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Abstract: [Objective] This study aims to reveal the differences in the water conservation function of leaf litter
across different forest types and clarify its underlying patterns, thereby providing a scientific basis for the
evaluation and management of forest ecological water conservation functions in national forest parks in subtropical
regions. [ Methods] The leaf litter from four typical forest types in Fuchunjiang National Forest Park was selected
as the research object. The standing crop and water conservation capacity of the leaf litter were measured using the

weighing method, indoor soaking method, and water loss test method. The differences in water conservation
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capacity among different forest types were analyzed, and the underlying patterns were revealed through fitting
equations. [ Results] (1) The standing crop of leaf litter ranged from 1.61 t/hm* to 3.00 t/hm*, with the order
from the highest to lowest being: Phoebe zhennan forest = Phyllostachys heterocycla forest = Cunninghamia
lanceolata forest = Liriodendron chinense forest. The standing crop of semi-decomposed leaf litter was greater
than that of undecomposed litter. (2) The water holding capacity and water loss of leaf litter in each forest type
increased with time, while the water holding rate and water loss rate decreased with time. The relationships of
water holding capacity, water loss, water holding rate, and water loss rate with time all conformed to the
“Allometric” function, namely, Y = ax”, with & > 0 for the former two and b <Z 0 for the latter two. (3) The
Phyllostachys heterocycla forest exhibited good water holding capacity, with a total effective interception rate of
246.60% . It demonstrated a good interception function for short-duration, high-intensity precipitation, and could
effectively delay the generation of surface runoff. In contrast, the Phoebe zhennan forest exhibited better water
retention performance. After 192 hours of water loss, the water retention amount reached 0.63 t/hm”, which could
help maintain soil water and conserve water sources in alpine gorge areas with high evaporation. (4) The water
conservation function of leaf litter in the four forest types was jointly affected by forest type and decomposition
degree, and semi-decomposed leaf litter played a key role in water conservation within the forest ecosystem.
[ Conclusion] The water conservation function of leaf litter across different forest types in Fuchunjiang National
Forest Park exhibits significant differentiation. The water holding and water loss processes follow the “Allometric”
function law and are intrinsically regulated by the degree of decomposition.

Keywords: forest type; decomposition degree; water holding capacity; water loss capacity; water conservation
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Table 1 Basic overview of sample plots in four forest types
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Fig. 1 Variation of water holding capacity of leaf litter with soaking time in four forest types
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Table 3 Relationship between water holding capacity and
soaking time of leaf litter in four forest types
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Fig. 2 Variation of water holding rate of leaf litter with time in four forest types
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Table 4 Differences in water holding capacity of leaf litter in different forest types

A AR aié%« %fgbé %iﬁif/ R ﬁﬁiﬁ%/
Pz 14.01+2.20Aa  182.8546.80Bc 1.914+0.14Bc 141.38+3.66Bb 1.4840.10Ba
LC 20.21+2.42Aa  209.92+7.39Abc  0.65+0.16Bbc  158.224+8.68BAa  0.49+0.11Bb
I 0

CL 15.80+2.91Aa  234.224+6.03Ab 1.314+0.68Ab 183.28£7.53Aa 1.044+0.55Ab
PH 19.84+3.25Aa  364.614+15.64Ba  0.414+0.03Ba 290.084+10.19Ba 0.33+0.03Bb
Pz 15.25=1.94Aa  240.38+4.19Aa 4.724+0.67Aa 189.07£2.50Aa 3.710.49Aa
o » LC 20.934+1.05Aa  237.07£10.95Aa  3.02%0.31Aa 180.58+10.19Aa 2.304-0.25Aa
ST CL 16.264.92Aa  249.14+1.05Aa 3.02£0.36Aa 195.50£4.03Aa 2.384+0.29Aa
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CL 16.42+4.44a 241.5842.74b 4.26+0.89a 188.93+6.01b 3.3620.77ab
PH 14.51+2.22a 307.19+14.91a 6.0941.18a 246.604-10.48a 4.884-0.92ab
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Fig.3 Variation of water loss capacity of leaf litter with dehydration time in four forest types
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Table 5 Relationship between water loss capacity and
dehydration time of leaf litter in four forest types

B AR 73 il A 7 o3 A
IR A4 - 2
75 R* 7 #E R
Pz y=85.03/" 0.98 y=170.59/" 0.96
LC y=169.32/"* 0.94 y=230.027" 0.90
CL y=274.95/" 0.99 y=175.84/"" 0.97
PH y=969.807"* 0.92 y=430.647"" 0.97

232 FRAMRERAEEZTERKREFHSTH 4Fh
PRI TR B T A U R K 3R B R K R ) A 5
A
2500
. PZ  y=48.49"" R*=0.86
o LC »=93.48¢"* R’=0.96
2000 | CL  y=167.15¢"7 R=0.98
o PH y=126.30"" R=1.00
%
= 500 -
pi)
¥
.H< -'\/__’——-\
- / Py
& q
= y <
* ‘ L 1 1 1 1 1 L 1 1 7 PZ

0 20 40 60 80 100 120140 160 180
SKIKHI [/ h

LA iR AR Ak, B R b, B o A I iR K
HORAAE 0.5 hif e Ko WK F |, 507 5T £ A4 7%
I K R R TE W) A6 B Be 1 36 90l B AT MR 95 i) B
2R IR R R AR RO T i 2R K R AR AR [R]—
ARMERR A2 ARG B AT IR 53 bl 3% o400 1
KR I e T2 G A A VR AR R RORR 5
MR 4) . R Allometric” FEL 0.5~192 h N 4
Tl R bR 285 TG Vi - B B A 2K K R 5 2 K R ] 3
TEE,FHREF(R>0.86, K 4), MK, kK
T 4 i 2 I 1) 8 < T 8 T A

y B

y

R=0.97

PZ y=127.33¢'%
LC y=125.64"" R=0.99
CL  y=129.56¢""" R’=0.99
1000 F PH »=172.89*" R’=1.00
200 [

]
.-

Lo
7 *z

2 I3 R T R K 2/ (g + kg« hT)

0 20 40 60 80 100 120 140160 180
SRIKI 1A/ h

B4 4750 7RI B FE T M S ok R R B At A B BE 1L

Fig. 4 Variation of water loss rate of leaf litter with time in four forest types
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litter in four forest types
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