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Abstract: The soil structure and the correlation between stand structure and soils of the main forest types

(artificial coniferous,natural broad-leaved forest,artificial mixed wood and natural bush) of water conser-

vation forest in Badaling Forest Farm of Beijing were analyzed. The results showed that the differences in

soil physical and chemical properties between four types were significant. The soil structure of natural for-

est was better than that of artificial forest; the soil structure of the mixed forest was better than that of

pure forest; stand stability of natural bush was the best. Compared with the soil chemical structure, the soil

physical structure had closer relationship with stand structure. The results would provide the basis for the

management of water conservation forest in the study area.
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Table 1 Basis information of sampling plots

PR NI 21 6:4 723 A=A 25 30X 30
KR bk 23 4:6 805 I L AR 45 25 30X 30
NI o R 22 3:7 700 AL | LA 5 23 30X30
KK HE AR IR 29 5:5 821 € N T g 40 10X10

2.2 WFRAZE

A 5E R FH 25 3 % 1 43 B (DCCAD ifF 58
IR A R 32 B AR ARSI R0 65 40 5 - S E b 1
FOAR DG . DARR2F 1 AT HR A1 Sy S D) 326 BB 1 4 53
BHMHATHERARZEGE EARZEEE ARE
TR AR BE R 2 5 B RN R A 2 55 S
B AR R B (SOID) (AR B LR B (UCAPD) \ B4
FLERJE (CAPD) |, B LB JE (TOPD) | %% # (SOBD)
SEMTPRPE R pH L2 (TN VA RE (AND 2
(TP) A3 (AP) (280 (TK) A 588 (AK) VA HL
Jii (ORGS) 45 b 5 14 ikt .

FwEIEAX T .

D=S

KD REYFEE B SHRERYHWEH .

@)

3 HEREAM

TR IR R
I\ U BRI 32 B AR A 1 = B B I A
2. F T R bR 26 1Y ) 3 B O 2% 43 B (LR
3) AT HT AR T DX T2 T AR bR 28 Y g - g A B T 1 22
S RF(p<<0.05),

i 2 Al 441, SOID #1 SOBD #5475 » K 9K I
k> N T4 W IR 38 K > A Tk > KSR HE A
M KERTE AR SOID £ K, 38 W H 2 AT B i K
TR FE D16 s KR HE A MY SOBD /)y, W H +
HEPAL R E® . CAPD Al TOPD #5458 B/R . KR
N e N I o MR e /N A 7 N N I U
M UCAPD 4 by e 5k KSR i i Ak > KSR HE R
AR T4 R 2E bR > A T AT A F 58 XK 8K I

3.1



5 430 a

2 A U AT\ R I AR K IR SR AR S5 4 15 I A S PR AT 5

101

e R R K SR T8 AP 1 A B 4 L T B B KL I b 3R
12 Ui AN 6 75 7K R I BE T A

I\ U MR 3 32 SRR 1) A S Ak 2 1 T L%
4o HIAN[E] B AR SE AU A I Ak A R i 25 4 B (LR
5) AT AR DX FE AR MRS A Y - A A 1 T 25 R
B3 (p<<0.05),

34 A, 8 TK, TP, TN.ORGS % ¥

i O R AIRFE AR KR AR > N TR R R 5 bR
= N AT AR 3 I SR THE R PR A K 9 I it v
b HEFR I B > N B R R SRR N T A AR T
N TR R TR SRR £ 857 o & 1 > N T RF Ak B
FEXKIX —FRIE 5 SE PR AL AR AT & o L Ah . B AR AR
A R AR P R PR AP AR . R AR BE AR AR
IR T Pk ARAEATF 5 DX K IR R AR AR B A B AR

F2 JGERKRFREEFREEZEFK T EYEER

Table 2 Soil physical properties of main forest types of water conservation forest in Badaling Forest Farm
SOID UCAPD CAPD TOPD SOBD
PR AL — - — = =
x ¢ x ¢ x ¢ x ¢ z ¢
PRI 0.71 0. 27 0.12 0.03 0.25 0. 04 0. 37 0.06 1.03 0.09
PN/ LN 0. 84 0. 28 0.19 0. 04 0.31 0. 04 0. 50 0. 06 1.22 0.09
N T4 i 5 bk 0. 81 0. 21 0.16 0.03 0.35 0.04 0.51 0.06 1.10 0.07
KR UE AR 0.49 0.15 0.17 0.12 0. 36 0.16 0.52 0.19 0. 95 0. 21
TE: 2 RRME, o R IRME2 . SOID Hfi 2y cm, SOBD Hifii 2y g » em ™ *, T[],
x3 HRRTEYEEFRNAEIN
Table 3 Analysis of variance of soil physical properties in study area
-5 Al df ¥75 F »
SOID 2 [a] 2.547 3 0. 849 16. 098 0. 000
HIN 5. 747 109 0.053
Ja¥i'e 8.294 112
UCAPD 24 [i] 0.074 3 0.025 19. 228 0. 000
HN 0. 140 109 0.001
P58 0.214 112
CAPD 24 i) 0.212 3 0.071 41.161 0. 000
EE| 0.188 109 0.002
ps¥ 0. 400 112
SOBD 2 [A] 1. 155 3 0. 385 56.392 0. 000
HN 0.744 109 0. 007
Y4 1. 899 112
TOPD 24 ] 0. 466 3 0. 155 48.624 0. 000
A 0. 348 109 0.003
pa¥i'e 0. 814 112
F4 NZEHKFKBEREREREERAER T |U R
Table 4 Soil chemical properties of main forest types of water conservation forest in Badaling Forest Farm
MK TN AN TP AP TK AK ORGS pH
KAl b o b s b s b s ke s b T
ANTAmH#k 0,88 0.18 21.83 2.83 0.51 0.17 9.53 2.74 2.46 0.87 107.00 15.59 22.98 3.83 7.02 0.29
TR A 1,14 0.25 23.19 3.19 0.62 0.18 13.28 2.95 3.17 1.14 128.12 13.80 30.44 5.30 6.77 0.36
AT _ _
S MR A M 1.01 0.18 25.95 3.68 0.58 0.19 12.02 3.52 2.99 0.79 119.09 17.18 28.33 5.26 6.91 0.28
FARFEARM 1,19 0.20 24.63 4.07 0.69 0.18 10.79 2.94 3.19 1.02 117.63 12.74 30.79 3.66 6.77 0.27

1 :ORGS iy Hifiily g « kg™ !, TNLAN TP AP TK AK iy 5847y mg « kg™ !5 F 1A,

3.2 MAZEHMETERFHEXEHAR

3.2.1 Ax4bebtc NTH AR 4HS L
HEH) DCCA MHCE AT 45 R ULF 6 A 1, 3k 6
AR T AT LA 3] AXT Rl A3 0 38 0 4 B o G
U7 2 BTHRAR IR F) 60. 106, 3 WY - 3 iy B B T
I ARAR 7 25 A0 BOAR SCPEROR S A  BEAE o

UCAPD B 4RAE [ & K — 0. 51, 42 fie 32 52 14 5% mi A
F, 1 CAPDC(0. 35).SOID(0. 42) , TOPD(0. 40) FI
SOBD(0. 39) By R¢ ik [n] & K BOM S5, BT L IEY
PRV BT A0 5 e AR A 25 AN K. AR ER L e fb 2m Pk i
M AX2 Bl Jy 2 STk % R 39. 9%, Hop ORGS
(—0.37)F1 AP(—0. 33) %5 [K 7 B FFAF 7] 5 4H X 42



102

VU b2 B 2 41

Ko AERTRMR T HE R Y WOK 0 19 2
Jv - Sy BE A T v Al B A AL B L L e R SR A T

31 %
JE R b S OK Y N L AR AR S S IX

SRR BUAAT .

x5 HARTEAFUERHFTESH

Table 5 Analysis of the variance of soil chemical properties in study area
F-Jr fil df o5 F P
TN 28 [1] 1. 654 3 0.551 12.706 0. 000
HN 4.730 109 0.043
RS 6. 384 112
AN 21 [a) 237.138 3 79. 046 6.028 0.001
HN 1429. 391 109 13. 114
pu%:ie 1 666.529 112
TP 2 1] 0.483 3 0.161 4,851 0.003
EER| 3.615 109 0.033
Ja¥ie 4.098 112
AP 2 1] 198. 287 3 66.096 6.952 0. 000
| 1036.293 109 9.507
0% 1234.579 112
TK 2f [a) 9.484 3 3.161 3.195 0.026
HN 107. 850 109 0. 989
oV e 117. 333 112
AK 2 [A] 5 618.669 3 1 872.890 8.465 0. 000
HIN 24 116. 412 109 221.251
B 29 735.081 112
ORGS 4117 1.067.206 3 355.735 17.297 0. 000
N 2 241.679 109 20. 566
Ja¥ie 3 308. 885 112
pH 28 1] 1.252 3 0.417 4.570 0. 005
N 9.952 109 0.091
B 11. 204 112
x6 AIStMHMEMSEME LEERAEXE
Table 6 The correlation between stand structure and soil properties of artificial coniferous
h A > X/% UCAPD CAPD SOID TOPD SOBD TN AN TP AP TK AK  ORGS pH
AX1 0.92 60.10 —0.51 0.35 0.42 0. 40 0.39 —0.48 —0.20 —0.40 —0.09 —0.28 —0.30 0.25 —0.04
AX2 0.60 100.00 0.12 —0.37 0.64 —0.39 0.24 0.28 0.08 0.05 —0.33 —0.11 —0.10 —0.37 —0.05
TE A ARRRFAEAR 2 X Fom BRUy 20, FR,
Y B 1k U PR R GR35 R RN 1)) B4 52 ) N N R R AT DRSPS 5 N we J iU E 7/ B2 K
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Fig. 1 The correlation between stand structure and

soil properties of artificial coniferous
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Table 7 The quantitative explanation of relationship between stand

structure of artificial coniferous and environmental factors

FFAE [6] fie e/
Ak 1. 22 —
Ay 0.74 61.0
Awy 0. 21 17.0
A 0. 04 3.0
Asgg 0.99 81.0
A 0.23 19.0

TE Ay BT 540 SRR s A (B E5 M 5 LR 3
Ay REMIPEEH5HIE B F 5 A RO 5 HOP R X HR) 45
FZE HAE s Aspug BTG LI OB R R Ay R
B Z R BEMRER IS . R,

xS RAFMMKRKIENES THEERHBXNE

Table 8 The correlation between stand structure and soil properties of natural broad-leaved forest

Al A > X/% UCAPD CAPD SOID TOPD SOBD TN AN TP AP TK AK ORGS pH
AX1 0. 80 61.6 —0.69 0.21 0.59 0. 26 0.42 0.20 —0.20 —0.18 —0.31 0.27 —0.37 0.25 —0.05
AX2 0.73 100.0 0.16 —0.02 —0.15 0.33 —0.28 —0.42 0.17 0.34 —0.11 0.03 0.15 —0.14 —0.27

g
[P ~
TOPD
UCAPD ,
AK AN
TK
CAPD Pt
AP ORGS SOID
PH SOBD
TN

B2 XAFMMKKSEHES T EEAEROELE
Fig. 2 The correlation between stand structure and
soil properties of natural broad-leaved forest
9 RAAHMMKIEHERERFHEHAENEELRE
Table 9 The quantitative explanation of relationship between stand

structure of artificial mixed wood and environmental factors

A 1) fr PR/ %
Ak 1.42 —
A 0. 65 46.0
Ay 0. 20 14.0
Agey 0.12 8.0
Ay 0.97 68.0
Ay 0. 45 32.0

HH 2 11 A1, N T4 [ R 38 MROPR 23 45 44 11 S 1A
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Fig. 3 The correlation between stand structure and

soil properties of artificial mixed wood
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Table 10 The correlation between stand structure and soil properties of artificial mixed wood
A A > X/% UCAPD CAPD SOID TOPD SOBD TN AN TP AP TK AK  ORGS pH
AX1 0.91 78.2 —0.43 0.39 0.72 0. 40 0.36 —0.28 —0.26 —0.16 —0.08 —0.05 —0.09 —0.23 —0.13
AX2 0.68 100. 0 0.07 0. 10 0.21 0. 06 0. 38 0.07 —0.18 —0.34 —0.10 —0.28 —0.20 —0.24 —0.01
F11 ANIHBABZHRMRSEHMEREEFHEXHE -
B E = X7 R %
Table 11  The quantitative explaination of relationship between SOID
stand structure of artificial mixed wood and environmental factors AR
. T TP /» AN
FEAE 7] B frRRER/ % = :
ORGS AK SOBD  Axis1
- PH
Ay 1. 56 - - g TOPD
Ay 0.61 39.0 CAPD
TK
A 0. 46 30.0
Agr 0.15 10.0 _ N
o o . B4 RAEAMBS S5 LR AR 4R 0
b . .
Ag 0. 34 21,0 Fig.4 The correlation between stand structure and
soil properties of natural bush
RI12 RAEAKKSEHMELEERBBEXE
Tablel2 The correlation between stand structure and soil properties of natural bush
h A > X/% UCAPD CAPD SOID TOPD SOBD TN AN TP AP TK AK  ORGS pH
AX1 0. 90 77.1 —0.12 0.31 —0.15 0.21 0.76 —0.01 0.58 —0.10 —0.09 0.35 0.15 —0.26 —0.15
AX2 0.72 100. 0 0.08 —0.25 0.24 —0.17 —0.06 0.01 0. 06 0.01 —0.16 —0.34 —0.07 —0.07 —0.06

RI13 RAEAMKDEMERERFHIENESLER
Table 13 The quantitative explanation of relationship between

stand structure of natural bush and environmental factors

A bt R
Apk 6. 40
A 2.52 39.0
A 0.97 12.0
Az 0.76 3.0
A}?[:};i 2.90 54.0
Ay 2.78 46.0
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