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Water-holding Capacity of Litter and Soil in Five Types of Forests in
Liuxihe

YANG Yue FANG Jianbo LIU Xiaoling CHEN Hongyue

(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, Guangdong 510642, China)

Abstract In this paper, five types of forest stand in Liuxihe forest farm were selected as research objects
to analyze the water-holding capacity of litter and soil. The results showed that: (1) The water-holding capacity
of litter showed as follows: Litchi forest > coniferous-broadleaved mixed forest > Chinese fir forest > broad-
leaved mixed forest > Moso bamboo forest. (2) Soil bulk density in 0 ~ 60 cm depth of five kinds of forest stand
increased with the depth of soil layer increasing. The order in 60 cm was: Moso bamboo forest < coniferous-
broadleaved mixed forest < broad-leaved mixed forest < Chinese fir forest < Litchi forest. (3) The order of the
total soil porosity of five stands was Moso bamboo forest > coniferous-broadleaved mixed forest > broad-leaved
mixed forest > Chinese fir forest > Litchi forest. (4) The order of the soil water-holding capacity of five stands was
Moso bamboo forest > coniferous-broadleaved mixed forest > Litchi forest > Chinese fir forest > broad-leaved
mixed forest. In general, the water-holding capacity of litter in Litchi forest was the best, and the water-holding
capacity of Moso bamboo forest was the strongest.

Key words Liuxihe; litter; soil physical characteristics; water-holding capacity
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K, VAU M RAR IR, G R OKBIEAE,
TS HOR SO TIRE, MO R K 53T
KA E AL, R AR i A A B R R, A
[FI AR TSy TANBRLL AL . AR EER S A7 AR 22 5T,
Fili v 0 A0 L R A R B ) Bt B 25 S, ELAR
SRR T A K A I T AL, R
FBAARIEFKIRRE T RS T AR AR
GTMRY Kg H, E i 3B 5 RS [RLBR S B A
v AN R R, DU O VR R AT bR i
BReg g SRR SR A RR ARG, TR S 5
MOPLIUE H R R R RIR IS

1 BRI

LR I AR 2 1959 A7 ALY PE X MK, 2
TR N1 TR ] SR AR el 2 28 Al 4t o
S E M ER T RRRAREZ —, B 8 831
hm?, EHEASCRM ., Rk, BREHE . Bl
WFE LA e S WA 2 D se T — 1R 2R A A=
PSP O /N 1 I TR TL Y w7 VA o WD) KT D
A6, BESMATIX 99 km, HEFEARAE A 113°54'E,
23°32'~23°50'N, ZRABEHI, FEER D, PHHER
WKPESS AL, bS5 Mgk TumlaZk
BRI, @ A ZRE KU A, SRR, W
R, AEFEW RN 2 143.8 mm, P RSIR N
20.3°C. MM RILHE, (WPkEZAZARIL | P
A, ARFARHEIRNY, LA, P
BHRVR AR AR Z MRS, T
APFFPIRTUS . REFN RS, 2800
JE 5 VEIRZ ARG 2T e

2 FAESHAE
2.1 FrfEMbEEST
kS, F 2017 4E 10 A, TERFFEIX

WIEERE T 5 P HA R M TR, 251
FRAR CT ). FFRTRSH (), R
(M), BATH CIV) FZEEAMR (Litchi chinensis )
(V)o FEREFPERUM MY P e 5 AR F 1 b BEHE T %
SR 3 20m x 20 m ARifEHL, ARIEHB LA L
W21,
22 WHEMRESNE
TERFNMARAERL Y HO D AT A 2R 5 4 0.5 m x
0.5 m MAYEWIRETT, MR RZE . EafZn
WiTE YIRS, 732k, FAEARAR [0l L PR
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Yoo = (XoumX)) JX X 100% =+ oeeemvmnnnnnenns (2)
Y, = 0.85Y,, ~Y, rvrvrrrrrrrrrreeeeeeeee, (3)
Z = Y XM (4)
Zo= Yoy X M e (5)

PLERT B, X Xy Xy, ARGV 09 85 52
PR, BK 24 h JFEEEE; Yoo Yo Ya
IR ERGTE Y B R G KE, RRFEKER. AL
KK, Z Z, RERKIFKE AR K R,
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2.3 TERHSNE

FE A b I b ) B 70 b B4 R T, o Bl
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Table 1 The general situation of different forest stands in Liuxihe

= T i s Wiz g
Stand types Slope/® Exposure Height/m DBH/cm Canopy density
I 220 30 db 21.9+43 21.0+79 0.8
Il 183 20 (gl 17.5£7.0 18.7+5.2 0.9
1l 196 40 [} 174£75 28.7+5.1 0.9
v 310 19 [i] 14.0+0.2 7.0+0.1 0.9
\ 146 28 [kl 73209 26.7+£43 0.9

T RPBE I + bR,

Note:Data in the table are means + standard error.
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S=10000x A xp

Lf: S—HHEHEBERKRES (vhm’); h—
FHIREE (m); p—AFBESLBE (%),

AR, [FAERT DA - 0 B K
fEJI.

3 H#RERH
3.1 AREMSHEWIFKEE
3.1.1 REMSHEYEREFRERE AHEM
IANTE YR E M EBE A R R (£ 2), Wik
J2 IR BRI 2 7 BT i R S AR, 430k
5.88 F14.26 cm, HUCHIZAMHMEFEIRH, 41
54 3.30 F13.34 cm, BATHRAYH:TEYIRE /N,
{0 2.36 emo 5 FpbRIT T, ZERORIIAG T E
Hi ik, ik 6.64 thm®, EATAR 24 & B
/N, AR 2.07 vhm? o AT EE LR KM
R (6.64 thm®) > £ RHTRASHK (3.85 thm®) >
A (291 thm®) > RS (221 vhm®) >
B (2.07 t/hm? ).

SIRT R B, 5 BRI W R FE B 3R B R R
I RIZ IR N T2 R R R . ASRIAR A ST bR
ALV 25 57 )2 & R T o I L IR TR], A2 AR
BTN R IR > o0 il 2 8 B R R 43
ff 2B, HrhZr b & )2 & R i () A 22 5
K, HAM 2 E R & 70.52 %; £ FTRSSH
7] TR S MR BN A 431 )2 B B IS K2R o0 i
EERE,
312 FREMSREZHFRES MEYHRK
FF AR AN 5 K HF K 30 T LA FH R e 7 il 75 W 11 45
IKBETT, AR AR S 3 W e R AE 7K R ] 1Y) 22

S Z MR E R, N EARA A KK K ]
(R RN A S A% . — i 2k EL A v 0 1) e
KA K A R A R R TR R A 7 0 1)
kg

MR 3 TR, 5 FARI AT o i s KRR
KA N 4.70~12.19 thm® , SRS HETEY)
14 fe K AF 7K B K/ MK IR I 75 Bk (12,19 thm®) >
EFREIRASHR (6.17 thm® ) > AZAM (5.32 t/hm®) >
W& YR A2 4K (5.15 t/hm®) > BATHK (4.70 t/hm® ),
B A, 252 B R R K& T b7 H g g kT
K2, Hrp I3 RO AZ A 7% 90 04 21 53 i
R R KK R TR RZ M B R K, U
BF 33 9 bR 43 A 5 0 114 A 4 ik 23 T /K i A
RBRE B 2Ky, ORI 020
B RUETE R BB BT B i RS
R T TR S PR B T P AU A 7 0 ) A O it J 2
(I KRR K R T2 2 i KRk i

H1 2 3 AT, MR P SR SRR
FoK R —BUW L Rk (9.27 thm?) >
EFRIEASHR (4.18 thm?) > AN (3.92 thm®) >
N IR A2 AR (3.87 thm®) > BATHK (3.74 t/hm?),
CEA AR AR KR K 0, LA
IR AR 2 B B K RE T, AT TR
SEMRIRZ., BT RIS
3.2 AR TEWIB IR R HikaE
321 RE Ay R3EH AR IR Y MR
FEARE HIEAE . BERKGE . LRES. +
ST KN T L 5 A R B AR
G, LB E R MAE /DN, RZ -5
S R K. A FLBUIR B R e

xR 2 RMEAS5HRIHEEYERE
Table 2 The litter volume of different forest stands in Liuxihe

HiTEWIELEE Litter depth/cm

WS E R Accumulation/(t - hm?)

Aé\ % */Elﬁ Total

A i — —1 sty e
PASEL - AR gt Hare accumulation/  RREEBUL g b e
Stand types Undercomposed - - hm? Undercomposed e
Total depth . decomposition (t-hm™) . decomposition
litter litter
I 3.30 0.94 2.36 291 133+ 0.15¢ 1.58+ 0.50b
I 3.34 0.90 2.44 3.85 255+ 025a 1.30+ 0.29b
] 4.26 1.22 3.04 2.21 120+ 020 ¢ 1.01+ 0.29b
v 2.36 0.92 1.80 2.07 096+ 022 ¢ .11+ 0.15b
\Y 5.88 2.36 3.52 6.64 196+ 0.11b 468+ 028a

TE: RPEAE A + AR, FSIARVNG FRERRTE 0=0.05 KPR B35 .

Note: Data in the table are means + standard error.Values in each line with different lower case represents significant difference

(P<0.05);and no marked means no difference.
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Table 3 The litter water—holding capacity of different stands in Liuxihe

IS5 O

ISR EEY

& Effective

Stand Litter layer MWHR /% MWH_CZ/ MWHC/ tive water holding Effeqive wate_r2 water capac-

types (t- hm™) (t - hm?) rate/% capacity/(t - hm™) ity/(t - hm?)

I Ko Z 196.44 + 17.83 be 2.64+040b s 148.75 + 15.15 be 2.00+0.32b 300
RN 17417 +7.92b 2.68 +0.64 b 125.40 + 6.73 be 1.92+0.44b

I RITRZ 162.11 £5.38 ¢ 411041 a 617 112.15+4.57 ¢ 2.84+0.29 ab 18
it )= 159.65+5.92b 2.06+0.44b 104.09 +5.03 ¢ 134+0.28b

" RIMRIZE 23051 £27.48 ab 2.62+0.38b S5 176.68+2336ab  2.00+0.31b 287
oy fifk) 258.35+12.91a 2.53+0.68b 191.73+10.97 a 1.87+0.50b

W KITIRIZ 257.52+20.75a 244+051b 470 207.54+17.64 a 1.96+041b 374
o2 196.76 + 14.32 b 226+0.44b 15453 +12.17b 1.78+0.35b

v ROk 236.22 +8.13 ab 4.65+043a 21 188.54 + 6.91 ab 371+035a 07
BN 174.51 £22.52 b 754+139a 130.21 +19.14 be 556+1.01a

T RPN + bR, FSIARVNG FRERIRTE 0=0.05 KF- 225 8% .
Note: Data in the table are means + standard error.Values in each line with different lower case represents significant difference
(P<0.05), and no marked means no difference.

x4 RBAARERS LIEYEER
Table 4 The soil physical properties of different forest stands in LiuXihe

Moy = o Al . ‘ LB . %.%E‘LIF’ETE HF%%E‘LI%IE E’%?LFETE
Stand types  Soil layer/cm oil bulk de?3r1s1ty/ Soil total porosity ~ Soil caplllary Soil non-.caplllary Soil aelﬁatlon po-
(g-cm™) /% porosity/% porosity/% rosity/%

0~20 1.14 +0.05 57.19 £2.06 40.21 £ 1.42 16.99 + 3.37 3597 +3.08

20~40 1.37+0.09 48.47 +3.26 38.75+3.64 9.72 +2.90 24.09 +4.80

! 40~60 1.48 +0.06 44.25+2.30 38.56 +1.13 5.69 +1.33 20.04 +3.30
0~60 1.33 49.97 39.17 10.80 26.70

0~20 1.20 £ 0.02 54.64 + 0.66 39.61 +£0.38 15.03 £0.97 29.18 +1.02

20~40 1.24+0.03 53.34+1.07 39.39+1.46 13.95+1.06 27.34 + 1.67

f 40~60 1.25+0.03 52.67+1.17 43.57£0.44 9.10+0.85 25.85+1.83
0~60 1.23 53.55 40.86 12.69 27.46

0~20 1.20 +0.04 54.94 +1.33 47.52 +0.97 7.42 +£2.30 21.70 +2.31

20~40 1.22+0.02 53.96 +0.77 38.49 +0.64 15.47 +0.33 27.88 +1.20

M 40~60 1.38 £0.03 4792 +1.14 42.88 +1.07 5.04 +£1.90 13.84 +1.88
0~60 1.27 52.27 42.96 9.31 21.14

0~20 1.01 +£0.05 62.04 + 1.75 39.29+1.36 22.76 +2.98 44.58 £2.56

W 20~40 1.25+0.02 53.00 +0.68 4499 +1.13 8.01 +1.35 20.12+1.10

40~60 1.28 +0.03 51.75+0.98 43.65+0.90 8.10 + 1.87 21.74 + 1.66
0~60 1.18 55.60 42.64 12.96 28.81

0~20 1.32+0.01 50.17 £ 0.41 38.30+0.38 11.87+0.78 22.71 £ 0.56

20~40 1.38 £ 0.01 47.94 +0.30 39.00 £ 0.36 8.94 + 0.66 22.60 +0.45

v 40~60 1.39+0.05 47.55+1.77 3334 +1.26 1421 £2.98 27.22+2.75
0~60 1.36 48.55 36.88 11.67 24.18

e FrhEdE N EYE £ bR, Note: Data in the table are means + standard error.
Hem A, #wKYE, BUuE HIERKEE I EE A TREERSE N, IS E B, MR LB E

£ Wi, UEUTREE LR AR, AR O
MR AT IR, 165 Mibkord, BEE L= RS, RSP E . SR m A EY
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Table 5 The soil water storage capacity of different stands in LiuXihe

oy INETT TR Kt WK i WKt
Stand types Soil thickness/cm Saturation storage/(t - hm”) Holding capacity/(t - hm™) Retained capacity/(t - hm™)
I 60 2998.17 2350.40 647.83
JIi 60 3212.93 2451.40 761.60
] 60 3136.47 2577.80 558.67
v 60 3335.93 2558.60 777.40
\Y 60 2913.13 2212.80 700.40

HHEF A BATAR (1.18 glem® ) < FFRFIRASHK (1.23
glem’ ) < FAMRASHR (1.27 g/em® ) < A2 AMK (1.33
glem’) < ZHBIMK (1.36 glem® ); BFLEREEHI(EHET
HEATH (55.60 % ) > 5 RRIR K (53.55 %) >
IR 38 MK (5227 %) > 2 K Ak (49.97 %) >
IR (48.55 % ). VEHIEATMR - IGAS, S5taE
A, Mizp AR R S, At

BAF LI - b oK 43 Ui e F 2K & 1 fLIE,
EE LI PR A A A SR L 2R A W) Je A R K
IFe 2% 4 R E AR S B ATAR R B A LI
R, EARMAE IR Z, MR/
B LB S RS A K g, JEE
EALBR R, B 4 8 A ROK A I A R
K, AN TFHELRG B D, NER4P]FE
W, AR AL A A B A LR B B KM R B
IRk (12.96 % ) > £ RIRZEHR (12.69 % ) > 754
(11,67 %) > 2 Kk (10.8 % ) > & i R 58 &
(9.31 % )o AMRS3 a3 SALBREE HE K IMITR
B (28.81 %) > FFIEIRASHK (27.46 %) > 12
AM (26.7 % ) > FHKHK (24.18 % ) > FEHRASH
(21.14 %), Wik )2 G, g fLBE
KER T BRI
322 REMEERAREE A HIEE K
SRR B, HIEOK R I SR K
U5 RO TTK S EA ) — D E 2R s, BT -
R E KT IIRE ST, BEMSRCAT TN R IEE K
SCUIRE . IR G T AR AL R N )R R
KRIEH), — ki, HHERME KRS EE
LR EE AT B I K o DL AR B A LB
FAER A AWK, BHESAH, 11 0~60 cm
SR K BRI BATAR (3 335.93 t/hm®) >
Bt R IR 38 K (321293 vhm?) > [ M YR 38 bk
(313647 thm*) > 2 A& #k (2 998.17 thm®) > 7
FEAR (2 913.13 thm® ); WERFIN /K 58 o ] YR A8 K

(2 577.80 thm®) > EATHK (2 558.60 thm® ) > £I1i]
TRACHK (245140 thm®) > B A (235040 thm®)
> 75 AR (2 212.80 vhm? ); i 84 IF7 K o B AT
B (777.40 vhm?) > $H R ZE AR (761,60 vhm? ) >
FHERR (700.40 vhm®) > fZ A (647.83 thm®) >
A IR e bk (558.67 thm® ). TERRMAE SRS,
RH K B 70 3 2 P SR AL 45
BRI, PRI B AR S RS L
HEIP K RE B, T A IR SR e A
CNIb eI PAL T

4 ER5R
4.1 FEEI 5 RO vE YR R B R B R oy
R INT R IR IR . 5 PR hlive M2
R/ R 75 bk > BTSSR > 2 A6 >
MR SSAR > BATAK, BATMAE Y i SN,
TATMBUNEGH, AR, AR EON R,
JEEREREHE, A, X S ERIA AN ST
R

4.2 5 BRI Al I I B R AF AR R/ IMIRIR R 7
BOM > £ TR ACH > A2 AR > R SR > AT
Mo RUE R R B R K R ok, HHE R
BN, IR R KRN SRl i A 2%
Rk 5 o KRk i R — B L. 75 Bobk
(1% R S e KB KR B oKk, TR D g e i it
Z, WREHEF, 1EMmE LR, M)z
WIS, MR RS A e — 20

4.3 5 FpbRr LA TR )R TR B
WK, BALBUE B HTE N SR, 1R 5 Bl
Marrh, B EEARERDN, LBERKR, -
Segitn, FAVERS, WA B R A E RO,
fLBUE e/, RIEHCER L, SiiTEE, S5k
3555 PRV A RO L B R AR B, S
JEL IR AT R 7% Bobk sz AOA 2R, BHEIZ R H
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4.4 5 FpARSr 3 0~60 cm HR AN KB TR
K D K B K 43 A T 2 913.13 ~3 335.93,
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3 AT TN B AT ORI i R AR A K AR,
I FEK BE T A, T I YR S MR I
KRR, R, AR K Y RE A

4.5 FE 5 PSR, BT SR L BT AR
FHA 4 Flibksy, THAE P AT IR T B
MR Rk, EERAEARDATE 0~40 cm 1B
Bl R ORI TR KR A A, MiF IR 45 R 3R
HH i) P A v 0 B b R R K M 34 Ak T I K-
PRL I 07 i %o B AT ) i AR ) fR A A R,
XPEFRRAR . AR UCET AR DL R Ly b SR AR 47 K 20 2l
i, AR RD, TS PR B AR AR KU
WFRIIRE, MR IR Rl B U
PRI HERL 22K -
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