove ecosystem productivity, with a portion exported to adjacent

ecosystems in the form of soluble organic matter or plant tissue, supporting numerous consumers, The invasion of Spartina
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alterni flora can affect the production and decomposition dynamics of leaf litter in local ecosystems, leading to changes in their
primary productivity. This study explores the impact of invasion of the exotic plant S. alterni flora on the decomposition dynamics of
leaf litter in local ecosystems. [Methods] This study focused on the decomposing leaf litter of the native plant Kandelia obovata and
the exotic plant S. alterni flora. Using the in-situ decomposition bag method, we comparatively analyzed the decomposition dynamics
of organic components (water-soluble component, acid-soluble component, and acid-insoluble component) of K. obovata and
S. alterni flora leaf litter in a native mangrove site and an invasive salt marsh site in Zhangjiang Estuary Mangrove Wetland, Fujian
Province. [ Results] This study compared and analyzed the decomposition dynamics of organic components in leaf litter of the native
plant K. obovata and the exotic plant S. alterniflora in mangrove and salt marsh plots. The results showed that the initial mass
fractions of water-soluble and acid-insoluble components in the leaf litter of K. obovata were significantly higher than those of
S. alterni flora (P <0. 05), while the initial mass fraction of acid-soluble components was significantly lower than that of
S. alterni flora (P<<0. 05). During the decomposition of leaf litter, the mass fraction and remaining rate of water-soluble component
in the leaf litter of K. obovata and S. alterniflora gradually decreased. The mass fraction and remaining rate of acid-soluble
component first decreased, then increased, and finally decreased. In comparison, the mass fraction of acid-insoluble component first
increased, then decreased,and finally increased again, while the remaining rate of acid-insoluble components first increased and then
decreased. In the mangrove plot, the decomposition rates of water-soluble and acid-soluble components in the leaf litter of K. obovata
were higher than those of S. alterni flora,but the decomposition rate of acid-insoluble component was lower. The semi-decomposition
cycles for the water-soluble components were (16. 438+1. 997) d and (17. 773 £ 1. 227) d, for the acid-soluble components were
(6.100+1. 602) d and (9. 73546. 271) d.and for the acid-insoluble components were (93. 15342, 927) d and (44. 680+5. 837) d.,
respectively. In the salt marsh plot, the decomposition rates of water-soluble components, acid-soluble components, and acid-insoluble
components in the leaf litter of K. obovata were all higher than those of S. alterni flora. The semi-decomposition cycles for the water-
soluble components were (16. 8652, 555) d and (24. 231£4. 145) d,for the acid-soluble components,were (6. 18841. 928) d and
(16.617£2.175) d,and for the acid-insoluble component (187. 587+6. 798) d and (224. 012+£5. 681) d,respectively. There was a
significant positive correlation between the mass fraction of water-soluble components and the remaining rate,as well as between the
mass fraction of acid-soluble components and the remaining rate, in both K. obovata and S. alterniflora. However, a significant
negative correlation was found between the mass fraction of acid-insoluble components and the remaining rate. Decomposition time
had a significant impact (P<C0. 001) on the mass fractions of water-soluble components, acid-soluble components, acid-insoluble
components,and the remaining rate in the leaf litter of both species. [ Conclusion] It can be seen that the exotic plant S. alterni flora,
with its higher mass fraction of acid-soluble organic components and relatively lower decomposition rate compared to the native plant
K. obowata,has a significant impact on the decomposition dynamics of organic components in leaf litter within the mangrove ecosystem. This
finding reveals how S. alterni flora alters the material cycling and energy flow in the native ecosystem through its unique chemical
composition and decomposition characteristics during the invasion. These results not only contribute to a deeper understanding of
material cycling in the ecosystem during the invasion and subsequent restoration of S. alterniflora, but also provide important
scientific evidence for assessing the ecological impacts of this exotic species. This further emphasizes the importance of considering
the impact of exotic plant invasions on the functions of native ecosystems when conducting ecosystem management and restoration.
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Fig. 1 Dynamic changes of mass fractions (a—b) and remaining rates (¢ —d) of water-soluble components in leaf litter of

K. obovata and S. alterni flora at different decomposition time in different plots
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decomposing leaf litter of K. obovata (a) and S. alterni flora (b)
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in leaf litter of K. obovata and S. alterni flora in different plots



RIGETERE AR RO R AR A ) FL ALK R 9% AT ILLL 23 19 23 s 25 23 #r

+ 389 -

601

P
(=4
T

0,
Ol %0

[\
(=
T

(a) ——KO—Mangrove
— - — KO—Salt marsh

1 1 1 1 1 ]

120
100

FIRERI%

20

80+
60+
40t

60 80 100 120 140 160 18

t/d
© —e—KO—Mangrove

— > — KO—Salt marsh

C

Al 4

D 1 1 1 1 1 1 1 1 ]
0 20 40 60 80 100 120 140 160 180
#d

60 SA—Mangrove
®F 4 2 . SA—Saltmarsh
4B
< 40+
E N\
® fbe % _____ %
g | & T
20 d ad
d
0 1 1 1 1 1 1 1 1 1 J
0 20 40 60 80 100 120 140 160 18
t/d
120 [(d) SA—»Mangrovc}%1
— =+ — SA—Salt mars
100F
 80F
Jgi 60
= 40t
201
0 C I I I I I I I DT
0 20 40 60 80 100 120 140 160 180

t/d

N [ s PR BB L AR A B 9% I T R P 2L 20 5 238 Ca ) FIFRIAR 8 (o~ D EAN ] 23 I ) ) s 2522 1

Fig. 4 Dynamic changes of mass fractions (a—b) and remaining rates (¢ — d) of acid-soluble components in leaf litter of

K. obovata and S. alterni flora at different decomposition time in different plots
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