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Litter Water Retention Characteristics and Impacts on Soil Water Holding
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Abstract: To explore the significance of Casuarina equisetifolia as a major tree species in coastal protective
forests for improving and maintaining the water conservation function of the ecosystem, this study took the litter
and soil of four types of forests, namely pure C. equisetifolia forests, pure Eucalyptus urophylla forests, mixed
coniferous and broad-leaved forests, and natural forests, as the research objects, and measured their hydrological
characteristics and related physical and chemical properties. The results showed that pure C. equisetifolia forests
could accumulate significantly more litter than other forests in a short period of time [(36.83+1.11) t/hm?], which
was 2 to 3 times that of other forests; they could absorb more water in the same period of time, and their saturated
water holding capacity could reach 2 to 3 times that of other forests [(102+2.15) t/hm?]. At the same time, the
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average water loss rates of the litter of the four types of forests in each time period were similar, indicating that
forests with higher water absorption capacity could have better water retention effects. In addition, soil moisture
content was significantly positively correlated with the saturated water holding capacity, effective water retention
rate, maximum water retention rate and carbon-nitrogen ratio of the litter, indicating that the hydrological
characteristics and chemical properties of the litter had a significant impact on soil moisture retention. Pure C.
equisetifolia forests showed significant advantages in water retention capacity and ecosystem water conservation
function improvement in sandy coastal areas, which was of great significance for improving the hydrological
function of the ecosystem. This study provided important theoretical basis and practical reference for the ecological
restoration and sustainable management of sandy coastal areas, and at the same time provided scientific guidance for

the future management strategies of coastal protective forests and the optimization of ecosystem service functions.
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R alipk A% Eucalyptus urophylla 14 3167 7.0 8.3 725 3.50
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Fig. 1 Litter amount in different forests and its relationship with litter thickness.

forest. Different letters upon column indicate significant differences at 0.05 level.
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Fig. 3 Effective retention volume, effective retention rate, and maximum retention rate of litter from different forests
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Table 2 Power function (y=a-t®) fitting results of water absorption, water absorption rate, water loss, and water loss rate for litter in different forests

L Moy 2% Parameter
Index Stand type a b R?
oK B AR LR 59.992 0.126 0.938 8
Water absorption et bk 24372 0.127 09279
MERIN 25.931 0.139 0.940 2
R 43.248 0.100 0.959 6
RAKE PNES A 8.599 0.294 0.966 8
Water loss F b 4580 0211 0.960 3
TR 4.692 0.258 0.990 3
R/ 10.607 0.175 0.996 8
WK 2 ARBRH LA 57.576 -0.821 0.999 7
Water absorption rate b aibk 23.458 _0.826 0.999 5
MERN 24.918 -0.823 0.999 4
PRI 42416 ~0.866 0.999 5
PRI Z AR AR 7.405 —0.541 0.9372
Water loss rate H b 4258 ~0.676 0.984 8
TR 4.642 -0.717 0.999 4
R/ 10.626 -0.818 0.999 8
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Fig. 4 Changes in water absorption, absorption rate, water loss, and loss rate of litter from different forests
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Fig. 5 Effect of litter physicochemical indicators on soil water retention. Blue: Positive correlation; Purple: Negative correlation.
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Table 3 Mean depth of water compensation of litter in different stands

Bfr 2 (1 em) P& KR
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IMET KR TR
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yp (1 ¢cm) soil layer (t/hm?) litter (t/hm?) water compensation (cm)
ARRRE LU 4.84 17.34 3.6
R SR 5.34 1.73 0.3
GRS 2.60 2.61 1.0
RIRM 8.86 2.83 0.3
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