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GEOGRAPHICAL COMPARISON OF SOIL PHYSICAL PROPERTIES
UNDER CUPRESSUS CHENGIANA FORESTS”

PANG Xueyong, BAO Weikai * * ,ZHANG Yongmei, LENG Li & YUAN Zhizhong
( Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract The study was conducted in Cupressus chengiana forests with relation to geographical distribution. Soil physical
properties ( bulk density, total porosity, capillary porosity, non-capillary moisture, maximum moisture capacity, capillary
moisture capability and natural water content) were investigated and their geographical differences were compared. Soil bulk
density was the highest in MX population, and the lowest in Lixian( LX) population which was significantly lower than those in
Maoxian( MX) , Markang( MRK) and Danba( DB) populations. Soil total porosity was biggest in LX population, but CP : NCP
was lower in its porosity composition; soil total porosity in Jingchuan(JC) , Xiaojing(XJ) , MRK and DB populations were low-
er than that in LX population, but the capillary porosity was main in their porosity composition; soil total porosity was lowest in
MX population and CP : NCP was high. Soil moisture capacity was controlled by soil porosity condition. Soil maximum mois-
ture capacity and capillary moisture capacity was biggest in LX population and lowest in MX population, and soil moisture ca-
pacity in MX population was significantly low than that in other populations. Soil natural water content was synthetical embodi-
ment of soil porosity condition and soil moisture capacity. Topsoil (0 ~20 cm) natural water content in C. chengiana forest in
different geographical populations showed the order, DB > JC > XJ > LX > MRK > MX, and soil natural water content in MX
population was significantly low than that in other population. It is suggested that lunar slope or semi-lunar slope, with less hu-
man — induced and stable soil structure, should be selected when afforestation layout was carried out in dry and drought valley
to ensure enough moisture at plantation initial stages. Fig 5, Tab 3, Ref 24

Keywords Cupressus chengiana; soil physical properties; geographical spatial difference; dry and drought valley; western Si-
chuan
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Table 1 The climate factors of C. chengiana forest in different geographical populations( 1959 ~1986) %
o/°C f#&K & Rainfall (h/mm)
;111:‘;'% AEHR 18 7H SR 5[; 9_ A ﬁ\/{éﬁzéﬁ 2 Evaporation Amount of radiation
Annual average  Jan. July All year t?)n;)lloyeajy( : /l;p)t. (h/mm) (H/103] m~2)

MX 11.0 0.6 20.5 492.7 76.6 1113.02 42.26
X 11.3 0.6 20.5 590.6 69.4 921.12 45.32
MRK 8.7 -0.8 16.4 760.9 80.3 892.89 54.39
XJ 12.0 2.2 19.9 613.9 78.0 1182.19 55.33
JC 12.8 2.5 20.7 616.2 82.0 932.81 51.44
DB 14.2 4.4 22.2 593.9 83.0 1441.39 53.49

* MX ;% E Maoxian county; LX:HE Lixian county; MRK; Zy/R i Markang; JC:4:J1] Jinchuan county; XJ:/N4: Xiaojin county; DB;

F}E Danba county. F[E] The same below
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KNI RE. FREIRYLA A7 IR EE A E 0L L% 2.
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ANENE , EEE T 27 NEIE 4 0 ~20 em 20 ~40 cm F1 40 ~ 60
em ERATIEAMRATFEN ST LR R TIBREZ 2 K AT
M HEAE SRR, EaFT LTI E L EA N
FREEAHE T AR EREHRREEY, LEAE HK

O AR AEIRATA. U148 Tt A9 A DR, 1992

2 FUBRBES K B R AR ER J] — R BURE g

il

e & L {:ﬂ“ .
e e, i
Latitude and longitude of % e
C. chengiana plots £% ey B
o ,,wj Ruocrzal county
L o
i Mf”‘mf vzxrum;’ .
f gamoy b ]
Aba municipality r
: Abacounty i o
4 Hongyuan county e

Songpan county

Ranstange county

sy MHeishui CQlJﬂtyMj . cﬁ)fﬂ% Bet
ang county 4 Mianyang

Wenchuan county i B

o

L - - A?‘7*

. Dégiif‘u couny’ ta X_éaajin colinty . D'eYang
. “ Danba county LA
gan Chengdu
Ganzi _
municipality :

BT R R 7] b 2 e R R 5 20 A [
Fig.1 The map of soil sampling plots distribution in
different geographical populations
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2 URTHAE MR E B S0 B L
Table 2 Outline of C. chengiana forest in different geographical populations

.5 hm BB BIEC) Bl @) o o
Site Exposure Slope Slope position Density Conopy
MX 1685 ~1730  NE11 ~ NW6 35~37.5 wh |3 Middle — upper 2125 3.10 4.00 0.35
LX 1910 ~2060 NE19 ~ NW61 40 ~42 FFES Middle — lower 836 5.03 11.02 0.48
MRK 1920 ~2560 SW40 ~ NE46 23 ~38 FFES Middle — lower 1515 5.15 8.71 0.53
XJ 2310 ~2485  NE5 ~NW64 34 ~45 T #E Lower 5050 3.78 5.32 0.58
JC 2260 ~2420 SE64 ~ NW45 30 ~32 H R Middle — lower 1375 6.47 10.05 0.57
DB 2310 NE28 33 ~35 1 F Middle — lower 2438 8.35 8.97 0.58
1.2.3 HiEAE  HUEACHER, EMBEERAA (B om RHAAEE DB A 57. 25% ~ 67. 10% ,50. 12% ~

. @) b BREE R SHE) 20T — R R
LTI, AN TR B B [R] — - 4 (6] - 38 4 BEAE R 8] 4 2
5, ZR PR A SPSSIL. 0 BAF#EAT T 2504

2 FREH5aMh
2.1 1HERE

IRTLAAAR T HIEAEE/N(E2) ,0~20 cm.20 ~40 cm
F1140 ~60 em EIASLIEE 214 0.87 ~ 1. 13 g/em® 0. 86 ~
1.32 g/cm’ F10.84 ~1.38 g/em’ , F-HE 5K (0. 99 0. 15)
g/cm’ [(1.06+0.18 ) g/em’ F1(1.23 0. 15) g/em’. W -
BRI ESFORE R R R B & TR R ZEFIMU/NE, TR R
HEEZEEZREE WRIALFXR/DTTE L. P35
RE, BIRIIAHEREZH],0 ~20 cm Z HIERER AR R
%, HR A /NG ) B R B FHE R D R B R A, A
JERESRE SR JTEEREA BE 2R (P <0.05);20
~40 om J= A BT DI B SRR R AR, RORH AR B R B,
HAEHITEAFESRANSREEHEREEER (P <
0.05) , HEAEHZ LB EMZER ;40 ~60 cm 2 TIERE
520 ~40 cm EHEATHL.

1.6
o 14 E
I R
S N
;; 1.2 I o T o ,_
S 1
ﬁ: 1.0 ':' } I.-.{ I
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Fig.2 Soil bulk density under different C. chengiana geographical populations
2.2 TIEFLEEME
2.2.1 x|EAR BN BE AR LS
Yy A A, R PR RIS IRHIE A B AT, B 3a K
B BRVTAAAR T R FLBR,0 ~ 20 cm .20 ~ 40 cm Fl 40 ~ 60

67.44% F1 47. 78% ~ 68. 34% , FC V- Y {E 43 9 4 62. 54% +
5.89% \57.35% +6.99% F157.19% +9.23% . \ART T3]
HZESFAF , R A mR 3 S A BN E A, L e R
KEABRERTFIRLZE, BRE BRE. £IFFHEES L
TREZELESILREIN L BEEES (P <0.05). b3z
[E2ZRRE , A RIRTIAHH FE E 2 2 18] £ B FLER R B R
MRS ,0~20 em ZHELILRBEFEHR A, HREKR Y
/& BREMAE, BRER/N, WEREEEFSHE
BRI RSILRAE EEHEER (P <0.05) ;20 ~40 cm ZF1 40
~60 cm 2 EFLIRE 0 ~20 em EAMBIATEE.

2.2.2 TEEEFRMEEEAR EBEARAFEEE
A, mEARTRKHEEESER, 5 TEREDREF . B
3b R IRTTHIAR T HIEEEREAKE,0~20 cm.20 ~40 cm F
40 ~60 cm EHALTE B 484 31.41% ~ 46. 86% .33.01%
~41.41% #01 31. 98% ~ 40. 82% , F-{H 53 B K 42. 52% +
7.81% 40.12% +6.78% F137.56% +6.26% . hART 11583
HZESRE, BRARI, HEIRTH R L EEEL RS
ARERXTRLE HE S)NAABEHLETEZRLES
BILERIL B &2 F (P <0.05). NI HEFKEF,0
~20 ecm ZHEBEILRSIE NS E B R B H A X EE
KEER/N BEMNZEEREHEZR(P<0.05);20 ~40 cm
ZH40 ~60 cm 2 HEEEILRSEHZEITEEEER.

EBEFLBE AR K, IR MK o, TEEIERT
Hel, BE— AR B ESRI, 5 — A WA, ER
FLA R 3] LR R R K, 8 2 A B R AR |
3c WL, URVLAAAS B BEIE B E FLER /M ,0 ~20 cm .20 ~40 cm
F140 ~60 cm E WAL IE B 4 5 N 12. 84% ~ 26. 08% .
12.65% ~ 27. 65% F1 7. 16% ~ 33. 5% , V- 1 {8 43 9 %
20.03% +9.17% 17.07% +9.50% F1 19. 79% + 14.74% . J\
AT LR EESRE, KE  SREMNS)IEFIERELR
FERXRTFTR.EESBEHEALTREATLE, K& HE,
RS HE L TREREBSEILREAL BEEER(P
<0.05). NI B 7 B 22 R E,0 ~20 om B L HEIEEETILIR
REME)BRAESHER R, FEE/D, EMZ BRI BF
HEER(P<0.05);20 ~40 cm 140 ~ 60 cm 2 HIFEFEEETL
A £ IA/MER, RE DRERMSTE RSN, B
ZEEBEEER(P<0.05).
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(CP : NCP) k7~ , H BIRYIAA /B ¥ 3 S FLBR ax $ i ok,
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T15Hek I 3d B, 13 CP : CNP BUREIFTE (&)1 R/
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FLERPE Porosity (%)
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Fig.3  Soil total porosity(a) , capillary porosity(b) , non-capillary porosity(c) and the ratio of natural moisture to total porosity(d)

under different C. chengiana geographical populations

2.3 EEEFEAKRR

2.3.1 TERAEHAKE  REROKEOKEEEEAR
PR L BRR IR IR AU 5 B R, R R K i
HERET HREFLEERD. B 4a R, IRTTAA T L& K
Bk 84K ,0 ~20 cm 20 ~40 cm 1 40 ~ 60 cm ZHIZEL
TEE 45K 38.09% ~70.56% ,35.99% ~61.61% F135.53% ~
57.49% , P IIME > BIK 57.16% = 14.88% 45.86% =10.56%
F144.14% +10.84% . WhK T TR HIZ 7R, TIERRFEK
BYREERTRE, HERE. &I /DERABEFELTE
ZIE R AR BRI BE R (P <0.05). N3z
BI2Z5RRE  HAREHS D EILE—2,0 ~20 cm 2R
RFEFKEBE R RRROR, HUARUCOh /M &)1 B /R EFIFTEL,
BEEDN, RN R EH S HE R LR KEEEE
P25 (P <0.05) 520 ~40 cm JZ 7140 ~ 60 em Z IR KK
5 0~20 om BEFAELL, A EHSHEE#H T EERFK
BREBEMER(P<0.05). KERMLERERFAE/NER
SHFTAMEERAR Z AR TR EL, O™ &, Rt A LY
A, TR S R AUBRREAR , AE K 4 28 IR/ % B LR
R KRR B R E B SRR e A KA B BER L R
TER(FR2), RiAEN, DEEBEILEA, R RESBOXER
TR E R EEER.

2.3.2 THREGHKEMEEEHKE  E4b RI,IRT
LB E R KRS DR KR H—3,0 ~20 cm 20 ~
40 cm F140 ~ 60 cm J2 #7043 B K 27.75% ~54.33% .
28.27% ~ 46. 83% 1 28. 97% ~ 41. 45% , F - 34 {H 4 B K
44.11% +12.06% ,36.48% +8.89% Fl 34. 19% +6.20% . JFk
T SRR B R R AU ERSN, BRI AR R
HIEBERKERLERTIRE, HHE &)1 /MEFfTe
BHETRZE T EEREKRERHEBEEEER (P <
0.05). AHiFE= B2 3R E , AREHE LIEBERKERZ
5 SURILANA FERE AR Rk B A AL ARF 2,0 ~ 20 om J2
TR KRB E RO, LR /D a @)1 H R

RS, R BN, HERREERH S R EHDIERERKE
FENEBEEER(P<0.05);20 ~40 cm JZF140 ~60 cm JE 1
HBRER/KES 0~20 cm BEEMM, MESEHSRE DR
FRIER TEBE KRR BEEZSF (P <0.05).

AR ER DIEEBE K ERFRARZER (K 4c),
ERERBLEEEEIFKERBRTRE, BRE &)/
SR LEFEREANMKELE L TREZAA REREER(P

<0.05). & HfE],0 ~20 em & HIEIREFKEHE NEA
SNERBER, SAEERHA EEEESR (P <0.05);20 ~40
em EHEBEHER, SHEEFEE BREEZR(P<0.05);
40 ~60 cm ZH R EH B HAXNEBRK, HHEHATRE
R, SHEEHATEEEESR.

2.3.3 TEAAGKE  TEAAKASKERBIFHRB L
BOK 7 AR HZIEDR B , 2 T3 ALBUIR AL S 1K 8B T R &k
BB R E Y S TIERE Y R RE B H I
RS B 4d AT IRVEHIAR T T3 B AR &K E,0 ~ 20
cm. 20 ~40 cm F1 40 ~ 60 cm ZE AL TEE 438N 7. 70% ~
21.90% .6.18% ~14.55% F15.46% ~11.93% , HSE-3{E 737
R 17.19% +7.29% ,10.42% +5.04% F19.68% +4.01% . JA
AT LERE 2 7RE IRV & B LI AR SKEY
FEREBRTRE, AORR &) /NEMfDER ETEZ
F] 13 AR SKEA BEMEESR(P<0.05). AIbBBZSRIZE 5
HKHF,0 ~20 em JZLIE ARKBIRTF R : FHE > &)1 > /g >
BE > D/REE >R, B S HE RN LIEAA S KRS
BEMNER(P<0.05), B/RE EAEHSE)IMAHEE#
FABEWEZR(P<0.05);20 ~40 ecm B ARG KEHASE
FmcoR, S HEEBRA B EEESR (P <0.05) , HE G R
TREWEF 40 ~60 cm 2 13 ARG K B 5T E T 2%
HER. B FIRTMERF LIEARSKES HERERRK
2. EERKEMEBERKEMRRLES AR 0. 544,0.476
0 0.387, FIBFIR BEKE, MABRREA/NE, & B4
EARBRRPDEERITRAFKE, IS ELLRE K.
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Fig.4 Soil maximum moisture capacity(a) , capillary moisture capacity(b) , non-capillary moisture capacity(c) and content of natural moisture(d) under

different C. chengiana geographical populations
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Fig.5 Relations of soil bulk density and organic matter under different
C. chengiana geographical populations
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3 IRTIMHT LRERBEXRB(N=62)
Table 3  Correlative coefficient of soil properties under C. chengiana forests
1517 Index X, X, X; X X, X, X, Xy
HPLE OM (X,) ~0.621* *0.604** —0.053 0.473** 0.173 0.449** 0.378** 0.376** 0.361* *
KTE  Bulk density (X,) 1 —0.921%*—0.54**—0.687** —0.188* —0.816* *~0.723 * *~0.607 * *~0.540 * *

BFLBT  Total porosity (X;)

EEILEL  Capillary porosity (X, )

JEBHETLB  Non-capillary porosity (X;)

K& FLEE  Ratio of natural moisture to total porosity( X )
HAKSE  Maximum moisture capacity (X, )
EEKEE  Capillary moisture capacity (X )
JEEE/KEE  Non-capillary moisture capacity (X )

H4R & /K& Content of natural water (X,,)

0.064 0.701** 0.192* 0.843** 0.742** 0.616* * 0.540* *
1 -0.688** 0.264* 0.488"* 0.696** -0.186* 0.190*

1 -0.056 0.238* 0.019 0.578** 0.254*

1 0.278* 0.261* 0.128 0.911**

1 0.936** 0.648* * 0.544**
1 0.352** 0.476* *
1 0.387**

1

BB/ (23° ~38°) , T 2 B UR VT A8 0 A X 35 B2 B 15 (40° ~
42°) R B R TTAA A0 X HLIE B HL AR BE (35° ~37.5°) . FE Hud
BEISRIRTL AT X, LA RRE, 2685, FAZLHUR, £
WraEtkzE, TIREM R T AR, A YIE RN ERE, TR
PURSEME, B T ERAVRS L RAEEBF AR GR
3), B e AR FE I O, TR 0 ) L B R R K
RE. [, 7230 BE R e B, K AR BR AN , O A0 48 £ 3
TV, R IR ADRL S TE A

3.2.3 AAFH  IRICEFUBBESRENBILEREA
BREEE AR E SIMEM AN TGS RN R, A
AT HTE S RAE SRR IR 30 A MM A A T
i BETCHL A SR BRI B R R R AR T I TR AR A £
Rk R BAE R R, FEE T Y08 RN, R RREA
BREEID  SUHRRILBE I BB s + IR BOKFEE , Fk it
IKRERE B8 R B/ B BRI B B
B EE SRR, B R RUE  IRTTA Z B RS, B 0R
FUBOR BB/ I B A RO A SRR, AR R
SEFLBR/N FRKRE I 22

3.2.4 HEEPERE  RPEEEGORY R TIRY N
SR —ANEZRE. /R RIRLAAE IR B8 E, 5
LR A TR R, HHBUT EARRE FIRTTA B 48
Ry X, AR BC & , A A S IRV AR AR AR AE  H B
Xt IR A PR I R S T, S R R B AR BT,
BrimsaEfR I B A T HRA 2R KRR RGBS B B3,
SN BRI EL ).
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