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Abstract; [ Objective] The hydrological characteristics of typical forest litters and soil in Southwest Hubei
Province were studied, and the water-holding capacity of different forest stands were analyzed and compared
in order to provide a theoretical basis and scientific reference for selecting suitable afforestation species and
creating reasonable soil and water conservation forests in the region. [ Methods] The study was conducted for
five typical forest stands in the national forest farm of Jinzi Mountain in Lichuan City. Field survey and

sampling, the cutting ring method, and the indoor soaking method were used. The litter storage capacity,
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water-holding process, and water-holding capacity, as well as the water-holding capacity and infiltration
process of the soil layer in each forest stand were compared and analyzed. [ Results] D Litter storage for the
five forest stands followed the order of Cunninghamia lanceolata plantation => deciduous broad-leaved mixed
forest > Larix kaem pferi plantation > Cryptomeria fortunei plantation > artificial plantation of Liriodendron
chinense. The maximum water-holding capacity varied from 13.94 to 29.12 t/hm?®, which was consistent with
the change of litter storage. @ The litter water-holding capacity and immersion time exhibited a logarithmic
relationship. The water absorption rate and immersion time followed a power function relationship. @ The
maximum water-holding capacity of the 0—40 cm soil layer ranged from 277.02 to 334.12 t/hm*®, and
followed the order of artificial plantation of Liriodendron chinense > deciduous broad-leaved mixed forest™>
Larix kaem pferi plantation™> Cunninghamia lanceolata plantation> Cryptomeria ortune plantation. The
average infiltration rate varied from 6.89 to 22.30 mm/min. The steady infiltration time ranged from 18.40 to
25.73 min. The average infiltration rate of soil varied from 6.89 to 22 mm/min. The steady infiltration time
ranged from 18.40 to 25.73 min. The best soil permeability was found in the artificial plantation of Liriodendron
chinense , followed by the deciduous broad-leaved mixed forest. @ From the analysis using the coordinate
integrated assessment method, we observed the greatest comprehensive water-holding performance for the
deciduous broad-leaved mixed forest. However, in terms of the water-holding performance of litter and soil,
the Cunninghamia lanceolata plantation and the artificial plantation of Liriodendron chinense . respectively,
were the best. [ Conclusion] For the litter layer, Cunninghamia lanceolata plantation had the best
water-holding performance. For the soil layer, Liriodendron chinense plantation had the best water-holding
performance. Based on the comprehensive evaluation of all indicators, the overall water-holding performance
of broad-leaved mixed forest was the best. Therefore, in Southwest Hubei Province, we recommend adoption
of a close-to-natural forest culture and management method, planting coniferous and broad-leaved species
appropriately, and increasing the proportion of mixed forests so as to increase the hydrological benefits of
litter, and to increase soil aeration and permeability, thereby maximizing the water-holding capacity of litter
and soil under different forest stands.

Keywords: forest; litter; soil; hydrology ; water-holding capacity; Southwest Hubei Province
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Table 1 Basic information of sample plots at Jinzi Mountain
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Table 2 Litter storage of different stand types in the study area
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Table 3 The water-holding capacity of litters of different stand types in the study area
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Fig.1 Relationship between litter capacity and immersion time of different stands
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Table 4 Relationship between water capacity, water absorption rate and immersion time of litter in different stands
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Fig.2 Relationship between water absorption rate and immersion time of different stands
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Fig.3 Soil bulk density and soil porosity of different stands
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Table 5 Soil physical properties of different stands

4 + = j:ii@g% BB/ EELBE, 3E\%’F?%L %%%7{5 / i?zjc%éﬂii /
JEHE /em (gecem ?) % % BLRE/ % (tehm %) (t*hm %)
0—10 0.83+0.18 61.17£6.114"  44,061£1.61%  17.104£5.43" 224.5148.23™ 311.67431.15%
A 10—20 0.9240.14" 56.53£2.37"  43,1346.82" 13.38+8.15™ 219.81434.76" 288.02+£12.06
20—40 1.0140.06"" 55.0942.02%  43.3948.68" 11.69+6.99" 2211144423 280.70+£10.28*"
0—10 0.9540.194 56.66+4.07  44.8441.95 11.81+2.12% 228.50+9.974 288.73420.75""
LIV 10—20 1.0240,30" 54.594,57%  45,1641.49%  9.4245,88% 230.14 47,604 278.16424.224
20—40 1.11£0.34" 51.847.88%  41,9844.88%  9.8548.79 213.94424.86% 264.17440.14"
0—10 0.64£0.01% 67.1450.68%  47.7342.21% 194042454 243.254+11.26% 342,124 3,454
L@ 1020 0.6640.13 64.836.00%  451741.33%  19.6647.29 230.1746.82% 330.35430.54%
20—40 0.63£0.02% 58.5744.49%  45.6744.25%  19.06+3.76M 232.74+21.66M 329.87+14.66M
0—10 0.714£0.04* 63.1643.22%  51.6444.44%  12,51£2.57" 261.05+22.66" 321.81416.40%
A A% ) )
- 10—20 0.8040.15% 56.5115.46%  48.6743.03% 7,845,024 248.01415.46% 297.96427.824®
20—40 0.894:0.18" 58.5744.49%  50.3544.69%  7.2147.96 258.684:23.93% 288.46122.85%"
_ 0—10 0.674£0.10% 63.696.514  47.8848.69%  17.7942.824  239.82+44,32% 324.51433.19
{S;;( 10—20 0.79£0.13% 59162174 42,1747.18%  16.9847.93 214.92436.61% 301.464+11,05%
20—40 0.890,09% 57.1443.45%  45.0745.61%  10.063.98M 233.88+28.61 291.15+417.58"
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Fig.4 Soil water capacity of different stands

Sk (p<<0.05)

3.2.3 EIENBHAE HFE 6 OIS FhAK S+
99835 R TE 6.89~22.30 mm/min Z[A] , K/

x6

MRUR Ay 685 5 AR | R I TR 38 AR A AZ bR H AR R I S
MRAZAR IR, 1 5 OT- 358 1B R 52 RT3
B o KA 22 3.23 i L AR B B E 7E 18.40 ~
25.73 minZ [A], 5338 % B H P BN — B AUH A&
TSR A ARMA A5,
3.3 FAAMSEEIFKIER

H1 2% 7 AT 0, I I IR S MR I A% TR AR 3 A
UF A2 AR SR 1 A TS bR A 4K 25 . B Ok 1 1B 2
25 TSR bR B (B TERS T8 W it 1 5 Ak 9 W i K RpK
R B 25 5 A2 AR N TOMAR V5 W 45 048 A A A
B7E H 2 AR M i 22 . & & Re s HEP vl . 7%
- ] VR SE RZE B R K R B R i, HL 2R A e S PR AR (E
Fb H A AR 2 A 0.29 ~ 0,43, HoR 2 B & B A 9% i+
MR AZ AR IR HE FE MR HIAZ AR

TEHSEBTESEN

Table 6 Soil permeability of different stands

VN VBHER/ (mm * min 1) BBEEFR/(mm -+ min ) FEBEEE/(mm e+ min 1) BB A/ min
K2 AR 8.4249.12" 5.36+5.75" 6.89+7.02" 21.3042.00%
HIAZ AR 11.4643.33" 6.8374-0.65° 9.1443.32" 23.6742.31"
@ 33.004-2.95° 11.6143.56° 22.30412.07° 25.074+1.66°
H 7S 7 - Bk 11.52+8.67b 5.6943.72° 8.6046.76" 18.4045.07"
I7@) TR A8 A 19.46+20.18* 10.37+£10.66° 14.91+15.26% 25.73+4.21°
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Table 7 The overall water-holding performance of different stands

iV W) fif & Ml & P Fp K i o7 £85I s THEEALRE  REEESRHKE  REABEE AR
o P: wRF P; RF P} did P Wy P wRF P; RF P} RIF
A 0.0000 1 0.0000 1 0.0148 4 0.0087 4 0.0178 5 04775 5 05188 3
WAz Ak 01071 4 0.1079 4 0.0292 3 0.0208 5 0.0154 4 0.3483 3 0.6285 5
1 5 ok 03271 5 02715 5 0.0000 1 0.0000 1 0.006 4 2 0.0000 1 0.6050 4
HATEM bR 0.0636 3 0.0333 3 0.0088 3 0.0042 3 0.0000 1 0.3774 4 0.4873 2
N IR A8 Ak 0.0479 2 0.0186 2 0.0072 2 0.0031 2 0.0106 3 0.1098 2 01972 1

s ik

4.1 it i
4.1.1 A FEHAKRIAFE AW 5 R E Y

fitt i 3.99~9.32 t/hm” , K/IMRIK A A2 Ak g it iR
ZEMR L H A R R HIAZ AR ORR A E TR
AU NEOR 7 E e o L NS N 1 ERELE S
BB AZ R BRAE . H A 95 IE 4 W0 AZ PR it AIK T I 1 R
ZEMR s 1o T R O L JE R AT BE AR B AR RG V )
22 R A T A B4 A A S A A I 43 A JEL I T A
BRERREEAR 5 ) At Sk 2 AR FRR IS (PR B IR AR
PEEM R B F 25 NHE YA ZE R
AR L5 FIORR A3 T2 o0 A SR A A L3S R
TEFRMA: 7 W0 00 43 ik 2 B2 v, 40 ik R R A o) R
1, 2F 0 1 20 TR 5 i )2 R0 4 43 i J2 2 18] Ak 1 4%
P B, RO R R s A EE A
5 R AR R TS HE KON 13.94~29.12 t/hm?, 5 H
Vo ) At ik I e AR A — 50, 3R AR ) A k2 e
TE MRS BT T ARUR 5 ) e KR K G G BEFR AR . UL
G5 AR M E W e KR K RO A B TR 3 4%
FEAT X 5 TR AR NI 5T 5 SR A AL O 75 90 10 %
KEKBEREAS TEMN 2~4 5, NEKDSHTED
I3 iR J2 B R R K i 3495 A T ) B R K 50 06 LU
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Y REFKE A 314.60 %0 ~347.65 % AR UK R 78 3 Mk
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REFK BB — B IZW RS R 5 AR R B E AW
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(1) . 3 ik 1873 YRR T T 40 R 0 A 25 4 L LA T
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JRR B R P K RARAR — SN, ABF5E R 5 R
Mo e KRR 300% DL B 5TV 4 s LAk
PIAZ A 4l R (179, 50 %) F1 & 2% ¥5 nt 1@ b IR 38 Ak
(184.40 Y " (H 4 H e YT L Pk T AR X P 75 i s Ak
(192.18 %) DA K 5 MM 48 - 301 IX A 3 k3 WD AZ A

T AR (304.38 %) A0 L ARBF 58 X AR T V% 906
WK AE ) . ASBFFE L 5 RS G v B 5 K i AN
W 7K 4% i 32 7K B[] 28 b 3% 0 A — B A, R ]
Hili V& ) 76 B 7K W0 36T [ W9 A B8 A b 2 B R L BE B
T HSF ) A EE K, HL A R R s N L A R A
&SR Gl 2 b 2 0 il 2 . K R K R R
P e T A2 AR T PR A R £ K 4, X AT fig
W THEW &S e, NS EA T M, B
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PR R AR [ AR IR KR TR P L 4 g3 Ml 2 A A ) ) i
K [R] N Al 9 ) W K B R i G 22 b/, X T RE S
Hili 95 Wy N B ES K A DT A I 58 A o R e N 25 5
AR 7N o DT ASE A 2 0 455 7K e R0 W K R 23 22 S AR AR U
AN AR TEIAR 3 A 7 ) 5 7K = I K 0 0l 5 R K
I [R) S22 550 4 18 % 50 o B0 LR PRI BROC FR L X S PN R
TR NI S5 R — B, 5B TR Y 2 4 Tt
R T &R 24 2R R T A B R S 2
A BRAR 15 Py 1A R 7K 1 B 2 A0 L A AR 43, B 25 B o 2
M RAE T R

4.1.2 EEEAKHIE  ARBFFT,5 Pk LA
AR R A R R A B KL AE 010 em Y
T RPN R K, DEDYE S, A
BUTE & B . R O M I, T+ 2 AT N B
W6 i, B A 2R A B T, Rk B R
(P = IS - N TS e w8 Ol M ' EO 2 R
£ 0—40 cm W L )2 P H A E N 0.64~1.03
g/em® s RAMRU A BIAZ AR AZAMK . H AT 1 FA bR T
P TR AR L MO, B I BRAR T A B i 208 AR
R IEY 2, 25 5t B FEAR 4, R g i bR
e B TR AR xR B AR N E 5 4
SRERE RN, U B i) bR A 1 3 K T A AR B £
HE, 5 MM 0—10 ecm HEBALBEH B RFTE
T B ) N BN R S R A A
R, WFFR R, - S AL B — A 300 ~60 %
Z I, LB Sy 50 Y0 A A WIS A 2 BRI A
KA W 5T b 4T 3 8 LB AR AR L
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54.37 % ~65.37 % , Ut B 5% DX MR b 1) - 38 L B AR 950
B, AEBAE LI Y S FLBR R, L E K AR )
SRS FORR 23 - 35 AE B A AL R R B R AL B 1
15 % LA b, Hor 8 S AOMR o T B i (29.58 %60, 3R BT
TR S L At 4 ARG A T AF R K SR RE T
5 Rk AR ER LN R KRR E S BERIKE LD
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JoT 7 i B R IR BEREAR I N G, 5 Ao L
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