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FE . 2 Hood IL-2700 B 3 K 5 ZENSAUNZ T w0 &x i KR LA & % 3 A sk (4 K Cupressus funebris %2
M BRAR Quercus acutissima-A8 R Z A AE R Alnus cremastogyne-# R AR ) LIRS R E AREN, Fl—Hi
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Steady infiltration rates in soils of three forest types for an agroforestry

system in the hilly region of Sichuan Basin
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Abstract: Using a Hood infiltrometer 11.-2700 (Germany, 2006), the steady infiltration rate in three soil
layers (0-10, 10-20, and 20-30 em) of three forest types (a Cupressus funebris plantation, a mixed
Quercus acutissima-C. funebris forest, and a mixed Alnus cremastogyne-C. funebris forest) from an agro-
forestry system in the hilly region of the Sichuan Basin was measured. The relationship between soil fea-
tures, forest structure, and steady soil infiltration rate was also discussed. Results showed that for a given
forest type the steady infiltration rate of the soil decreased with soil layer depth. For different soil layers,
the steady infiltration rates of the two mixed forests were significantly greater (P<<0.05) than the C. funebris
plantation. The order of steady infiltration rates by soil depth was as follows: 1) for the 0-10 e¢m depth,
mixed (. acutissima-C. funebris forest (13.269 mm -min~") >mixed A. cremastogyne-C. funebris forest
(10.438 mm-min™)>C. funebris plantation(4.513 mm-min™); 2) for 10 = 20 ¢cm, mixed Q. acutissima-C.
Jfunebris forest (4.338 mm-min™) >mixed A. cremastogyne-C. funebris forest (3.791 mm-min™)>C. fune-
bris plantation (1.329 mm +min™"); and 3) for 20 — 30 cm, mixed A. cremastogyne-C. funebris forest
(3.095 mm *min™") >mixed Q. acutissima-C. funebris forest (2.653 mm -min~") >C. funebris plantation
(1.965 mm -min~"). Thus, to enhance the water and soil conservation capacity of forested land in agro-

forestry systems of the hilly regions of Sichuan Basin, a mixed forest should be planted. [Ch, 5 tab. 15
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AR At AR, I 5 e B BRObR G ) LR U AR S DA R 1 O SO R A MR AR
T R[] 2 ) S e 77 T A (] AR R 4 ) A R A AR Y 22 5750, SR Hood 1L-2700 H 3k % +
BB A E T DU 2540 Fe b IR AR G RGe Akl b 3 ML BUAR S (KIK Cupressus funebris ZEMK |
JWREE Quercus acutissima-FARIESZE MR FNFEAR Alnus cremastogyne-fARIR M) 1M HIERBHE, B
FER VU F b, B 52 X AR MR IR G 32 G0 5 UL Jmy 1 D0 Ak 52 X T 1 4 (A 2 B0 B

1 P 5 XBEIL R % 7 %

1.1 AREEHR

(010X A B L1 DL = G S L A R I - o S LS DT ol - RO W (7S 2 S W (7 o
N 17.1 °C, 1 HFHRA 6.3 °C, 7 AFH S 27.1 °C, =10 °C Bl R 5 460 °C, Joi
292d, FPHFEAKEH 1049 mm, EEEBTET -9 7, LHAEE L, F20 ~ 50 em, 2HEME,
pH 6 Zo 4™ BFSE X G 22 2 T th F5 08, 20 42 80 AR ARHIFF L ek fb i bk, 1989 4R i Ak T2 )5 211
RMBLE 1K BORFEAR, BT B LU pk . bk . MREEAN G M55 3 ~ 7 G o0 Al b AR R AR
HAEEFW, NTAHREZZMARLMN, SRR . MR #EARLIBIR Vieex negundo, £k
¥ Myrsine africanan, X B Pyracantha fortuneana %5 3 F ; AR HH YY) LL 2 5 Carex spp. , REH
Paspalum orbiculare , 77" % Oplismenus compositus 554 F .
1.2 HIRAE
12,1 HgFRFHFZEAAEIL XTI D S B4 IR [, SRR 3 PRI A | RIAA A
aiph . MRRURARFIREAIIR SR, JF7E M B 3 B e B AR M, A AF 0 B) A BRI AR AR AR — B (3R 1), DA
ZN 8 ~ 10 m AR Ml Y A 2 e Wy s A M CGRETT 1 %00 ), AEHL R/ 20 m x 20 m, TR ARJZ 7047 R AR
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Table 1 Situation of three sampling forest stands

ety /(B -hm™) Mg 4% /em B 15 /m 1§ /m PERE/(°) e im)
FIAR N TR 7 800 53 5.52 540 25 SE
FERIR 2K 5200 6.8 6.95 465 35 SE
BRHAIR S 5700 6.4 6.86 465 35 SE

[ 2 | HiE B HA 2 B TR RS /em A1 15/ %
FIA N Tk [1TB)7 0.85 RO TUE LALCE S 30 5.12
Fe AR 22k L3 0.60 ROWIE UANES U 35 5.26

FRAATR S 1k 0.75 HO I gt 35 5.08
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1.6 m, % 10%; FAFHEEN 08 m, % 15%; T HIEEBEHOREER, i3I0 & 8% i K 7
5, WEWETEHIEEN 0.5 em, MWHNAEBEHXS T, SRR ST AR hIRRER IR, AT
KA L BHRDAG, EAREEEE N 2.7 m, 655 30%; HAFHYEEN 1.2 m, #%F 35%;
Hu B P 2 AT B EE R B, AR RS R TR IR, SRS 4.5 em; REAAATR SE PRI R 2 R R ARG
RAR, MEARTFEEER 2.2 m, FHE 25%; HAVLHEENRN 1.3 m, HE 30%; WEHEHaH
BRI A I B, AR A AS 7 0 J2 P YRR 3.0 em,

122 MR AEKENE AR P R E 3D RIERIRS, SHRZEYEEN3 ~4m,
+)2%r3)2, B0~ 10 cm, 10 ~ 20 cm 120 ~ 30 cm, #FEMEFRIER, £ HZEZW3AELZ, +
BRBHEREANLZWM2AEL  RAMTESENE S KE, IR NES RN 85 E . 4k
EEILEE . BELBEMSFLEED, Ith FHAR I E 42 R KRR K & . R A
KE N AAE K, Bl: W.(mm) =1 000P, h; W,(mm) =1 000P, h; W(mm)=W,.+ W,, Hb, W,
W, FW 435k - HEK A3 e KR K & | f R R B K B RV A K & P AL P, 43 il D B A AL
FAEBEALBEE (%) 5 h A HJZHBE (),

123 X3gERLEFHMNE  RHMEEF Hood IL-2700 A 31 R4 +HEABIUNE HIERBHEE, B
BE HEA T EERE, R LT EMZ, AT LR WA B, W 5 FOf L 5K
K, BEZESH DREEAE OK KRG, TR E S w5 K AR S R R
AT LAAE O FUEAe] i R [R]85, B8 R ek S o ok . R SRR ) MOk v i mT LU it U RS R 3t
FLEEM Gk, AU A B R RIS A, ARSIt AR b Rl DOl i AR RK L R K R L SOR ]2 42 1)
TEOLHEATIE , 33 A 8dE, TR B R IERE R

124 %t Gt oM SPSS 13.0, tHEAE | FLBREE S+ HERRTE R 3 A4 1 i SF- 34 1 3%
N, HESREEN S 2N R R T 225057 (one-way ANOVA K5 ), Jf X 22 5 1 3 & X
AP E AT /N B 3 228 (1LSD) 2 H AL

2 HEREHN

21 MTEABREREKENILE

H1e 2 M1 3 AT A1, ZRAE A e BRI o i) 1 7 R AL IR LA BP9 TR SR A R AR 5 K 0 706
PR R R B A K i | B R AR A K B R A K B AR A R AR AR . TR R R B — e w25 5%, A
— M LR E, B JRRENGE, AR B R (P<<0.05), A ESL B AR b i 2 s (P<

®2 FE—MASARELEEYIE KR A KSR

Table 2 Comparison of soil physical characteristic and water holding capacities at the same forest stands

, N JEBETL TEIL RALER e K B TN & T Al
H P} sle 75 yeem™
MR LR em FWR (gem™ e gy /% fokRtmm  BokEmm Ok Rmm
HIA 4l bk 0~10 148 a 476 a 3491 a 39.67 a 476 a 3491 a 39.67 a
10~20 1.50 a 4.06 b 3552 b 39.58 a 4.06 b 3552 b 39.58 a
20~30 1.54 b 320 ¢ 3492 a 38.12 b 320 ¢ 3492 a 38.12 b
BRI 38 R 0~10 137 a 7.00 a 41.08 a 48.08 a 7.00 a 41.08 a 48.08 a
10~20 142 a 7.06 a 36.14 b 4320 b 7.06 a 36.14 b 4320 b
20~30 147 b 578 b 3521 b 40.99 ¢ 578 b 3521 b 40.99 ¢
FE MR 38 Ak 0~10 1.24 a 8.92 a 38.12a 47.04 a 8.92 a 38.12 a 47.04 a
10~20 131 a 538 b 36.63 b 4201 b 538 b 36.63 b 4201 b
20~30 1.46 b 474 b 36.74 b 4148 b 474 b 36.74 b 4148 b

V. /NG TR R LSD Kyt B, T — b4 2 5 B ) 3 8 A M 5B 2 005 KR 22 R %, TIN5 5 0%,
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Table 3 Comparison of soil physical characteristic and water holding capacities in the same soil depth

0~10 A K 148 a 4.76 a 3491 a 39.67 a 4.76 a 3491 a 39.67 a
BRATTE S Pk 1.37b 7.00 b 41.08 b 48.08 b 7.00 b 41.08 b 48.08 b
FEATHR 32 Bk 1.24 ¢ 8.92 ¢ 38.12 ¢ 47.04 b 8.92 ¢ 38.12 ¢ 47.04 b
10~20  HIARLiHK 150 a 4.06 a 3552 a 39.58 a 4.06 a 3552 a 39.58 a
BRAIE 52 bk 142 b 7.06 b 36.14 ab 4320 b 7.06 b 36.14 ab 4320 b
FERATR 38 MK 131 ¢ 538 ¢ 36.63 he 42.01 b 538 ¢ 36.63 he 42.01 b
20~30 ALK 154 a 320 a 3492 a 38.12a 320 a 3492 a 38.12 a
HRAIR S bk 147 b 578 b 3521 a 40.99 b 578 b 3521 a 40.99 b
e ATTIR 28k 1.46 b 4.74 ¢ 36.74 b 41.48 b 474 ¢ 36.74 b 4148 b

BT RO 0T R RN LSD RS R, ) — b2 TR A R B A A R TR AR 0.05 KF 2 AR, IR S

0.05); - HEAff /K &t i 0 2 52 B2 IR 7S AH N b (i 35 02 (P<<0.05) (36 2) o [R]— 1 2 AN [R] BR AR S B[] 11
ZRTE . FLBRRE A K S e A W 0 25 5% (P<<0.05) (£ 3), 452 1125 1 3 BN MR 4l bk > R
RSP S A AITR AR s 1 S LB B 3R I A ARAT TR SS PR > R AR AS AR > R Slidk , (HIRAS AR Z 1] 22
SRR AR R 2 AR RN K R R K B % K e B R AR R TR S R > RS AR SR > R Al
IR M Z R EFARE,
22 thibTIEEBERILE

H 2 4 R, [l — AR AR [R] 12 Z [ AR 8 3 A AR R 0 25 22 5% (P<<0.01), 0 ~ 10 em 25
BHRITE T 10 ~ 20 em M1 20 ~ 30 em T2, 3 DS EHIE 0 ~ 10 em™>10 ~ 20 em>20 ~ 30
em )2, ilid LSD H#, MIARAEARFFEATIR AR 10 ~ 20 cm, 20 ~ 30 em )2 22 [0 Fa 5 HOR (1) 22 57
PR B KO, MARFTR AR 3 A~ L2 R 22 ARk B W 2K, &S AT, [Fl— )2 ARG Z
] Y+ HE RS o R AT B P22 7 (P<<0.05), #id LSD ZHKEK, 0~ 10 em HIZRBEB R KN N . £

x4 E—HMEE FRLTEMLTERS x5 BE—TEARZHERTERSER
HEEKR LSD SEILR RESH
Table 4  Comparison of soil steady infiltration rate of different Table 5 ANOVA analysis of soil steady infiltration rate of
soil layers and their LSD multiple comparisons three forest stands
REvE R 3R fem F28 H %/ (mm - min™") TR lem ZEFE CFIOM AmE HBIr FE BN
0~10 4.513 +£0.896 a HE 239584 2 119.800 94.60  0.000
AR 4L 10 ~ 20 1.329 £ 0.203 b 0~10 HIN 18.994 15 1.266
20 ~ 30 1.965 + 0.267 b Bt 258578 17
0~10 10.438 £ 0.872 a ZH [ 30.842 2 15.420 54.44  0.000
FEATIR S BK 10 ~ 20 3.791 £ 0.799 b 10~20 4 4249 15 0.283
20 ~ 30 3.095 + 0.738 b Bt 35.091 17
0~10 13.269 + 1.495 a 2 1) 3.894 2 1.947 597  0.012
BRATTE 28 10 ~ 20 4338 £0412b 20~30 AN 4.896 15 0.326
20 ~ 30 2.653 £ 0.603 ¢ Bt 8.789 17

Y B AR08 LSD Z | ILEE R . [/ — &k
PRI 12 Z [ AR ] 7 B R R 7F 0.05 7K F 2%
SR, W2 R
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MR AR A RATR SR > AR Zlibk, GAE] 0.01 5922 57 K 10 ~ 20 em LJZFRE R RANA .
BRABTR S Pk > FE M TR SS bR > A AR Alibk , TR ASAR S 2k 2 8] 22 573K 5] 0.01 B9 22 5K, TR 38 Ak Z 7]
MZEFARZE; 20 ~ 30 em LRERBRIKR/NN . FEHTR ISR > BRI AS > FIAR Mk, TR AR5 4l
MZ AR E] 0.05 1922 57K, TR Z 0/ 22 5748 B35

3 gt

31 TEYEMREIERESRNXR

TIEAB KA LIEN TR AT — A Sh A R, ERIE s b2 B S IR B, A
R RIS BRI RS LA | REEALBUE AR BELBE Z B AA B EM M, 5T
0.25 mm FRFRPERVRL S HOCR T 8], — M S, HEAEUN, RS RBOR ; FLBRE
K, LERBUBR; MHEARBELBERRM, TR EROAWIE R, R LA E L
aipol, BEASLBEMAEBE LB LA oR, IR B AR AR, R fLBUE A R
B AR A S T AR K RN RO T BRMOK IR SR R O 201 T ARRIR SR | AR TR S AR
A IIRENE T Ak,
32 MOEMETERSERHNXR

RPN T IEAB R T 2O i g A e, CHRMR AR L I, A B A i AR R
Vo= RIERVRST e raR I A= 0 AN N e o i 7)1 B S N B N e 1 D0 I G N
THERRALPE R RE oS AN . DRSO AR b A B ERE L TR AR, RIRIRA AL T
NTM WML T gk, fEFe ARJZARM S h i phor i, MOEBethichy, MOFHEAR, FA
FEiRERYR L, DHEPRE | SRR APURCE R, B 00 s P AR Y
Z, EAMTRER LB EE LB A, AL, 5 7 R ABRE T TETAR)Z AR
VA R S R AR 3 R IR S AR B, WFST 00 3 Rk IS B | AR AR LR S AL o] 5, Ml 3R TI0 #5 6 R AR
MRHBR S, MR AR AR AR S MRES M AR B2 5%, M) JZA A sE A, M 5 ok, LIRS R
(1 00 5 45 2R A 3R MR S AR b R A AR08 1R 0 5 e T AR R Sk
3.3 MHMAEMETERESERNXR

AR H A A 7 I AR AR AR D B — gy, — 5 TR RS M BUE Y R B A RE TR, A T
gy, SEINALBE, MR R IRAS R, B L SEAGBRE T s 53— 7 TGSV I IS 0 R S R R R
SRREE SO A R, ARG E AR A K, N IR B AL, fe e RS
AOHLEE AR SEZARUR, WIS, WK T RIERB HE R, Kohl S WRYMF SR W], M A o5 v]
4 s I B IERE, JF HBEAE B S5 I A B R B2 5 Bradford % IR MR, KR
BME L EROREAT, LIEABRUIRER, AUTTER 3 PR R R SEMAR I R T 5,
TIERRER RS, , P RIS R MR SRR PR TR R JR TR i S A BOR B e,
BEN 5 Tor R, R HER Y BEPOIR BRI UMK —— AR ZEARTT B R A s, HIEARE R TRATH
T, MRARSS AR AR RO RS ATIR SS MR

N TAAAR SRR VYT 200 B AR A & R GUMRATT o i) 2 BEAR MRS, 4l 2007 4F DU 1T 45 AR bR 5T
BHE IR, N AR SR GBS 4 fe b XTI AR Y 58.32%, KN, h TARME 2 BEad K, REvR 4514
fag 5, MR HEARM ARG, TIEREERE, REMANRC IR AR RE, NHIEABNMES,
FRUUTE VU1 235 M P B IX AR bR A2 28 48 5 WA SR A oG 8 A AR AR IR SSopk i v, FRARCE I TR S bR, LUk
Pk R, BRI RERY FAY AR AR AR 00K L AR I RE
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