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Eco-hydrological functions of the evergreen broad-leaved forest

litter and soil at different succession stages in Tiantong, Zhejiang
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(Department of Environment Science, East China Normal University, Shanghai 200062, China)

Abstract: To study the eco-hydrological functions of the litter and soil, we selected shrubland
(Lithocarpus glaber + Loropetalum chinense community) , secondary and young evergreen broad-
leaved forest (EBLF) (Schima superba community) and mature EBLF (Castanopsis fargesii
community) as research stands. The results showed that the storage of litter layer was as fol-
lows: Lithocarpus glaber + Loropetalum chinense community (6. 66 t » hm™?)>mature Castan-
opsis fargesii community (6.43 t « hm™?) > Schima superba community (6.1 t « hm ?). The
water holding capacity in mature EBLF, secondary and young EBLF, shrubs were 10.58,11.29

and 13.88 t »+ hm™?, and the corresponding effective water holding depth of litter layer in these
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three types were 0.49,0. 55 and 0. 73 mm respectively. During the process in water holding of
litter layer, the water holding capacity and absorption speed in the first 2 hours were superior to
the rest of time. The equations of water holding capacity and water absorption speed with im-
mersed time are Q=a In t+ b and V = kt". Compared with Castanopsis fargesii community and
Schima superba community, the physical properties and water holding capacity of soil of Litho-
carpus glaber + Loropetalum chinense community didn’t drop behind the other two types of for-
ests. During the studying period, the water storage of three forest soil within the depth of 30 cm
was 67.2~150. 0 mm. These results suggested that the soil layer had a better water holding ca-
pacity than that of the litter layer in different types of the forest.

Key words: Tiantong National Forest Park (TNFP); forest litter layer; soil layer; eco-

hydrological function
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Tab.1 The sampling characteristics in the different succession stage communities

WA R/ WR/m W/ B @E/m EH K
BhiEE 150 196 26 SE4 25 B o 095 JCR R A A 7 5
At 90 163 200 SE70° 20 AT B35 SRR AT 41 855

aff Mk 1 164 25 SE2 5 P JZAT 415 A AT R 145

T Hdle 51 A k23],

2 BRIk

2.1 AT IAF B B R KR

T 2009 4F 4 F XA V&Y HEAT R AL GE AEFS WV AR AR VR R A AR — HERTEVR 3 B
ANEHEVE Y- 4 BIBE 20 mX 20 m AR Ml #32 b o R ST A 15 3 AN ANRE T B RE T 4%
HORE 2 G BRFE TR B R 31,6 em X 31,6 cm, I a5 JLA, 95 9 52 2, B A [ 52 360 =8 J5 AR L 7E
MR 85 CHLT R G , T AE P i 2 A SR Sk DT AL R AR T
LG PRE R AK T A 5 e HAE 0.5,1,2,4,7,10,15,20,24 h B BT & 1F B R K i
(g« kg™ DRFEAKAECD o3 b7 AR fb 2 B2 3 R — 7 B[R] D32 30 25 45 v JBCHE Bk T 45 1)
Hili V5 00 T LR 0 2 A RIS 98 IR A () ) ) A RE K 1% 25 (5 IR A )R] Y B
{8 R 4 95 0 10 W 7K G 3602 K IR 24 h S ARG TR K SR A R de R Rk Rl kA
fifp SEAR L, 0 AR HEAT R 502 5 2 5 i 2 0 43 2 BORE
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THE ;MY A& (¢ hm ).
2.2 R HEK Y R B
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Tab.2 Water holding capacity of litter floors under the different succession stage communities

e Iﬂlfi/’ ERNE & SN &Y E‘ijﬁ#ﬂ(&/ KR/ ﬁ‘&ﬂ#ﬂfé/
(t* hm™2) % % (t* hm?) % (t* hm™2)
B2 o e 9% 6.43 64. 4 164.53 10. 58 75. 46 4.85
KT BETE 6.10 66. 6 185. 04 11.29 90. 68 5.53
YaR/ /- ¥ N 6. 66 68.0 208. 46 13.88 109.19 7.27

3.2 AIEW)EFEK A B oK G AR A A

Hi V& W) J2 15 K RE ) & B A AR AR 25 AR GE K 4310 BF v H 28— BR L 02 S Wi A 7 ) )2 K SCHE
M EZE AR 1 AL L F SR ORI AL VR 2 B 24 h Rk iR S
AT HE Vo RIS R HE VR AR L BE AR VR A R W FE K s B K 2 085 g/kg, R H T E Y
208. 5% s BEMFBETRIRZ Ol 1 645 g/ kg S HBE T B 1 164, 500 s RATHEE fe/N .ol 1605 g/kg.,
ST 160, 5%, —OR UL, HiVE W Z R Z 2R e, AL Z 40/ )
IR AP NSES I S T E SR D) NS/ € 118 S

A P59 2 R K i 5 R ) Z 8] (9 56 ROk (UL 1), YR AR HE A 7% W) J2 78 & 12 1
I T 79 4 7K B 349 i T AR A R 9 RS AR T 5 TR 2 /DN WK G 7 v R ff B VR R VR 0 )2 1R A
AKH0~2 h HAFK B S T RIS 0 SR 2 /NI S o R i BV Al T 0 K AR T RS A R
. FRAR G A R OR R AR RT s RAG 5 W )2 A K 0~2 h, HAER K S H A —
A EFRE R, 2 h 5 R A B R B G R T W 2 K B AR 22 T s T R R
(B 3 WA — 2 B TR DAV A 7 A 2 A B & AR MR V& )2 i 2 /N
WG T %) R A A P e iR A R — MR DA R 7 TS AR VR AR T Al v ) 2= 36 2 h Rk &
I35 HE 24 h HR KR 79.6%,82.5 % 1 76. 7%.
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Fig. 1 Correlation between water capacity of litter floors and saturated time under the

different succession stage communities
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Fig.2 Correlation between water absorption speed rate of litter floors and immersed

time under the different succession stage communities
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R DLVE L3 AR SRR R R T (0~10 en) IR T /N T 2 (10~20 em,20~30 cm)
M2 Xl T ARMA Y 2 KN E IR EIE R T R2 L X B A ENTIRZE LA
LM 809 R KM B VR AR AR R K IR AR ) 1Y E R AR, H LR B E AL —
JEL R A 1 1 R K BB 4R S HK TR R 7% R 0 S AR AR I 4 R R E AV R K
Rk BB RK R BEILBRE MBS Rk R S AW S AW R N2 AR,
1M AE B8 LB R R BB K 5 2w TIH AR PR, b1 0 m] A1, AR JEATE UGS T3 Y)
B T AR K AR TR A R PR .

R3 AAEEMBEHERPREZYVERKE(Q), MAEE(V)5HE(1)HXER
Tab.3 The equations of water holding capacity(Q) and water absorption speed (V)

with immersed time (z)under the different succession stage communities

Moy 2 FK i (Q) F A () % &R W K 2R (V) 5[] (0 6 &

FEMREYE  Q=161.18 Inz+ 1 562.9 R2=10.998 7 V=1562,2 70985 R2=1.000 0
ARFEFBETE  Q=103.35 Ins+ 1 238.8 R2=0.9728 V=1239, 8 0951 R2=0.999 9
YR A T\ Q=133.46 Inz+1 190. 0 R2=0.990 5 V=1190.6 ¢ 0921 R>=1.000 0

x4 AEAHREMBEHERLEYEEREFEKEE
Tab. 4 Physical characters and water-holding capacity of soil under different forests
types under the different succession stage communities

TR/ HE/ RRFF BER B EHEAL BERK  EEER

o em  (geem D KE/%  KE/%  BUE/%  WUE/%  B/mm o Kit/mm
0~10 0.83 59. 95 53. 69 44,68 5.21 44,68 5.21
Fe R BEvR 10~20 0.97 49,74 44,53 43.28 5.06 43.28 5.06
20~30 1.16 40. 49 38. 47 44,45 2. 34 44,45 2,34
0~10 0.97 44,90 40.03 38.75 4.71 38.75 4.71
A REVE 10~20 1.01 43.68 39. 47 40. 00 4,27 40. 00 4,27
20~30 0.99 44, 49 40. 84 40. 32 3.61 40. 32 3.61
0~10 0. 94 51. 10 43.88 41. 04 6.75 41,04 6.75
HENTETR 10~20 1. 42 33.75 30. 31 43.11 4.90 43,11 4,90
20~30 1.16 38.37 34.24 39.65 4,78 39. 65 4,78

3.3.2  HHEEKEE AL

T 5 390 P9 AS [R]85 i BOAE v 11 1 308 35 /K it A A s B L T 3 A4 2008 4F 12 F — 2009
AE 7 1 R BT RE R B 5T R 4 S A B . T 2R (2008 AR 10 - 2009 4FE 1 D) R 2
(2009 4F 3 J =7 ). T2 BHOK e 1 X 2 Tk AL Z= G . BT sb oK BH 48 5 ik
5535 SR AN R BRI A AR EE G K R ZE R A TR B TR R TR 2 A B WK S
e 2 R IR AR I AR K 33K R 1 K A R I — A T DL R 2 P e 0 R R R K 4 A5 DL b
Fo AR B T BA P TR R 2 RN R B A ) 26 K8 TS K ) 1 R - R K
F A0y Z 1 B4 K 5 [ ) o T 2= AN TR 0 09 R i 22 S 0K Xl i T & K B I 3l 8K
R JFE I Z —. 33X 5 8 % S e N AR 3 K A8 55 RBOW 2K T T A pF 58 45 21
FAZEALS.
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Fig.3 Monthly variation of soil water storage under the different succession

stage communities
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