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1.1 FAREBER

T 2 X A3 T 5 PR T BE 1l B9 1 45 (106°09" — 106°13"E, 29°34" —29°43'N), MK AEfk 2 270 ~
400 m, Ay HOE BT I I 2= KU X, B AU IR L W ST A L 2 ARAER B 18,3 °CL P
FEmif 1 047. 3 mm, 34 H K% 1 296. 3 hy SFH X 1.6 m/s, FHMIIRE 8000, LM 337 d.
AP E AT, R AA . WL A KL, BB <30 em. M F SR AR
W, BB A SR (Pinus massoniana) . ¥ K (Cunninghamia lanceolata) . AW (Cupressus funebris) |
H AR (Quercus fabri) %, Z 5 MRLIE P B LM (Citrus sinensis (L. ) Osbeck. ) H £, HAHIFER N 2a, Fid
MAUN 0.47 km®, A% R 1 200 Bk /hm®, 1 @ 5 21 25 (1 pomoea batatas Lam) . fE4 (Arachis hy-
pogaea) . EK(Zea mays) . HiF (Solanum melongena) 5 HKAEWIRAE.
1.2 TEHERRE

2012 4F 8 J1, TEWFSE DX N #ie BRI — 20585 L RS — 6 2E | A — oK L IR — i LRSSl Ak CRF AED
5 PR A% PR 3 AR IR A — By ML B R M R AR ML R 3 A FER T2 X 0~10,10~20 em +-
JERAE, FBFE R AR RS JB 75 sk AR 4 0~10,10~20 ecm 2R AHE, U551 Bk 2 4 + 4,
YR | kg A ARG RER T M SE I %, FEBRAER A AR SR, KT b 005 2 . A R R R A R Y
FEARE LI 1.
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2.1 MEEAREEXTENEDHELE

MFE2ATLLES, &R EERAR LA L, (A EEFH T LI mm2s, —2 Mg — a2, mE
— A4 L A — R T RD ORI £, 5 — 28 A Al AR A —in T AT B RS £ A
N [ r 2 R £ 1 3k B K (p<<0. 01). £ 2. 0~0. 2 mm K 238 F P, IR — 20 8 5 ik 5 &
K, IKFN T 37.86 %, IMLHE — i F RN & R/, R 24700, AT 1432.79% , MRSk, iR —
B MR — F ok, IR — SEAREL R i UKL B i 4 e i B — i P AR UK 1 202, 8394, 209. 310,
203.64%. f£ 0.2~0. 02 mm JEE N, MR — F KRB A BORL & i R, o 48. 635, IfiAE — 21 X i it
KGN, O 27.58% , AR 76,320 AR — L MRS SEAK L IR — 48 A B ORL B 1 4 i T
MAE — £ R K 56.42%,40. 75% ,27. 84 %, £ 2. 0~0. 02 mm 3 B Py R & & 00 26 B0y 1 #8 — 48 4k
(67. 44 %) > I FE — L0 2 (65. 44 %) > LB — E K (56. 27 %) > LA 4l bk (46. 32 %) > L4 — Hi T (45. 61%).
£ 0.02~0.002 mm & B . B — i FEA S |mE K, K 28.01%, MM — AKX ERN. I
16.13% ., —FAH2E 73.65%, 1 IMAE Ak, A — B K. BB — 20 200 WO & 4 0 b A — FE AR K
64.85% ,54.87%,18. 04 %. #£<C0. 002 mm R, MAFLibkny & &K, B 27.10% , MmiE— a8+
ek e/, M 15.53%, A ZE 74,505, IAE — i IR — FOK L iR — A6 AR AR S0 1) B i 48
— BRI K 69.93%0,20. 80 %0 ,5. 86 0. I 6 el 25 A5 X - 498 Jot Ml S R A% 43 AT HH B L A 25 R 0 DR AE TS [
R T R S L R o T N R R Wil o o 3 iR B € R N

*2 FAEABRTEHEHHERIBER

oo +HEEH 2.0~0.2/ 0.2~0.02/  0.02~0.002/ <<0. 002/ ﬁfﬂijﬁéﬁ diézfﬁéﬁ
mm mm mm mm

I A8 — 415 SCL 37.86A 27.58E 19. 04C 15.53C 2.669B 0. 966

I A% — fE A= SCL 32.18B 35. 26D 16.13D 16. 44C 2.670B 0.974

MR — FE K SCL 7.64C 48.63A 24. 98B 18.76B 2.667B 0. 946

[(IR=REI N LC 7.50C 38.82C 26. 59AB 27.10A 2.722A 0. 930

I # — i LC 2.47D 43.14B 28.01A 26. 39A 2. 714 A 0.928

W ARG FRRARIBF 0.01 BEAKF. SCL. B TR+ LC. HETH; +.
2.2 MEETESFERBFLERESRNESFTHXR

HEHE T B (2O T 0 i R WURL 0 T AR B L3R 2, 3R 2 AT LA Y A Sl RS = i)+ HEIB0RE 23 TF 41 %
K, 20722, HGHUCH A — i+ 2. 714, A — 464 2. 670, IH — 2038 2. 669, I — £K 2. 667,
T AR TAE S, HAE S BB (CVI N 0.964%, —BIN A, CV<<10% NEAEF, 10%<CV<
100 %6 M A AR Sk, CV=>100 %60 1 B AR S0 X U B T il R el = 458 J0RE 29 T 24 B8040 S M 5 . A A X
(14 53 T 4E 0 1 U5 5 B e 52 B2 B0 R® 7E 0. 928~0. 974 Z [8] . X BEHA T 43 T8 4k S0 REAR G b S AF 1455 el £ e 12
Gy A RT3 T A BCIEAT J7 22 43 B 45 R 26 W1 4% B 2 Ay 98 50K 43 T 248 50 1A 8 BI04 8 3% 7K F (p<<0. 01)
Horp o f — 20 A — A MR — KRB S m A s AR, A — i AR MR R E, XS
Jo i 43 e 4 SR — 3L

B 1 3ROR T IR el 4 498 45 R U BORE & i S5 TR e B 2 O R. HE L aT LA, /B 4E40S 2. 0~
0.2 mm PR SHEZEZAME, JThFTRE y=—392.452+1 072. 6(n="5, R*=0.433 5)ffiik; 5 0.2~
0.02 mm Pk i Z M B IEME, FERLX N y=>59.3540 —120.88(n =5, R?=0.041 2); 5 0.02~
0. 002 mm Pk & & 2Z F] 2 FE A, Al 17 #: y=137. 362 —346. 33(n=>5, R*=0. 53D #iiR; 5<0.002 mm
WOk 2 A S E ARG, ATl TR y=195. 712 —505. 32(n=5, R*=0.931, p<<0.0D) ik ; tah
SRS 2~0. 02 mm PURL & B2 B 5 W E AU OG, Wl R y=—333. 12 +951. 72(n=5, R* =
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0.780 2, p<<0.05)#fiik. [WEF, Wi FAR TR E R, Al LA AR & 5 (<C0. 002 mm) HE i B 41
EHEE 93. 10 BME R . AR (2~0. 02 mm) 7 & W B % B 78.02% , ¥y AL(0.02~0.002 mm) >, H
53. 4%, X Ui B PE A8 Fel -+ SEAURL 43 T 4R R0OR /N 1 Se R R R S i, SRR R DR B, OB R B R
S B 55 . LR A AT AR P B A SRR A B 0, S TR R BRI . B R R LR IR R R S B R B, B
HEROIGE . AT UL, B HE B /INRE B Y A A LA TR R 0 4 R, R MR AN, 2K ) T R R A Y 2
. I HEBUR K . R Z 50 I8 4E R0

- 60 -
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R4S R4S
80
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2.3 MBEETESMEHS LEEAERNXR

P& 3 A LA AL T, T it R - 4 URE 43 0 4 40 A B AR M T 22 18] HE AT [0 A A (L 2)
T OR35S AR i B E A OG, RN y=2.036 92 —4.166 7(n=5, R*=0.578 1); H53EE&
BABRERAME, RERX KN y=—112.01x+314.76(n =5, R*=0.595 6); SEEIWEFLEMAE, £
ZAAX N y=24.0492 —28.714(n=5, R*=0.045 9); SHFLBE R AMIE, XHEHX N y=—88.00lx +
286.15(n=>5, R*=0.174 4); SAMVFREAAIE, KRN y=—24.2932+79.535(n =5, R*=0.086);
HARGRHRERME, XER K y=—1.678 72 +5.391 7(n=5, R*=0.757); 5LHaRENIME, X&
KK y=—1.581 42 +5.004 8(n=5, R*=0.065 1); 5T HEMMAK, LR N y=—24.5922 +
85.539(n =5, R*=0.081); 5+ pH EMEEFIEMEK, XRZHXN y=149.8650—128. 1(n =5, R* =
0.931 7, p<<0.01). & HALVEBTH8 bR Z M F] REfA A6 22 H Lk, R, FEiE AfER 0. 05, HIFR{E N 0. 10
AR L W45 BRAR R IS A0 T A B AT % A 2 on e M I DA A0 A . Ok PR R B - M R 0 T S X S pHL (A
S A O
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161 20 ¢
3=2.036 9x-4.166 7 % y=-112.01x+314.76
g R=0.578 1 ., R*=0.595 6
BR
;?D 14 F D ER( 15 w
= | s
% 12 F i 10 F
B i
™
1 0 i i i J 5 L L L )
2.66 2.68 2.70 2.72 2.74 2.66 2.68 2.70 2.72 2.74
DR DR
50r 70 ¢
3=24.049x-28.714 y=-88.001x+286.15
. 12—
5 R=0.0459 . of A R=0.174 4
N e o) &8
& i — A
= % © g [ A& -
@ 30 o
B S 40 f
20 . . . . 30 . . . J
2.66 2.68 2.70 2.72 2.74 2.66 2.68 2.70 2.72 2.74
DR DR
Bl 5=24203079.535 0201 X 1678 7e+5.391 7
, 0.94 | y
~ R=0.086 0.92 b R=0.757
op 16 | ~ :
2 X %W 0.90 }
B & X
< \ ; 0.88 |
14} &
= X < 086f X
= ® o84}
& 12f o oos2}
X 0.80 | X
10 . . . : 0.78 ‘ : : g
2.66 2.68 2.70 2.72 2.74 2.66 2.68 2.70 2.72 2.74
DR DR
1.0 ¢ 25
- +
5 -
o 09 o 20 | e +
on on
< 08 F 4 + +
o) of L
2 -\ = 13
w 0Tr & y=-24.592x+85.539
4 y=-1.581 4x+5.004 8 <4 10k R*=0.081
0.6 | R*=0.065 1
-
0.5 : . . ) 5 . : : ]
2.66 2.68 2.70 2.72 2.74 2.66 2.68 2.70 2.72 2.74
DR DR
107
y =49.865x - 128.1
! R*=09317 -
jant
& -
6 5
4 L " i J
2.66 2.68 2.70 2.72 2.74

DR
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®3 TEBEAER
TaeA R/ EBEAL BEAKR  SAK AL/ R/ Ex 24/

X - - - - - pH
(gecm ) BRE/% /% /% (g+ kg™ (g+ kg™ (g+ kg™ (g+ kg™

I A — 21 3% 1.23 19. 85 39.13 58. 98 13. 66 0. 89 0.93 22. 24 4. 93

A — A6 1.32 13. 88 31. 98 45. 85 14. 44 0.88 0. 65 17. 20 4. 96

Mg — E K 1. 26 13. 82 34. 88 48.70 15. 45 0.95 0.73 19. 92 5. 10

1M 48 a4l bk 1. 42 9. 49 36. 25 44. 25 10. 78 0. 81 0. 54 16. 84 8. 10

I A% — 5+ 1.31 11.09 38. 94 50. 03 16.79 0.85 0.91 20. 94 6. 69
3 3 ig

R — i T A A AR MR TTRLERR . LA K AR B RRAE s 53— T T 2 5w = B R R B
EMEREM R R, BRI A A EAEw BN R, £ E PR 6 B a2 2 g b, #b R + 2
FEORRL(<Z0. 002 mm) i 7E 15 % ~25% Z (i), [FIBHb#L (2. 0~0. 02 mm) & i 7E 55 % ~85 Y0 Z [|], 1fij 58 Jit
K £ OB R (<20, 002 mm) FrEFE 25 %0 LA B, R AD BRE HE £ SR £ A, g RALBRTE £,
WAE . BARET G, (AR KRB K AR T 5. 8T b 5 4 0 T 4R B0 VA DG, XM i S A
S RIS S0 8 RO AE A 0 3 25 55, BB 2 () — 2 0 9 B %t IR R 3 i s AN [R) . L0 B 4R S0 A 25 5.
A, AR B i A RS Sy R D ORGSR L T 28 R 0 O O AR B2 S ik B A B KT
(p=<<0.01), WA 0/ T A 2. 670 LT (AL 46 2. 670) . HEFURY + 19 43 8 4E 50U K+ 2. 710, F£
FH 3 T8 24 550500 43 1 485 el = 498 5 b 288 0 AT B0k v 0 JE A OB A b S A M (0 S5 4 RNk T, O BT = R
T3 A 1 3 T8 e 00T DA i T I ARAE. BT, X T HERBES G S S ERN X RMRIRE ., 4
WALRC— B e R B AR R RS B R AN, 5 R R AR DG, ARBE S
T HORAR A AR A TR RS R R (2.0 ~0.02 mm) 2 8 F MM % (p<<0.05), 5 ¥k (0.02~
0.002 mm) 2 IEAHSE . HHKPRL(<0. 002 mm) 1) W 2 1EAH G, AW 438 4 550n] DAAR 4 b o s Wit 1l 4% el +-
BRI TR ARG, MR XA FE o, Rk B e B R A oK, KB T 93. 1%, RWME
YE R 32 B R O KN GE L X BT AT | R T B g 4 SR 2.

- SR A 23 2 B T - M T i S R R o A ) s el R T 0 A R T - 49 ) AR R Su B 5T
TR AR RS AR, AR R ENLIETEME, 5 pH [HMH KR B E. 2%
NIRRT RS AR 2B E LG, 5SHIE. 2. &2 5 E AN, Liv 577 & 3+ 5
KRG AR R b, BAFLBE . SFLBR S 2 B B A G, M Rk AR B AL B B
TG, AW, TR 4RSS H A M L OC R A A A 4 SRR, IR TR e RS LA R B
FLBRBE S IEA DG, 514 pH (H 2K B EAHX, SIEBEABE. SALBEE. AR, 24, 28, 28
T RS, S B 2 u Rk mH AT, R HER 20T 4800 55 £ 38 pH 20 8 3% IE A G, X Ui B
- R AR 43 T SR BORT L 00 b Sz e i A Pl A I ) AR AR, BRIC 2 A0, BES T AR IR AR, R ek
1800 T 2 85 A 3 P AL T A S P R AN — 35, 3K AT RE 5 A [R] 1 DX A= b ) FH O 20K [ A5 6. 4 st i) O =X
ANTA) o A5 R S AR I R AR A B, A T AT AT RE A R 2 5, R ERLAR A0 4 B
5 - A M A S R I R 22 . AR ST, A 5 OR R AE IR AR, B0 b b S bk
YR e AR ZR A A AN TR (5 B R ] — b b b, b ORI AR A A R B 2 R, R e S P
TR R B 25 57, T 4505 1 338 B Ak Jo 1) A 06 1 e B R — 3

4 & i

1) Ifin 48 el 38 o 2R R AT R 2 S W2 B BORGHE R R . A RNEAER T SR AR A R
W EZER(p<<0.01), HHERZNIEAER SR PRI EW B E 2R (p<<0.0D), HTEAERS 1 155
I —EE.

2) HIERAR RS H IR R (2. 0~0. 02 mm) S E BFEMAE, 58K (0. 02~0.002 mm) &1
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SEIEAHE . SRR (<0, 002 mm) 7 & R AR W 3 IEAH G, A RL(<C0. 002 mm) % & REAERBE 93. 120 19 43 T 414X
fE B, BPRL(2. 0~0. 02 mm) & HBEAFRE 78.02% , HiKL(0.02~0.002 mm) & & AEME R 53. 4%, UL 4HE
MR e e TRORL G &, Rk kL. ZRA S . MG IERRL BN, IR dE 00N, R
HRL . RERL S B BRI, TR 4E RO K.

3 TR ARSI HIEA R, BEAREREMAS, S pHEEM B EIEMX, 5IEE
BALBEE . BALBRE . AHLE . A . 2. 285 s 2 0O C. TR S P 4 FRE 2 00 S ik i 4 el
HENE J7 FRAE.
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Fractal Dimension Characteristics of Soil Particle-Size
Distribution in a Blood Orange Orchard of Chongqing

LI Tian-yang', HE Bing-hui', ZHANG Yi*,
LIU Jin-xue®, TIAN Jia-le'
1. College of Resources and Environment, Southwest University ; Key Laboratory of Eco-environments
in the Three Gorges Reservoir Region, Ministry of Education, Chongqing 400715, China ;
2. School of Geography . Beijing Normal University , Beijing 100875, China ;

3. School of Economics and Business Administration, Yangtze Normal University s Chongging 408100, China

Abstract: In order to quantitatively describe the fractal dimension characteristics of blood orange (Citrus
sinensis) orchard in hilly area of Chongqing, soil particle size distribution and physico-chemical properties
of the soil under 5 interplanting modes (blood orange-sweet potato, blood orange-peanut, blood orange-
maize and blood orange, blood orange-eggplant) were tested based on field investigation and laboratory a-
nalysis. The fractal dimensions were computed and the relationships between fractal dimension and soil
physico-chemical properties were discussed. The results indicated that soil texture of different types in
blood orange orchard could be divided into two categories: sandy clay loam and loamy clay, and fractal di-
mension had the same rule as soil texture. The contents of soil sand had negative relationship with fractal
dimension while contents of soil clay had a significant positive relationship with fractal dimension (p <<
0.01). Fractal dimension was first determined by the content of clay, and then by the content of sand and
silt. Fractal dimension had significant positive relationship with pH values (»<Z0. 01) and had positive re-
lationship with soil bulk density and capillary porosity while negative relationship with non-capillary poros-
ity, total porosity, soil organic carbon, total nitrogen, total phosphorus and total potassium. In conclu-
sion, soil fractal dimension can objectively characterize blood orange orchard soil particle size distribution
and reflect the characteristics of soil fertility.

Key words: soil particle-size distribution; physical and chemical properties; fractal dimension; Citrus

sinensis (L. ) Osbeck; mountainous region
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