23 WM &l TR A iR Vol.23 No.5
92 2007 5E 5H Transactions of the CSAE May 2007

ETERS S MIREENSKEGEEE

AfibAel? Ak B B IS, ERORE, /e
(L '11lﬁlﬂ"%’flﬁii&!L?%J.\\Em4ﬂ$5tfﬁi&!fﬂ‘+'¥'[ﬁl‘ékﬂzdi'j:%%‘ﬁ" kst 100101; 2. tfrluﬂ-':*-laui-ﬁ?ftﬁ-:lia'e,jl:;%f 100039;
I A WA B, TN 510075)

O FNET AL P M D e b n] Rk S T TN () G SRR L b AT RS K R VR L R K BE R T
3 LLETHE R RSO B, ARG AR AL T 34 AU HERE S, W T b PR R R L K A 0 R R AT LT A A L bk R L
T AL RSP, AT R ) () 7 A B B A DRI e R AT e A B, R P B, AL OC RECH 0.87. AFHLK
A D0 B AT e R o] LIk - 2 MO B, ek S e 2 AT e T T ORI S AT S R R AT

RHRIR: LUME AT KAL) A T

hES#ES: §5152.7:0212.4 XEkFRIRAS: B X ERS: 1002-6819( 2007) 5-0092-03

FHE 4 B8 M E ETEASSINLCRBMNSKEHEAR)]. RIUTEFE, 2007, 23(5): 92- 94.
Li Shihua, Niu Zheng. Lu Peng. et al. Red soil available water capacity statistical model based on principal component analysis| J].

Transactions of the CSAE, 2007, 23(5):92- 94. (in Chinese with English abstract)

Ak 7 S AR, T B XA AR 2 A T R 0 R Ll B W i

F 2 B ST A IE 1 AW C Al SRR A B T B S G RN 22
b 5815 % £ /K fit (available water capacity, i #k AWC), — 3 P K WIS 5 40 48 DX SRl 28 ORI 2B B A L A

SRR T B — VR RE I A0S I I I i b R AR (0 8 3 45 K PEAT VLR R T 34 AN 1FF, 18 95 50 5 4 b 18 43 Br 51 56 byt

9 5k, i e B 00— R R AT OO, T U A R A 0 L R A HEJEAT 1 e BERN K 43 2 000 s, 20 A7 45 7 I A DG, X

ML A RE A0 LA A AR IS N TR X el A R e A A M, AT AW C A ST ER G [l U-PRE SR Sy op [E] g

85 09 B B XU S S B A A I R B B g R AW C ALV H OURLE R

VEM A A I Bl MR 29 0 20 76 7 I A S A i Y A 1 WRREBER

2B ARG 3 BN A A T I ) FE K G Field Capacity. f7 B

=

5l

hill

FC) Yk A £ 15 ZE(Permanent wilting point, i FR PWP) | F D 53 30 BT+ [R5 e T A 9 2 3¢ e B Al B 4 TF
(10 -1 S 30 FSE, BV I i K i K A B R MOX B A K Y 115°03'E, 26°44'N) Al [6 Rk B 21 R B 9L i (116°
HOBOR A L T da L D i R K L R A R 55'E, 28°15'N) o T sk 56 0t ok e 708 (1) £ 3% e B 3R, 4R 3974

R, B2 2% TR 8 AWC 5 AL 2 5 I 5E 1 1 e i 17.8°C, quﬁJlﬁ?j{ﬁ 1360 mm, FL A7 8L 78 (3 M $afy 72 4
I PR ) (A LB 3R, 5 B A B AR g 20 50 O VR A B A IRRFAE e 20X T B2 TR AAT L08R RS Wl A i

AT A KO R . 2 R TSR, i e b S A R T A TR AN R S 144 T o a1 1R L 52 7 B
KL 1§5'1‘[’1‘Jfﬂf~i Wb Bk A i % b AT BT A i 1 Bl Jeg v AT W 2t fal o bRy, (L R R R R R S, B SE
S —— TR LR e 3L A A R

5 91 R0 457 5 80 007 800 K LT B L, 3 0 0 TENFRIREEXBUBASE, FEHRE 17.6T,

p LA WL G 7 e Dk AT B i, T PERIRL 17947 min SRACRRE 1318 mm. 4~ 6 JTHRACKE SR A
SRR ] LAY g A% a4 SR Ay B A R R, o [ 50% , 335 0 dk o 120K 2 0 b B 2S00 Ok 21 €0k T 1

B DL AT K SO, SRS R e R R R 350- 40fi.g/_"_g.[jf?m%fjk’m%
FESY BT A% ST AT 7 T T ACI I o Al 33 g TLPURARSIS0%., LARBRE ARG AR . LA IR

SRR B, SRR L L AW gy NP PRSI LR, A B BGEATRIRE B
FAT - ST IR BUE 2 ik, 3 -+ S 410 0 4 4‘*’“@%””’?_“’”"E—fi”fﬁ'*“‘ LRERE, HENEAR, /9
SR, AR A S, o g, BRI R TRl U R R e

e E1IB: 2006-10-08 %11 H : 2007-03-01 2 MRSRE

;‘L}?jﬁ'&ljIi:ﬂflil%?afjiﬁ(m;;;] SR 2005 4F 10 A5 2 Al 8 DOR A B IR FE A 34 A4S, BHER Y
T 9 ) 35 KZCX3- 5W- R B R Sy bR AL T s
(WA A (1977— ). b, B 2 90 A 5 4 3RS (S 1R T AT HE, R EE 0~ 60 em, IXEEFE N 40 ) A4 T 8 b L K FE H
gt dbst IR BOE S B SO, 100101, MR RS o BpAR LSRR R IR KLY 8 AHF X, AT 30 m

Email: Ish_ sx@ 163, com X 30 m DK, SR G H BV 0~ 60 em VR BEBEHLA: 5 ’1\*_?[2‘[”1'(4



555 ARG HE T S

SYHT LL AT R

il AR AR 93

AN S RO ) BEAT IR A 1 AN A L RE . BT RE S e
[ 2 B 20 8 A4 A S 0 0 92 3 8 1R b 9 0 6 2 V- 4 B [
SRR UERVAT M b fE 7 52 P9 43 W7 2L 30 Ak iR, AL A 1 ) K
HE(FC, BTG A b 2eR) K A IS RE(PWP, LU 4
b 2R AT BLE 5 B (SOM, g/kg) « L HER T (BD, g¢/em”)
A+ R RE(pS, g/em’™) FN o M T M, - B8 M 43 Db 8 R (sand,
> 50 pm), BHESRE(silt, 2~ 50 pm) FFFL(clay, < 2 pm) L 5
EACSTE ST

A A o T Rl LA B 2 TE 1 22 R AR )
SO GE T 43 7 05 ik, S WF M DGR B 3L ) 06 R I F AR . R B
RIS 5 A7 g b IR 75 40 BUBLER B, B 0o 6 20 45 #1100k A
AL, T U R ot A ) 2R RSB LR T AR ) B 2 (1]
PRI DG R BRI R RE 25 o 4920 HUE TR o R0 ) 2, B0 BOA]
ST (78 A AR G, o 3 4 TR I 7 B L S AR .
J 4 43 AT 0T LA 5Lk 22 AN H b Ak O 2 BULAS HR B, 33X 088 57 4R AR
BUE fi S ik 2 b sz W I ke 452 22 HR B 1 4 R, 0 a2 ) SCAR EL ST

TR AY 43 BT O 2 D R 456 S5 KA ) A IO b B TS AR %
F B P SR R A T o0 SRR TR R L B T g B
o AR SPSS SEi B AT Y.

3 HBR59H

30 3ok T i) 5 2K v 5 70 K 45 55 R BT 2 A 8 4 B X )
B iR PR R 20 B AT A K, PR 15. 9%, B iX
[5¢8RI T RE K 23 R B 0 59, X 4B
GIR SRl = v o R U o TS e (L N R W e T E 31
S0 T I) 9 7K ik 5 7K 0 25 305 2R A0 L e & 0 R I e, DAY o A a0 S 5
ST HEAT 0 K A b Al 7 B A9 - A B LK o DY o
G0 LA SRRy G DR BT - A A K BRI IR
3.1 XS

e A A K (AWC) R HLT S R (SOM)
THEZEE(BD) « ARG BE( pS) B b HE T M (WP RE Sand, $ b R
Silt FFEE Clay) 077 40 & BE SR AT HIDCHE 8T (R 1) .

F1 TWAYAKES LA FHEXIER

Table 1
AWC SOM BD

AWC 1
SOM 0.644" " 1

BD - 0.820""° - 0.531" 1

s 0. 285 - 0.004 - 0.198
Sand 0. 067 0.011 0.119
Silt 0. 206 0. 474" - 0.055
Clay - 0.261 - 0.433° - 0.092

fe* * p< 0.01,% p < 0.05,
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Table 2 Matrix of factor loadings on three principal components

ER%
Z1 VAl VAl
s 0.513 5. 176E- 02 - 0.109
Sand 0.720 - 0. 669 9. 706E- 02
Silt 0. 140 0.981 - 6. 674E~ 02
Clay - 0.975 - 8.047E- 02 - 5.550E- 02
BD 3.283E- 02 2.877E- 02 0.973
SOM 0.412 0.417 - 0.672
Uk /% 33.38 31.04 17.94
Al vk A/ % 33.38 64. 42 82. 36

Correlation matrix of soil available water capacity and soil factors

s Sand Silt Clay
1
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Red soil available water capacity statistical model based
on principal component analysis

Li Shihua"*,

Niu Zheng', Lu Peng', Wang Changyao', Feng Xiaoyan'
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Chinese A cademy of Sciences, Beijing 100101,

China:

2. Graduate School of Chinese A cademy of Sciences, Beijing 100039, China:
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Abstract: Seasonal drought is the key scientific problem which faced by agricultural sustainable development in the red soil hilly region

of South China. Soil available water capacity is one of the key factors which evaluate the water supply capability of soil to plant.

T hirtyfour red soil samples were collected in Jiangxi Province. Soil field capacity, permanent wilting point, soil organic matter, soil

bulk density,

to experimental eriterion.

These soil physical parameters were analyzed with principal component analysis.

soil grain density. and soil texture(sand, silt and clay) percentage component were measured in the laboratory according

The statistical model

between soil available water capacity and principal components was constructed, and the correlation coefficient is 0. 87. Results show

that regional red soil available water capacity can be calculated from soil physical.

And it is feasible that large areas soil available

water capacity can be estimated using principal component analysis and other statistical methods.
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red soil: available water capacity: principal component analysis



